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JANUARY 7, 1944. VOL. 157. 


THE SHASTA DAM ON THE 
SACRAMENTO RIVER, 
CALIFORNIA, 


THE purposes of the extensive works which are 
being carried out under the Great Central Valley 
Project in California, are to provide irrigation, con- 
trol floods, improve navigation, free coastal areas 
from invasion by sea water, generate power and 
improve industrial and municipal water supplies. 
A general account of the scheme has already ap- 
peared in these columns.* The basis of the whole 
project is the control of the waters of the Sacramento 
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| Both the Shasta Dam, on the Sacramento River, 
and the Friant Dam, on the San Joaquin River, are 
structures of great size, but the former is much the 
larger, and is, in fact, the second largest concrete 
structure in the world, being second only in bulk to 
the Grand Coulee Dam. Two-thirds of the water 
supply to the Great Central Valley comes down the 
Sacramento River, but the rate of flow is very 
irregular, so that to ensure a controlled regime 
extensive storage capacity had to be created. The 
dam may be said to form the key of the whole Central 
Valley Project. It is situated 12 miles north of 
Redding and 5 miles south of the point at which the 
Pit River runs into the Sacramento River. Its 








Fig. 1. 


and San Joaquin Rivers, which flow into the Great 
Central Valley from the north and south respec- 
tively. In general terms, it may be said that the 
Sacramento River carries more water than can be 
effectively, or usefully, employed in the areas 
through which it flows, with the result that serious 
floods have been frequent. The San Joaquin River, 
on the other hand, does not normally supply enough 
water. to serve the irrigated areas which have been 
developed on its lower reaches and much cultivated 
land has had to be abandoned. To rectify this state 
of affairs, dams have been constructed on both rivers 
so that their discharges may be regulated, and a 
system of canals is being built by which water will 
be diverted from areas of plentiful supply to the 
more arid districts. 





* ENGINEERING, vol. 156, page 261 (1943). 


Vizw FROM DOWNSTREAM SHOWING ABUTMENTS UNDER 


position is indicated in Fig. 1, on page 261, of our 
issue of October 1, 1943, which formed part of the 
article already referred to. The dam is of the 
curved concrete gravity type, with a total crest 
length of 3,500 ft. and a maximum height of 602 ft. 
The lake formed behind it has a gross storage 
capacity of 4,500,000 acre-ft. and the upstream 
drainage area covers 6,665 sq. miles. Records of 
the flow of the Sacramento River are available from 
the year 1896 and show an average yearly run-off 
near the point chosen for the site of the dam, of 
8,101,300 acre-ft. The maximum recorded was 
15,630,000 acre-ft. in 1904, and the minimum 
3,320,000 acre-ft. in 1924. The maximum momen- 
tary peak flow was 262,000 cusecs recorded in 
December, 1937, but in February, 1940, after the 
construction of the Shasta Dam had been put in 
hand, a discharge of 291,000 cusecs was experienced. 





The minimum daily flow is about 2,400 cusecs. 
Particulars concerning the choice of the site, and 
the design of the dam, were given by Mr. Kenneth B. 
Keener, M.Am.Soc.C.E., of the Bureau of Reclama- 
tion, in a paper presented to the American Society 
of Civil Engineers, and reprinted in the issues of 
Civil Engineering, the journal of the Society, for 
June and July, 1943. 

The site for the dam was chosen after careful 
investigation of various alternatives, including one 
on the Pit River which runs into the Sacramento 
River 5 miles above the position selected. Apart 
from the question of the nature of the foundation 
rock, the site had to be decided on in relation to 
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| the extent, and high-water level, of the lake to be 
formed behind it and also with regard to construc- 
tional facilities. The main line of the Southern 
Pacific Railroad from San Francisco to Portland, 
Oregon, and a main highway passed through the 
valley at the site of the dam. They necessarily had 
to be relocated, but their existence, facilitating the 
bringing up of materials, was favourable from a 
constructional point of view. To divert the railway 
to a new position at a higher level, 30 miles of new 
line had to be built. As this involved the construc- 
tion of 12 tunnels and eight bridges, in addition to 
much earthwork, it was not feasible to delay work 
on the dam until the new railway was completed, 
and accordingly the line was temporarily diverted 
through a tunnel driven through the west abutment 
of the dam. This tunnel, 725 ft. from the river, is 
of horseshoe section, 28 ft. high and 26 ft. wide 
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and is 1,820 ft. long; it was driven from both | 
ends. A considerable amount of soft rock was| 
encountered near the portals, and steel supports and 
liner plates had to be used for several hundred feet. 
Under the site of the dam, however, the rock was 
hard and sound. Now that the whole of the reloca- 
tion work is completed, and the railway occupies its 
high-level position, this temporary tunnel is being 
used as a water conduit. It was intended from the 
first for this ultimate service and accordingly has | 
been lined throughout with concrete varying from 
18 in. to 21 in. in thickness. The situation of the 
original railway in reference to the dam, and the 
entrance to the tunnel, can be seen in Fig. 1, on 
page 1, which shows the abutments of the dam under 
construction. 

At the site chosen for the dam, the river-bed | 
channel was about 300 ft. wide, the land sloping | 
up on each side at an inclination of about | in 2. 
The area was covered with top burden carrying vege- 
tation, although in one or two places rock ledges 
were exposed. A general idea of the form of the land 
at and around the dam is given by Fig. 2, on this 
page. The photograph from which this illustration 
was prepared was taken on November 1, 1941, when 
considerable progress had been made with the abut- 
ments, but it illustrates the nature of the site. 
Incidentally, this view, which is looking down- 
stream, shows the modest flow of the Sacramento | 
River during low-water periods. Drilling and 
tunnelling explorations had been carried out at the | 
site by the State of California in 1924, 1925 and | 
1930, but before finally selecting it the Bureau of | 
Reclamation carried out further investigations of this | 
character in 1936 and 1937. In the course of this | 
work, 101 small-diameter diamond-drill holes, with | 
an aggregate length of 14,495 ft., were driven. In| 
addition, three 3 ft. diameter holes of a total length 
of 188 ft., 14 tunnels with an aggregate length of | 
5,732 ft., and two shafts with a total length of 183 ft., | 
were driven. The deepest diamond-drill hole was 
435 ft., and the longest tunnel 687 ft. 

These investigations showed that the whole area 
consisted of a single geological formation, the Copley | 
Meta-Andesite, although the formation was not} 
uniform throughout. Excavation and foundation | 
explorations disclosed numerous joints at different 
formations, with faults, crushed zones, seams, small 
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Fie. 3. Excavation ror East ABUTMENT. 


fractures and incipient cracks. There were, however,|rock gave an average compressive strength of 
no major faults and there was no indication of | 12,050 lb. per square inch. The average weight of 
recent movement. Some of the joints were open and | the rock was 175 ft. per cubic foot. 


some filled with broken rock and “ gouge.” Wide} The decision to build a concréte gravity-type dam 
open joints at the surface narrowed at greater| was not reached without consideration of the possi- 
depths and the quality of the rock improved. In| bility of employing an earth and rock-fill structure. 
some places the effects of weathering were seen at | As already mentioned, the lake formed behind the 
depths as great as 250 ft. In general, the rock was|dam has a capacity of 4,500,000 acre-ft. Of this, 
hard and of good quality, and it was judged that, | the upper 500,000 acre-ft. will be employed mainly 
by grouting and the removal of weathered material, | for flood control and a second 500,000 acre-ft. 
a foundation could be formed capable of carrying | storage will be maintained to give a minimum power 
any type of dam. Tests carried out on seven 6-in. | head of 238 ft. To fulfil these conditions, it was 
and 23 4}-in. diameter specimens of the foundation! necessary that the dam should have a height of 
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Fie. 4. Work PROCEEDING ON LOWER PART OF SPILLWay Gap. 


| large storage area formed by the 4,500,000 acre-ft. 
lake will exercise considerable control in flood-water 
conditions, and in place of the heavy peak flows 
which have been a characteristic of the river in 
the past, the maximum discharge over the spillway 
will be 187,000 cuseecs. For a large part of the 
year the water surface will be below the spillway 
crest. In view of the regulation of the water supply 
to the Great Central Valley, which is the main 
purpose for which the dam is being constructed, 
numerous outlet arrangements were necessary, as 
well as additional ones for power utilisation. As a 
consequence of these factors, it was considered that 
a concrete dam would not only prove the most 
convenient arrangement, but the cheapest, as the 
spillway and outlet conduits could be incorporated 
in a single structure. 
The existence of a main-line railway and highway 
passing through the site of the dam also had an 
influence in the choice of a concrete structure, as 
they communicated with many cement works in the 
neighbourhood, while suitable concrete aggregates 
were available within reasonable distance. Actually, 
suitable materials for a rock-fill dam were also 
available, but investigation showed that the cost 
of providing for a spillway, as well as making 
arrangements for the outlet conduits with a dam of 
| this type would make it more expensive than the 
| concrete structure. The nature of the site requiring 
a. dam with a ratio of height to width of 1 to 7, 
ruled out consideration of a single-arch concrete 
dam. A multiple-arch dam might have been possible, 
but there was no experience available with a dam 
Fie. 5. Excavation ror Powser-Hovuse FounpDATIoNs. of that type of the dimensions necessary at Shasta, 
and in view of the paramount necessity for absolute 
500 ft. above the river bed. No earth and rock-fill | highest. This did not, in itself, rule out the possi-| security in a dam impounding 4,500,000 acre-ft. of 
dam of such a height has ever been constructed, the | bility of building a 500-ft. structure of this type, but | water, a gravity structure was determined on. 
Mud Mountain Dam, 380 ft. in height, being the | other considerations favoured a concrete dam. The' As it fitted in most conveniently with the topo- 














graphy of the rock formation, a curved design was 
selected. The axis lies on a radius of 2,500 ft., 
except for the straight spillway section, 375 ft. long, 
across the river channel. The total length of the 
crest is 3,500 ft. The slightly curved axis gives-a 
certain amount of arch action, carrying a small 
portion of the total water load. The maximum 
height is 602 ft. At the east end of thedam where it 
joins the abutment, there is an earth and rock-fill 
section with a concrete core wall 525 ft. long, 
and a maximum height of 115 ft. This arrange- 
ment was adopted both for economy and because 
it suited the geological formation at that point. 
Excavation for this east abutment is shown in 
progress in Fig. 3 on page 2. Power shovels with 
which the overburden and softer material was 
removed can be seen at work on the slope. In 
the foreground portable drills, known as wagon 
drills, are drilling blast holes at the lower part of the 
foundation of the dam close to the river. At the 
west side, the main structure of the dam is termin- 
ated by a small embankment 115 ft. long. Part of 
the excavation in solid rock, in the neighbourhood 
of the west abutment, is illustrated in Fig. 5, on 
page 3. Actually this shows the foundations of the 
power house, which is situated alongside that abut- 
ment. The large recesses on the left are to accom- 
modate concrete anchors for the four 15-ft. diameter 
steel penstocks. In general, excavation of the rock 
foundations was by blasting, holes being driven 
by wagon drills. Some of these are illustrated in 
Fig. 7, on page 10. They are operated by com- 
pressed air and are of the percussion type ; they have 
an automatic feed and can be set to drive a hole at 
any angle. On the slopes of the excavations, where 
wagon drills could not be employed conveniently, 
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hammer drills were used to form blast holes. This 
operation in progress on the west abutment is illus- 
trated in Fig. 8, on page 10. 

Before dealing with the detail design and con- | 
struction of the dam, some further reference may | 
be made to the arrangements which were necessary 
for the control of the river during the building 
operations. For the final stages of the work, the 
whole of the river flow was diverted through the 
railway tunnel, as already mentioned. The re- 
located railway, 30 miles long, was completed and 
put into service in March, 1942, so that the tunnel 
became available for use in connection with the 
work of the dam; actually it was not used for the 
whole river flow until July, 1943. In the early 
stages of the work, a diversion channel was formed | 
on the east side of the river bed, the discharge being | 
passed through it while excavation and concreting 
work on the adjacent sections were carried out. The 
spillway section of the dam naturally lies on the 
line of the river, and the procedure adopted was | 
to carry the main structure of the dam to a height 
of some 400 ft. on each side of the river, leaving a 
gap in the spillway section through which the river 
flowed. 

When excavating the diversion channel for the | 
first stage of the work, a ridge of rock was left 
between the channel and the river, and on this a con- 
crete wall was built. The diversion of the river 
to the new channel permitted work to proceed on 
the west portion of the main structure lying along- 
side the spillway gap. This stage is illustrated in 
Fig. 9, on page 10. When the west portion had 
reached a suitable height, the river was turned back 
into its old channel and similar work was carried 
out on the east side of the gap. The stage then 
reached, but at a somewhat later date, is illustrated 
in Fig. 4, on page 3. This shows the lower portion 
of the dam completed on each side of the spillway 
gap, through which the river is flowing. To close 
the gap, half of it at a time was isolated by means 
of cofferdams, as shown in Fig. 4, and the founda- 
tions and lower part of the spillway section were 
built. The lower courses were laid right across the 
gap, but two slots, or passages, 49 ft. wide were 
carried up for only a few feet. The main gap, 
apart from these slots, was then closed by con- 
tinuing the main construction, the river in the mean- 
time flowing through the slots. This stage is illus- 
trated in Fig. 6, on this page, in which the two 
49-ft. slots can clearly be seen. 

To close these slots and finally seal the dam, a 
stop-log gate 57 ft. 10 in. wide and 29 ft. 9 in. deep 








| was then replaced on the first slot and a further 
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was constructed. As concrete work proceeded on, 
each side of the slots, anchor bolts were built | 
in to carry the frame of the gate. The frame 
was lifted into place by cranes and secured to 
the anchor bolts, and the slot passage was then 
closed by inserting the steel-bound horizontal 
timber leaves of the gate one by one. When in 
position the gate had a freeboard of 20 ft. enabling 
concrete work in the closed slot to proceed to that | 
depth. The gate was then removed to the other | 
spillway slot, and the water diverted to the one| 
which had been partly concreted. In due course it 


stage in concrete laying carried out. Each new 
position of the gate was higher than the previous 
one ; in all seven positions were used. During this 
procedure the level of the lake was gradually rising, 
partly owing to the progressive diminution of the 
size of the river channel through the spillway slots. 
Ultimately the level rose high enough to permit the 
water to be diverted through the railway tunnel, 
and by July 10, 1943, the whole flow was passing 
through the tunnel, enabling work on the completion 
of the spillway to be carried on without interruption. 
In Fig. 6, which illustrates the slot gate in use, the 
slot in the foreground is open and the water is 
passing through it; the slot in the background is 
closed, and the water has risen nearly to the top of 
the temporary gate. 
(T'o be continued.) 





Royal AERONAUTICAL Soctety: Brancu Prize.—The 
Council of the Royal Aeronautical Society offer an annual 
prize of 20 guineas for the best paper read before a branch 
during the previous lecture session. The prize is open 
to any member of the Society or of a branch. Further 
particulars of the conditions of the award may be obtained 
on application to the secretary of the Society, 4, Hamil- 
ton-place, London, W.1." 

JOINT MEETING OF STEEL METALLURGISTS AT DUDLEY. 
—A joint meeting of the Iron and Steel Institute and 
the Staffordshire Iron and Steel Institute will be held 
at 7 p.m., on Tuesday, January 11, at the Dudley and 
Staffordshire Technical College, The Broadway, Dudley. 
Mr. Bernard Thomas, President of the Staffordshire 
Iron and Steel Institute, will take the Chair and Mr. 
J. H. Whiteley will present his paper, entitled “ A Study of 





Austenitic Grain Growth in Medium Carbon Steels.” 





The Chemical Background for Engine Research. Edited 
by R. E. Burk and Ottver Grummirr. New York: 
Interscience Publishers, Inc. [Price 3.50 dols.] 

SUCCESSFUI. research is always advancing the fron- 

tiers of knowledge so that, unless engineers keep 


| moving in the company of the scientific investigators, 


they will eventually find themselves left behind, 
with their outlook circumscribed by outmoded 
theories. The two editors of this book, one of whom 
is Director of Research of the Standard Oil Company 
and the other a chemist of the Western Reserve 
University, have undertaken to meet the difficulty 
that practising engineers experience in keeping 
up-to-date with their knowledge of applied chemis- 
try, and have brought together, in this and a previ- 
ous volume, some papers relating to the latest 
advances in chemical research which were delivered 
at the Western Reserve University, in response to a 
special inyitation, by the specialists actually engaged 
in making the investigations. The present volume, 
which is No. 2 of a series entitled “‘ Frontiers in 
Chemistry,” includes six papers, all devoted to 
internal-combustion engine research of one kind or 
another. It might have been better for the title to 
have been a little more explicit; as it stands, it 
might be taken to embrace engines generally, where- 
as there is nothing even remotely applicable to 
steam-engine practice on any one of the 290 pages 
comprising the book. For the student of spark- 
ignition and compression-ignition engines, on the 
other hand, there are six able, comprehensive and 
concise summaries of the particularly difficult work 
which is being done to arrive at a more complete 
understanding of combustion and lubrication pheno- 
mena. 

Engineers brought up on the theory that the 
“missing pressure’ in an engine cylinder can be 
attributed wholly to a rise in the specific heat of 
gases with temperature will look in vain for the 
development of this hypothesis ; no explicit mention 
is made of it anywhere, but, on the other hand, 
after-burning is shown to be a distinct possibility, 
and dissociation, or what the engineer has always 
understood by the term, seems to be the essential 
principle underlying flame propagation. It will be 
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, 
best for those not conversant with modern develop- 


ments in internal-combustion engine theory to come 
to this book with open minds and fully prepared for 
reading which, here and there, is likely to be beyond 
their powers of appreciative assimilation; a deep 
knowledge of chemistry is needed for understanding 
parts of all the papers and all of at least three of 
them. The first paper, “‘ A Survey of Combustion 
Research,” is by Ernest F. Fiock of the National 
Bureau of Standards, Washington ; this is perhaps 
the most lucid of all, as it describes readily under- 
standable methods for measuring the velocity of 
flame-spread in a combustible gaseous mixture. 
Stationary flames are studied with the help of the 
common Bunsen burner; explosion flames, by a 
cinematographic method employing soap bubbles 
and by an allied method employing a spherical bomb 
with an observation window. Dr. Fiock’s account 
of the experimental technique is one of the best 
things in the book. A useful distinction is drawn 
between spatial flame-front velocity and the true 
velocity of the flame-front through the medium 
being burned, termed the transformation velocity ; 
the difference between these velocities is the trans- 
lational velocity of the medium itself under the 
influence of expansion behind the flame-front, as 
opposed to compression of the unburnt mixture 
ahead. The observed rise in pressure falls short of 
what would be expected on the assumption that 
combustion of the mixture behind the flame-front 
is completed ; the evidence points to a continuation 
of combustion reactions after the flame-front has 
passed, in other words, to after-burning. At this 
point it is possible to discern that allowance is 
indirectly made by modern investigators for a rising 
specific heat, but that this allowance is insufficient 
to account wholly for the missing pressure. 

Knock, or detonation, is attributed to the occur- 
rence of chemical changes in the still unburnt 
mixture, induced by the advancing flame-front ; in 
some way not fully understood, the addition of 
tetraethyl lead modifies these chemical preliminaries. 
Some hint concerning the action of this substance 
is given in paper No. 4, ‘“ Kinetics of Flame and 
Combustion,” by Guenther von Elbe, of the Carnegie 
Institute of Technology, Pittsburgh. Here the 








kinetic theory of gases is made to account for the 
progressive character of the combustion in a closed 
vessel. Molecular collisions under suitable conditions | 
lead to chemical interaction of a kind which increases | 
the probability of further interaction of the same | 
kind. The resulting sequence is called a “ chain” | 
reaction and its continuance is dependent on the | 
uninterrupted liberation and recombination of atoms | 
of a certain kind—for instance, of hydrogen. If | 
there is any side-tracking or absorption of these | 
atoms, the propagation of combustion may be} 
retarded or even suppressed. There is a discussion | 
of reaction inhibitors, and a hint is given of the| 
probable reason why “‘dopes”’ are effective in| 
suppressing knock in engines. For further elucida- | 
tion of this point, the reader can pass to paper | 
No. 5, “The Experimental Side of Combustion | 
Research in Engines,” by Bernard Lewis, Bureau | 
of Mines, Pittsburgh, in which knock promotors and | 
knock suppressors are discussed in some detail. 

The last paper, No. 6, ‘Some Physiochemical 
Aspects of Lubrication,” by O. Beeck, of the Shell | 
Development Laboratories, is of particular engin- 
eering interest. The first part deals with the evils | 
of piston ring-sticking, sludge formation, and corro- 
sion in internal-combustion engines. The use of | 
additives to keep solid impurities in suspension, to | 
inhibit oxidation and to check corrosion, is discussed | 
in a practical manner. The second part of the paper 
deals with boundary lubrication and wear-preven- 
tion agents, notably tricresyl phosphate, the 
importance of a good polished surface finish being | 
stressed. Papers of purely chemical interest are | 
No. 2, ‘“‘Chemical Thermodynamics of Hydro- | 
carbons,” by Frederick D. Rossini, of the National 
Bureau of Standards, Washington, and No. 3, 
Synthetic Methods for Hydrocarbons,” by Frank C. 
Whitmore, of the Pennsylvania State College. Both 
are for fuel technologists concerned with the pro- 
blems of refining and blending different oils. Alto- 
gether, the book constitutes a valuable record of 
modern development. Each chapter is followed by 
a list of bibliographical references and a subject 
index is provided at the end. 








SOME ENGINEERING 
DEVELOPMENTS.* 


By Str Maurice Denny, Br., C.B.E. 


Never before ig the sixty years’ life of your Institu- 
tion has a son joined his father on your distinguished 
roll of Presidents. My father, in 1895, was your 
eleventh President: I am your 56th. Between us lies 
less than half a century, but this brief age has shown 
immense changes in man’s relations to man and to 
nature. In these developments the engineer has 
played, and is playing, a notable part. We are sur- 
rounded to-day, and our lives are conditioned, by the 
results of the labour of mind and hand of the scientific 
worker and the engineer. In those days, to com- 
municate with far distances was a matter of slow 
letter or brief cable. Now it may be as easy to con- 
verse with a friend in New York as with one a few 
miles away. Examples of this kind could be multiplied 
indefinitely. The miracle of yesterday is the common- 
place of to-day, and so cane taken for granted that 
irritation is aroused if it ever fails to repeat itself with 
complete regularity. 

The engineer will not delude himself that his con- 
tributions to comfortable living, to avoidance of waste, 
to speed in communication of all kinds and to the wider 
enjoyment of the material good things of life, are in 
themselves the whole or even the greater part of 
civilisation. These things are evidence of an advance 
in bending the bounty of nature to the service of man- 
kind through ine’ ing knowledge of her secrets, but 
above the level of tution ‘only contribute to the 
happiness of humanity in so far as they smooth the 
asperities of the daily routine, increase the time avail- 
able for leisure, and enhance the opportunities for 
intellectual enjoyment. 

It can be argued, and has been affirmed, that the 
= mental capacity of man and his moral stature— 

owever these may be measured—have little, if at all, 
advanced through the ages. - Indeed, it has been charged 
against the scientist and the engineer, never content 
with the status quo, that they are nuisances if not 
worse, and that, for example, the world is greatly the 
loser by the invention of the internal-combustion 
engine. These gentry, say the critics, by their in- 


genuity and restless curiosity merely provide means | p 


which lend themselves to the filling of life with trivial 
distractions, and to the infliction of mass horrors pre- 
viously unknown. Such criticism is shallow, and, 
fortunately, will be fugile. The engineer will never be 
deterred by the knowledge that the fruits of his mind 
may not only be used but also abused. The problem 
is to convince all peoples, by force if necessary, but 
ultimately by reason, that in the long run such abuse 





does not bring the greatest good to the greatest number. 
Remote history shows the discovery of the wheel, | 
and of the arch. Hero with his primitive turbine | 
might have had one of the first world master patents. | 
Leonardo da Vinci produced aircraft—on paper—in | 
the Fifteenth Century. Sir Francis Bacon experi- | 
mented with refrigeration of perishable foodstuffs in 
the reign of Queen Elizabeth. Newton drove a model 
by jet propulsion in the Seventeenth Century, but the 
scientific and technical advances of the last 50 years 
have been unparalleled. For most engineers, the pro- 
duction of power means the combustion of complex 
substances. By this definition, in this country, 
Symington, Watt and Bell were the authors of their 
testament, and up to the time that you called my 
father to the presidential chair, all accepted prime 
movers had their origin in the genius of the pioneers. 
In what follows I shall trace very briefly the develop- 
ments in the field of mercantile marine propulsion. 
From early in the last century until 1895, advance, 
if steady, was not spectacular. No fundamental | 
changes were made, and the great ones of the early 
days of steam would have clearly recognised the grand- 
children of their brains in the products of their sons’ 
sons. Boiler pressures, with improved materials and 
processes, had crept up to 200 Ib. per square inch. As 
pressures increased, the gain from expansive operation 
in stages had been realised, and had resulted in a 
multiplication in the number of cylinders. Specific 
consumption had improved from the 6 Ib. or 7 lb. of 
the Comet to perhaps something less than 2 Ib. of coal 
per shaft horse-power per hour. Trials of water-tube 
boilers in the 1870’s had not carried conviction, and 
the universal steam generator was the Scotch boiler, 
which with all its inherent weaknesses—and they are 
still evident—had been made to work pretty wéll by 
a long process of trial and error. Gearing had been a 
phase in the development in the days when an engine 
turned too slowly to suit the propeller. As revolutions 
increased, it vanished, only to be revived three quarters 
of a century later, but this time for the contrary reason. 
There had been some toying with strange valve gears, 








* Presidential address to the Junior Institution of 
Engineers, delivered in London on December 18, 1943. 
Abridged. 





but the Stephenson link held the field. Revolutions of 
about 200 per minute were the highest ado for 
merchant work. Superheat might all right theo- 
retically, but did not much attract the prudent owner. 
Air preheat was in its infancy, and the shovel was the 
obvious method of introducing coal into a furnace. 

As a producer of power in quantity the reciprocating 
steam engine was nearing its zenith 50 years ago. On 
the Atlantic ferry, always the stage for highest speeds 
and powers, installations of some 40,000 shaft horse- 
power were, literally, the last word. The machinery 
weight was great, and of it about 14 per cent. was hot 
water. The time was ripe for new things, and these 
were in gestation. The name of Parsons will forever 
be associated with the turbine at sea. In 1894, he 
patented a turbine for propelling a vessel and men- 
tioned the use of gearing. By 1904 it was on the 
Atlantic. Twenty years later, one-seventh of the 
world’s mercantile tonnage was driven by the new 
prime mover; but by itself alone this statement does 
not give a true picture of the revolution which had 
been effected. e turbine is peculiarly suited to the 
development of high powers, and without it the great 
Atlantic express liner of to-day would be impossible, 
and incidentally also most of the warships of the world. 
The previous peak power of reciprocators has been 
multiplied fivefold, in conjunction with water-tube 
boilers and oil fuel. The reciprocator was unsuited 
to high steam pressures and high temperatures. The 
turbine revelled in them, and the fuel consumption 
fell to about 0-6 lb. of oil per shaft horse-power per hour, 
equivalent to about 1 lb. of coal. In 50 years, the fuel 
rate for steam plant had been nearly halved; for this 
period also saw the wide adoption of other means to 
improve thermodynamic efficiency. Of these, feed 
heating, superheat and air preheating had been tenta- 
tively tried long before, but the time was not then ripe 
for their exploitation. It is remarkable to note how 
often many years elapse between the germination of 
an idea and its full blooming. 

Concurrently with Parsons, two other brains were 
at work on quite different but equally revolutionary 
lines. As far back as 1826, a vessel had been propelled 
ding engine using gas as a fuel, in which burning took 
Pp in the cylinder itself and not in a boiler. The 
products of combustion operated directly on the 
iston and not indirectly through the medium of steam. 
In 1890, Herbert Akroyd Stuart, and in 1892 Rudolf 
Diesel, patented internal-combustion oil engines, and 
the Selandia,,in 1912, demonstrated conclusively that 
a strong rival to steam had come to maturity. Twenty- 
five years later, one-seventh of the world’s mercantile 
tonnage had adopted internal-combustion machinery. 
Though heavy, and ttably a reversion to the 
reciprocating principle, its thermal efficiency was better 
than anything yet produced, the specific consumption 
being only about 60 per cent. of the best steam practice. 

The foregoing is an outline of the advances made in 
one department of engineering in the last 50 years. 
Within it, what has the marine engineer been trying 
to do, and how far has he succeeded ? His aims were 
threefold ; to reduce the bulk of the propelling plant, 
to reduce its weight and to improve the thermal 
efficiency. In all these endeavours he has had triumphs. 
The space occupied by machinery has been reduced to 
the point where further progress will again emphasise 
the absurdity of our tonnage regulations. The turbine 
and the water-tube boiler have more than halved the 
specific weight for outputs of over 15,000 shaft horse- 
power. The fuel heat-content required per unit of 
power developed.may now be only about a quarter of 
the earlier figure. In passing, the propulsive machinery 
of a 15,000-shaft horse-power aeroplane is only about 
6 per cent. of the weight of the warship installation of 


| the same power. 


We are to-day in a most interesting —- of develop- 
ment in marine propelling machinery. There are three 
competitors for markets: the steam reciprocator, the 
steam turbine and the internal-combustion reciprocator, 
each supported by a small army of assistants. These 
include mechanical stokers, air-preheat, special valve 
gears, balanced draught, contro superheat, exhaust 
turbines, gearirig, vacuum augmentors, reheat, 
feed-heating, superchargers, electric and mechanical 
coupling in diverse forms, exhaust boilers and other 
refinements. Apparent paradoxes are engine-room 
auxiliaries relying on power supplied by internal- 
combustion engines in turbine plants, and steam! 
driven auxiliaries in internal-combustion installations. 
The turbine has played many parts in the drama. 
On the rise of the curtain—in the Turbinia—the sole 
actor on the stage, shortly thereafter it appeared as 
the principal assistant to steam reciprocators in com- 
bination three-shaft arrangements. This phase was 
succeeded by mechanical coupling of the exhaust 
turbine to the shaft of the steam reciprocator, closely 
followed by regenerative partnerships of various kinds. 
Then the oil ine employed it, first to utilise the 
exhaust gases to drive a supercharger, and now, coupled 
mechanically to the main shaft, it may become a large 
and direct contributor to the total power delivered. 





The logical development is the internal-combustion 
turbine and this role can be forecast with moderate 
certainty and without unreasonable optimism. Metal- 
lurgical problems are formidable, but already experi- | 
mental units have operated with the rotors at a bright 
red heat and turning at very high revolutions. 

In view of the foregoing it might be wondered what | 
scope remained for the old steam reciprocator working 
at moderate steam pressures and with comparatively | 
few refinements. The answer is that shipowners in 
any set of circumstances select that installation which | 
is most profitable, and that for tramp a the simplest | 
prime mover, and especially that which is lowest in 
first cost, is hard to beat. In 1937, about two-thirds 
of the world’s tonnage was propelled by steam re- 
ciprocators, and even to-day about 60 per cent. of 
British tonnage is fitted with engines of less than 
3,000 indicated horse-power. At this low level of power 
output the turbine is not attractive, and the contest | 
is between steam and internal-combustion reciprocators. 

Look for a moment at the elementals of the economic 
problem. In a large class of simple cargo vessels burn- 
ing coal, the following data are reasonably representa- 
tive: (1) cost of total fuel consumed = 14 per cent. of 
total running costs ; (2) total of insurance, depreciation | 
and interest on money invested = 24 per cent. of total | 
running costs; (3) prime cost of machinery = 35 per 
cent. of prime cost of hull. On these figures, simple 
arithmetic shows that, if a saving of 10 per cent. in the 
total fuel consumed were to be secured at an increase of | 
10 per cent. in the prime cost of the machinery, there 
would be no financial gain. Note that total fuel 
includes stand-by and other losses, and also fuel used 
in port, so that the saving under way would have to be 
considerably greater than 10 per cent. In addition, 
more economical machinery is usually more elaborate 
machinery, suggesting an increase in upkeep expenses, | 
and perhaps an increase in wages to attract the more 
skilled engine-room personnel required. 

Thus posed, the question is a little over-simplified. | 
There are so many variables in the equation—be it 
noted, even the rate of yield on gilt-edged securities— 
and the balance may be so delicate, that the right | 
course of action for one shipowner may not be the best | 
for another. Apart from questions of national security | 
or prestige, that power plant is best in size and type 
which provides most economical ocean transport, and | 
the technician must not be discouraged if preference is | 
not always given to the most advanced expression of | 
his art. Happy is he if he collaborates with wise direc- | 
tors, skilful managers and experienced producers in the | 
development of the article most fitted for its purpose. 

A retrospect of achievement is valuable in proportion | 
as it points the way to further progress, and stimulates | 
endeavour. An incentive of a different kind, however, 
may be provided by the competition of a new rival, and, | 
in the field of passenger transport, the ship, thousands | 
of years old, is now challenged by the aircraft with | 
tradition of scarcely half a century. As compared to 
other forms of transport the aircraft has almost nothing 
to sell but speed, but in that respect it is overwhelmingly 
superior. The very great skill of the airframe designer 
and the genius of the aero-engineer compel profound 
admiration. An aircraft engine is a beautiful thing, 
and perhaps the highest expression of man’s engineering 
ability. The sea can never compete in speed with the | 
air, and the new form of transport can never compete 
with the ship for the carriage of the very great majority 
of goods, but will it attract to itself much, if not most, 
of the passenger traffic? The answer will be “‘ No” 
unless and until a high standard of regularity, and a 
very high standard of safety, is guaranteed by service | 
performance. 

These granted, there still remains the economic aspect | 
expressed in comparative costs, and, finally, the impon- | 
derable factors which will influence the travelling public | 
in their choice of vehicle. The Queen Mary can carry a | 
passenger from this country to the United States in| 
every circumstance of luxury in 100 hours for the| 
expenditure of about 2 tons of boiler oil. The air line | 
of to-morrow will transfer him in 17 hours in reasonable 
comfort for the expenditure of about 0-6 of a ton of 
petrol, and when so doing will be developing more 
power than the cargo liner ploughing the sea below it. 

Since the last war the naval architect has learned how 
to improve his products by studying the work of the 
aircraft designer, work firmly based on patient research 
and bold development. During this period, however, | 
it has to be admitted that improvements in marine | 
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18-IN. BY 6-IN. HYDRAULIC 
SURFACE-GRINDING MACHINE. 


Tue surface grinding machine with hydraulically- 
operated table movements shown in the accompanying 
illustration is a recent example of one of the range of 
precision grinding machines manufactured by Messrs. 
A. A. Jones and Shipman, Limited, East Park-road, 
Leicester. One of the firm’s machines with a mechanic- 
ally-operated table was illustrated and described in 
our issue of December 24, 1943, on page 505. The 
table of the hydraulically-operated machine has a 
working surface of 18 in. by 6 in., a longitudinal tra- 
verse of 19 in., and a cross traverse of 63 in. These 
dimensions are the maximum amounts available, but 
both traverses can be regulated in extent and rate 
as desired and are obtainable either by hand or by the 
hydraulic mechanism at will. The wheel, which is 7 in. 
in diameter by } in. wide, with a hole 1} in. in diameter, 
has a maximum vertical adjustment of 11 in., the 
maximum height from the bottom edge to the surface 
of the table with the full diameter wheel being 94 in. 


In the illustration the grinding machine is seen on the | 


right, the apparatus on the left being an optional dust- 
exhausting unit. The machine employs two motors, 
namely, a- wheelhead motor of 1 h.p. at 2,800 r.p.m., 
. at 1,400 r.p.m., 
transmission in the case of the wheelhead motor being 
by an endless wide flat belt, and in that of the pump 
motor by multiple V-belts. 

The hydraulic pump unit is situated in the expanded 
portion of the machine base and is readily accessible, 


propelling plants were advocated practically in greater | on removal of the cover shown, for belt tensioning 


measure by foreign, and especially Continental, de-| and renewal of oil. 
No race or nation | and is topped up to the correct level through the circular | being protected by a hinged cover at the left of the 


signers than by British engineers. 


has a monopoly of brains and imagination, and if an | 


| swinging flap on the right of the cover. 


The pressure 


The oil tank holds about 4 gallons | 


| V-way and one flat way. The table speed is variable 
| between the rates of 5 ft. and 40 ft. per minute, and 
is controlled by a lever, not readily distinguishable in 
the illustration, on top of the valve box. Next to 
it is a lever, actuated by dogs on the front edge of the 
table, for reversing the direction of motion, the dogs 
being set so as to give the desired amount of traverse. 
By setting the speed-control lever in the “ off ” position, 
the table can be traversed by the left-hand handwheel, 
which is provided with engaging and disengaging move- 
ment. The table can be stopped at any desired point 
by manipulation of the speed-control lever, and the 
reversing lever is arranged so that it can be passed 
by the table dogs when the extreme traverse is desired 
in order to lubricate the ways; this lubrication is 
easily effected from the hydraulic system. 
| ‘The cross traverse of the table, which is employed 
| both for setting and for feed, is controlled by the right- 
| hand handwheel; that is, the handwheel on the valve 
box. This is provided on its face with a thumb lever 
and is graduated on its periphery in divisions corre- 
; sponding to 0-001 in. When the lever is in the neutral 
position, cross traverse of the table can be effected by 
hand, at any speed and to the extent indicated. The 
| Setting of the thumb lever to the right or left deter- 
mines the direction in which the table moves when the 
| automatic cross feed is used. This feed is applied by 
| means of a ratchet and pawl device, the stroke of which 
| is derived from an adjustable crank disc rotated by the 
hydraulic system. This stroke can be varied, by 
| setting the crankpin on its disc, to give automatic cross 
feeds ranging from 0-01 in. to 0-07 in. at each reversal 
of the longitudinal traverse of the table. The feed- 
rate change mechanism is not visible in the illustration, 





| feed-control handwheel. A small lever on top of the 


industry is to flourish it is necessary that it should | in the system is maintained at 120 lb. per square inch | valve box in line with the other two levers controls 
compete as keenly in the technical as in the economic | by a spring-loaded by-pass valve on the outlet branch | the starting and stopping of the automatic feed and 
sphere. Severe and prolonged economic stringency,| of the pump. The pump is coupled by delivery and | also introduces a short dwell period in the longitudinal 
however, hampers technical progress, when the attitude | return pipes to a regulating valve box in the upper | traverse movement to allow time for the cross feed to 
of the buyer compels undue emphasis on first cost. | part of the base, the position of the box being indicated | operate. The automatic cross feed may be stopped 
This was the fate of the shipbuilding and marine engi- | by the right-hand handwheel The cylinder lies above | at any predetermined position, when feed is either 


neering industries for many years between the two | 
wars, but happily the prospect is now brighter. 





the box, within the table, the piston rods being con-| forwards or backwards, by means of trip dogs, and 
nected to the ends of the table, which slides on one! can also be stopped by a lever at the right-hand end 
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Fig. 1. 


of the valve box. Ineither case, both cross traverse 
and longitudinal traverse will be stopped with the 
table at rest at the right-hand side. The movement is 
restarted by a small lever on the right of the handwheel. 


It will be clear from the above description that the | 


controls are simple and compactly grouped, and this 
grouping extends to the control for the vertical move- 
ment of the wheelhead. The handwheel for this move- 
ment is seen in the illustration mounted on an inclined 
pillar on the right of the machine. The handwheel is 
graduated in fine divisions, but may also be used for 
coarse adjustment. It carries on its face a knob which, 
when engaged, applies the feed in steps of 0-0001 in. 
The constant-speed motor driving the wheelhead 
is mounted in the column on the wheelhead slide, and 
is thus protected from dust. The wheelhead assembly 
is carried on long ways and is counterbalanced by the 
weight seen in the illustration. The wheel spindle is 
of hardened steel, ground and tapered at the front end 
to receive grinding-wheel adaptors. It runs in plain 
and thrust bearings, provided with means for accurate 
adjustment. An oil bath and slinger supply constant 
lubrication ; a sight-level oil gauge is also fitted. The 
machine is stopped and started by push-buttons on 
the front below the handwheels, the pair on the right 
controlling the wheelhead motor and that on the left 
controlling the hydraulic pump motor. The dust- 
extracting unit scarcely needs description, as its con- 
struction and the method of connecting it with the 
wheel guard are evident from the illustration. A similar 
optional unit is a self-contained motor-driven cutting- 
fluid supply set having a suds filter. Other extra equip- 
ment is available in the form of fixtures for the table, 
the surface of which is furnished with three T-slots for 
$-in. bolts. This table equipment consists of a universal 
three-way fully-graduated vice, a plain vice, a swivel 
vice, 4} in. indexing centres, magnetic chucks, and a 
radius and angular wheel-truing attachment. A normal 
wheel-truing attachment forms part of the standard 
equipment, as does also the table fence. 





DANGER WARNING FOR MINES.—It is stated in a recent 
issue of Mining and Metallurgy that the United States 
Bureau of Mines recommends the adoption of ethyl 
mercaptan as a danger warning in metal-ore mines. 
This is a liquid having a characteristic disagreeable 
odour of decaying cabbage, and when it is required to 
warn the men working underground to come up to the 
surface, the liquid is injected into the compressed-air 
pipe lines of the mine. Ethyl mercaptan, it is pointed out, 
is easily obtainable, relatively cheap, and non-poisonous, 
even in heavy concentrations. The ordinary ventilation 
system, it is added, has been found ineffective as a carrier 
of warning odours. 


Fig.2. 
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CENTRIFUGAL QUENCHING 
MACHINE. 


WE illustrate on this page a quenching machine made 
by Messrs. Hannifin Manufacturing Company, 621-631, 
South Kolmar-avenue, Chicago, Illinois, U.S.A., for 
quenching circular parts such as gear and sprocket 
wheels, flat cams, bearing rings, etc. The principle 
of its design is the quenching of a heated circular part 
from the periphery towards the centre, all parts of the 


| periphery being immersed in the cooling oil at the 








same moment. It is claimed that the application of 
this principle by the machine, which is centrifugally 
operated, eliminates the objections to more conven- 
tional methods of quenching. These methods, it is 
pointed out, are objectionable in that when a hot part 
is lowered into a bath of oil the quenching is applied 
unevenly, and the part may therefore be distorted. 
For example, if a gear wheel is lowered into the quench- 
ing medium in the horizontal position the lower portion 
is chilled first, the upper portion remaining hot, if 
only for a fraction of a second. This method may pro- 
duce a wheel which is reasonably circular, but, in most 
cases, it will not be flat. If, on the other hand, the 
wheel is lowered into the bath vertically, the periphery 
is not all submerged at the same moment, with the 
result that, though the wheel may be flat, it is not 
likely to be truly circular. 

The makers state that these difficulties are overcome 
by the use of their centrifugal quenching machine and 
also that the machine enables any initial faulty align- 
ment to be corrected by adjustable pressure mechani- 
cally applied. Other claims are that the machine 
enables the quenching time, the volume of the quench- 
ing medium and also its temperature to be controlled. 
It is also claimed that the semi-automatic operation 
of the machine enables quenching to be done in about 
one-fifth of the time occupied by more conventional 
methods. A view of a Hannifin quenching machine is 
given in Fig. 1, with the access door open, this door, 
however, being partly cut away so that the work can 
be placed in position and removed when the initial 
adjustments have been made, while undue splashing is 
prevented. The upper part of the machine contains 
the rams for applying the straightening pressure, the 
oil supply mechanism, the control gear, etc. The three 
pressure gauges show the working pressures of the main 
and pilot rams, respectively, and that of the oil supply. 
The control knobs are arranged in line above the door. 

The actual quenching apparatus is shown in the dia- 
grammatic views, Figs. 2,3 and 4. A rotating table a 
is carried on a shaft b, the end of which is provided with 
a mandrel on which the part to be quenched is slipped. 
The table has a central pocket furnished with short 
open-ended radial tubes c. The work is supported at 
its outer edge on fixtures having projections arranged 
so that the cooling oil has access over practically the 
whole of the supported face. A heated wheel, with 
exaggerated initial distortion, is shown in place centred 
on the mandrel and resting on the fixtures, in the lower 
part of Fig. 2. In the upper part of this figure ‘is the 
pilot ram d and a drum e, which carries the upper 
fixtures and acts both as the main ram and the oil 
container. It must be pointed out, however, that the 
parts are merely indicated and do not show actual 
construction. A portion of the drum e is seen in Fig. 1. 
lt is partially divided by a diaphragm f, underneath 
which is an annular compartment, the wall g of which 
is perforated. Open-ended radial tubes h extend from 
near the centre to the outer wall of the drum. The oil 
supply is introduced at i. When the hot part is in 
place, manipulation of the appropriate knob causes the 






Fig. 4. 
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upper assembly to descend and grip the part, as shown 
in Fig. 3, thus correcting any initial curvature while it 
is hot. The two assemblies are then rotated together 
and the oil supply turned on. The path of the oil can 
be traced without difficulty in Fig. 3, and as it enters 
it is piled up by centrifugal force with a vertical surface 
against the wall g. The continued addition of oil 
builds up the surface until it reaches the position indi- 
cated in Fig. 4, when further building up is arrested by 
the oil escaping through the tubes c and h. 

Two things will be clear from Fig. 4, the first being 
that there is a circulation of oil over the part so that it 
is possible to obtain a uniform temperature ; and the 
second that the centre portion of the wheel is not 
quenched. The oil is introduced in controlled volume 
and at uniform and accurately controlled temperature, 
the mechanism enabling the machine to be set to 
handle parts of different size and type. Leaving the 
centre unquenched is dependent on the length cf the 
escape tubes and complete quenching may be arranged 
if desired, but it may be mentioned that the sectional 
quenching has been found of advantage in reducing 
finish-machining times of the boss and bore of a wheel. 
In making tractor-track sprocket wheels, for instance, 
it enabled the finish-machining to be done at the rate 
of 12 wheels per hour, as against four per hour with 
complete quenching. Once the part is loaded the cycle 
is automatic, a complete cycle occupying only from 
40 seconds to 60 seconds for spur gears and sprocket 
wheels, which, it is stated, formerly required four 
minutes fo five minutes to quench. The British agents 
for the Hannifin centrifugal quenching machine are 
Messrs. Broadway Engineering Company, Limited, 
Watford By-pass, Watford, Herts. 





THE L.M.S. AND THE War Errort.—On Thursday, 
December 30, 1943, the London Midland and Scottish 
Railway ran its 100,000th special Government-service 
train since the outbreak of the war. The total comprised 
52,603 troop, 25,288 stores, 6,799 ammunition and 
15,310 petrol trains. It represents the movement of 
15 million persons, one million wagons of freight and 
nearly 500,000 tanks of petrol. 


ELECTROLYTIC TIN-PLATE PLANT.—It is stated in the 
monthly journal Tin, that Messrs. Richard Thomas and 
Company, Limited, have signed a contract for the delivery 
of an American wide continuous electrolytic tinning 
machine. The equipment will be shipped in about 9 
months and operators are to be sent to the United States 
to be instructed in the use of the plant. It is stated 
that the equipment will constitute the first large-scale 
electrolytic tinning plant to be installed outside the 
United States. 





STEEL TUBES FOR STRUCTURAL WorK.—A booklet 
entitled “‘ Steel Tubes for Structural Work: Specifica- 
tions and Data” has been prepared by Tubewrights, 
Limited, Brook House, Upper Brook-street, Park-lane, 
London, W.1, a subsidiary company of Messrs. Stewarts 
and Lloyds, Limited. The data given relate to light- 
weight and heavy-weight tubes; and the booklet con- 
tains abridged specifications for tubes and for the weld- 
ing of tubular structures, notes on the calculation of 
loads on tubular columns, and tables of the dimensions, 
weights and properties of tubes, crippling loads of tubular 
columns with hinged and fixed ends, and loads carried by 
tubular steel ties. Copies may be obtained on application 
to the firm or to any office of Messrs. Stewarts and Lloyds, 
Limited. 
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J. R. Clark, M.A., B.Sc., Ayrshire; J. A. Clegg, B.Sc., 
Worcestershire; L. Connell, B.Sc., Nottingham ; 
J. Darbyshire, B.Sc., Middx.; J. Deans, M.A., B.Se., 
Glasgow ; P. Y. Deshpande, M.Sc., Ph.D., Kathiawar, 
India ; A. Duncanson, B.Sc., Middx. ; G. R. Forrester, 
B.Sc., Bedfordshire; J. W. Gardner, B.Sc., Middx. ; 
H. J. Goldschmidt, M.Sc., Sheffield; R. J. Griggs, 
B.Sc., London ; R. F. 8. Hearmon, Princes Risborough ; 
F. N. B. Johnson, M.Sc., Slough; G. F. G. Knipe, 


B.Sc., Harrow; L. N. D. Lucas, B.Sc., W. Australia ; 
D. K. C. MacDonald, M.A., Bury; D. MacDougall, 
M.A., Hampshire; D. B. McNeill, M.Sc., Ph.D.; 
R. C. Moore, B.Sc., Middx. ; J. Paine, B.Sc., Leicester ; 
D. J. Price, B.Sc., London; F. A. Purdy, B.Sc., Roch- 
dale ; C. A. Ramm, B.Sc., W. Australia ;.G. Selwood, 
B.Sc., Worcestershire ; W. H. Stephens, M.Sc., U.S.A. ; 
C. A. Taylor, B.Sc., Surrey; R. Taylor, M.A., Ph.D., 


London; R. J. Taylor, B.Sc., Port Sunlight; S. W. 
Thorne, B.Sc., Fleet Air Arm; A. S. C. Weill, Cam- 
bridge ; D. Williams, M.Sc., Blackburn. 





THe Price or Trx.—As from January 1, the price of 
tin sold by the Non-Ferrous Metals Control has been 
increased by 251. a ton. The price of metal having a 
minimum content of 99 per cent. and a maximum of 
99-75 per cent. of tin is now 3001. a ton, and all other 
prices are to be varied accordingly. The increased price 


takes account of the present and anticipated level of 
costs of the supplies available to the Ministry of Supply 
while the present abnormal conditions in the Far East 
continue. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Wire Strand for Railway Signalling Purposes.—Gal- 
vanised steel wire strand for railway-signalling purposes 
is subjected to many adverse conditions in service. A 
specification covering this material (B.S. No. 163) was 
first issued in May, 1924, and a revision was published 
in May, 1936. Experience in the use of this edition 
indicated that some amendments were desirable in 
order to provide wire strand of greater reliability. 
For example, doubts were expressed whether the 
requirements in the 1936 edition, which provided for 
a relatively high elongation value and a relatively a 
torsion value, did furnish the most efficient wire for the 
intended purpose. Accordingly, after reviewing all 
the available evidence a new revised edition of the 
specification was prepared and this has just been issued. 
In the new publication a maximum elongation has been 
specified in place of the minimum formerly laid down, 
and a reverse bend test has been substituted for the 
torsion test. In place of the four grades of wire having 
tensile strengths ranging from 25 tons to 90 tons per 
square inch, provision is now made for three grades 
only, namely 50-60 tons, 60-70 tons, and 70-80 tons 
per square inch. The low-tensile 25-30 ton grade has 
been omitted and the former 40-50 ton grade has been 
raised to 50-60 tons per square inch. It is now stipu- 
lated that the manufacturer shall test each wire before 
stranding and the inspection procedure concerning the 
selection of test samples has been modified to ensure 
that such samples are more fully representative of the 
bulk. To ensure a more equal distribution of stress 
among all seven wires constituting the strand, and to 
provide flexibility with less tendency to kink, the 
centra or core wire is to be slightly larger than the six 
cover wires. It is particularly emphasised that kinking 
in handling, however slight, is most detrimental and is 
liable to lead directly to failure in service. To avoid the 
possibility of kinking, the strand should be paid out 
from the coil by means of a revolving turntable, or, if 
this is not available, by rolling the circumference of 
the coil along the ground. [Price 2s., postage included.]} 

Load- Bearing Concrete and Brickwork, and Reinforeed 
Brickwork.—Two specifications relating to construction 
in brickwork and concrete have recently been issued. 
The first, B.S. No. 1145-1943, covers load-bearing con- 
crete, brickwork and masonry (not reinforced) ; and the 
second, B.S. No. 1146-1943, deals with reinforced 
brickwork. As both specifications are somewhat in 
the nature of Codes, they were offered to the Codes of 
Practice Committee for Civil Engineering, Public 
Works, Building and Constructional Work, for issue as 
Codes of Practice. The Committee, however, pointed 
out that the publications were not in the form which 
will be adopted for other Codes and, accordingly, they 
could not be published as such. As an interim measure, 
therefore, the specifications have been issued in their 
present form pending the preparation and issue of Codes 
of Practice to cover the points embodied in the specifica- 
tions ; the latter will then be withdrawn. Both speci- 
fications contain requirements specifying the quality 
of the materials to be used, and the pressures which may 
be applied to constructions made with such materials. 
[Price 2s. each, postage included. } 

Glossary of Aeronautical Terms.—A war-emergency 
addendum slip to B.S. No. 185-1940, which is a Glossary 
of Aeronautical Terms, has just been issued. The 
addendum has been prepared in order to adopt some 
proposals made by the Aeronautical Research Com- 
mittee. These include additions to four existing terms, 
and definitions for three new terms. The terms which 
have been amplified are :—chord or chord length ; 
gross area ; aerofoil chord line ; and mean chord. The 
new terms are :—balance; cruising threshold; and 
cruising ceiling. Copies of the slip, reference No. 
P.D. 185, may be obtained gratis on application to the 
Institution, enclosing a stamped addressed envelope. 





9 BOOKS RECEIVED. 


The New Foremanship. By F. J. Burns Morton. 
London: Chapman and Hall, Limited. [Price 12s. 6d. 
net.] 

The Workmen’s Compensation Acts, 1925 to 1943. Tables 


of Weekly Compensation as Increased by the Workmen's 
Compensation (Temporary Increases) Act, 1943. By 
H. Mopcan Huenes. London: Stevens and Sons 
Limited, 119 and 120, Chancery-lane, E.C.4. [Price 
3s. 6d. net.) 

Inited States Geological Survey. Water-Supply Paper 
No. 909. Water Levels and Artesian Pressure in the 
United ‘States in 1940. Part 4. South-Central States. 





By O. E. MEINZER and L. K. WENZEL. Washingtor : 
Superintendent of Documents. [Price 25 cents.) 
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PERSONAL. 


Mr. W. J. Terry, chairman and managing director 
of Messrs. London Electric Wire Company and Smiths, 
Limited, and managing director of Messrs. Liverpool 
Electric Cable Company, Limited, has been re-elected 
chairman of the Cable Makers Association of the ensuing 
year. 

The Minister of Supply has appointed Mr. NORMAN 
ILes to be Director of Plant Progress in the Iron and 
Steel Control in succession to Mr. FRANK PARR, who has 
been appointed to the position of Steel Commissioner by 
the Government of India. 

Mr. E. W. Connon, B.Sc., M.Eng., A.M.I.E.E., has 
been appointed chief technical assistant, Sheffield 
Corporation Electric Supply. 

Mr. J. Frost, A.M.I.Mar.E., has been appointed general 
manager to Messrs. F. Bamford and Company, Limited, 
marine engineers, Waterloo-road, Stockport. 

Mr. T. F. B. Smapson, chief assistant (machinery and 
plant) to the Chief Mechanical and Electrical Engineer, 
London Midland and Scottish Railway, Derby, has been 
appointed district td hi y services assistant, 
Manchester. 

The Council of the Institute of Metals have appointed 
Mr. W. T. BUTCHER to represent the Institute on the 
British Standards Institution Technical Committee NF /22 
which deals with lead and lead alloys. 

Mr. A. E. PARKINSON has been appointed chairman of 
Messrs. Sir Lindsay Parkinson and Company, Limited, 
civil-engineering contractors, Lindsay House, 171, 
Shaftesbury-avenue, London, W.C.2, in succession to the 
late Lt.-Co.. G. W. PARKINSON, M.C., whose death was 
recorded on page 534 of our issue of December 31, 1943. 
Mr. A. E. Parkinson has been managing director of the 
company, and in charge of their constructional activities, 
since 1937. Previous to this, he was a director and has 
been associated with the company since 1916. 

Messrs. Automotive Products Company, Limited, 
announce that Mr. NORMAN SPURGEON, Mr. A. C. 
BuRDON and Mr. E. W. SwaLes have been appointed 
directors of the Lockheed Hydraulic Brake Company, 
Limited. 

Mr. P. C. Youne, who was, until recently, Coal Supplies 
Officer, Scotland, has been appointed Coal Commissioner 
under the Government of India. 

Mr. J. W. Davies, director and general works manager 
of Messrs. Ferranti, Limited, Hollinwood, Lancashire. 
has been elected President, Manchester District, of the 
Engineering Employers’ Association. Mr. Davies, who 
joined the Ferranti organisation in 1899, is President of 
the Manchester Section of the Institution of Production 
Engineers. 

The Minister of Fuel and Power announces that, with 
the concurrence of the Lord Chancellor, he has appointed 
JupGeE WILLIAM Stewart to be Regional Controller 
for the North Eastern Region, in succession to Dr. H. 8. 
HovuLpswortTH, whose appointment as Controller- 
General of the Ministry was announced on page 448 of our 
issue of December 3, 1943. 

Mr. S. H. Fisner, who has been assistant chief operat- 
ing manager of the London Midland and Scottish Rail- 
way since May, 1934, has now been appointed deputy 
chief operating manager. 














PLAQUE OF THE LATE Sirk WILLIAM ROBERTS-AUSTEN, 
F.R.S.—The Council of the Institute of Metals has pre- 
sented to the Council of the Iron and Steel Institute a 
metal plaque of the late Sir William Roberts-Austen, 
K.C.B., D.Se., A.R.S.M., F.R.S., which was offered to the 
Institute of Metals after the Roberts-Austen Centenary 
Lecture, delivered by Dr. S. W. Smith, C.B.E., in March, 
1943. Sir William was President of the Iron and Steel 
Institute from 1899 until 1901. 

SHEFFIELD METALLURGICAL ASSOCIATION.—The annual 
general meeting of the Sheffield Metallurgical Association 
will be held at the Sheffield Metallurgical Club, 198, 
West-street, Sheffield, 1, at 2.30 p.m., on Saturday. 
Japuary 15. The honorary treasurer’s report for the 
year 1943 will be presented and the officers and members 
of the Council for 1944 elected. The President designate, 
Mr. R. Staton, will then deliver his address. The 
honorary secretary of the Association is Mr. L. Rother- 
ham, 93, Hallowes-lane, Dronfield, near Sheffield. 

CONFERENCE ON X-RAY ANALYSIS.—A third con- 
ference on “ X-Ray Analysis in Industry” has been 
provisionally arranged to take place in Oxford on March 
$1 and April 1 under the auspices of the X-Ray Analysis 
Group of the Institute of Physics. Further particulars 
will be circulated shortly to members of the Group and 
will be sent to non-members on application to Dr. H. Lip- 
son, F.Inst.P., honorary .secretary of the Group, c/o 
Crystallographic Laboratory, Free School-lane, Cam- 
bridge. The conference will be open to all interested, 
but it may be necessary to limit the number of pon- 
members of the Group for whom accommodation can be 








provided. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—Holidays in Scottish steelworks 
began last Friday evening and will finish when repairs and 
overhauls have been completed. Shipbuilders and marine 
engineering firms restarted work on Tuesday and, for this 
reason, steelmakers will endeavour to have production 
under way as soon as possible. It is not expected, how- 
ever, that repairs to machinery and furnaces will permit 
# start until Thursday. Some works will be closed until 
January 9 but, by next Monday, the resumption of work 
should be complete. Orders are now coming in steadily, 
and as usual plates are in the greatest demand. Consider- 
able quantities of medium and light sections are needed, 
and deliveries of new orders cannot be made before the 
middle of February. The demand for heavy sections is 
slight and no difficulty is experienced in giving prompt de- 
liveries. Deliveries of scrap are not as large as could be 
desired, and supplies of American semies are diminishing. 
The position is not serious at the moment but it is likely 
that re-rollers will have to rely more on home makers for 
supplies. The following are the current market quota- 
tions :—Boiler plates, 171. 12s. 6d. ; ship plates, 161. 3s. ; 
sections, 151. 8s. ; medium plates, } in. and thicker, rolled 
in sheet mills, 211. 15s. ; black-steel sheets, No. 24 gauge, 
221. 15s8.; and galvanised corrugated sheets, 261. 2s. 6d., 
all per ton, for home delivery. 

Malleable-Iron Trade.—There is no new feature in the 
malleable-iron trade. Market prices are as follows :— 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 178. 6d. ; and re-rolled steel bars, 171. 15s. ; 
all per ton, for home delivery. 

Scottish Pig-Iron Trade.—Raw materials are in ade- 
quate supply in the Scottish pig-iron trade, and work is 
progressing steadily. There is no alteration in the 
market prices, which are as follows :—Hematite, 
61. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks ; foundry iron No. 1, 61. 5s. 6d. 
per ton; and No. 3, 6l. 3s. per ton, both on trucks at 
makers’ yards. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—A centre capable of providing 
training for 500 youths, in courses of one month’s dura- 
tion, has been established in Oakdale, Monmouthshire, to 
deal with the trainees entering the mining industry under 
the ballot scheme. Training, it is expected, will begin 
towards the end of January. During their month at 
Oakdale they will receive special allowances, and their 
course will consist to a large extent of physical training. 
There will also be all-round instruction in mining and 
safety regulations. Wages paid when the youths are 
posted to collieries will be at the rates applicable to their 
ages, ranging from 3i. 1s. 1d. in the case of 18 year old 
boys to 31. 8s. 10d. in the case of those of 20 years. At 
21 they qualify for the adult scales, the lowest of which 
in this coalfield is 41. 7s. 84d. The shortage of supplies 
has become more acute during the past week, following 
upon the extensive absenteeism from the mines after 
the Christmas holidays. On the day work was resumed 
an official described the position as bad, and said that 
at some some collieries the number of absentees ranged 
from 30 per cent. to 40 percent. As a result of the heavy 
orders in hand it was expected that the supply position 
would be very difficult throughout the greater part of 
January. Export inquiries were well sustained, but 
shipments were on a small scale and were chiefly in respect 
of supplies to priority consumers in the Mediterranean. 
For neutral users only the lowest qualities were available 
and although the demand was steady trade was quiet 
owing to the shipping position. The large descriptions 
were in good demand for a long period ahead and were 
firm, and strong conditions ruled for the sized sorts 
which were extremely scarce and were in keen demand. 
Bituminous smalls also were only very sparingly offered 
to meet a sustained demand, and the best dry steam 
smalls were kept busy. Inferiors, on the other hand, 
were available in excess of requirements and were dull. 
Gas coke was plentiful but foundry cokes were well sold 
and were firm. 





THe Use oF GLUE HARDENERS.—The cold-setting 
synthetic glues, such as Aerolite 300, used in the manu- 
facture of aircraft and other structures in which wood is 
employed, require the addition of a catalyst or hardener. 
This may either be mixed with the glue before application 
or may be spread on one of the surfaces to be joined, the 
glue itself being spread on the other. In view of the 
diversity of opinion as to which of these methods is 
preferable, Messrs. Aero Research Limited, Duxford, 
Cambridge, have issued Bulletin No. 12, December, 1943, 
in which the respective advantages of initial mixing and 
separate application are discussed in a practical manner, 
* setting times, etc., being considered, partly from the 
point of view of the prevention of waste by premature 
hardening in the gluepot. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron, Steel and Coal.—The men have returned to work 
fairly well after the holidays. Tuesday was the official 
day for the resumption of operations and a fair start-up 
was made at steel, engineering and tool works. The 
respite has afforded an opportunity for bringing to and 
from the works raw materials and finished and semi- 
finished products, the movement of which was delayed 
before Christmas. Maintenance staffs did good and 
expeditious work during Saturday, Sunday and Monday 
in carrying out repairs to plant and machinery, and 
installing new plant at essential works. Winter pro- 
grammes of production are in many cases behind schedule, 
but managements hope to be able to overtake arrears 
and achieve satisfactory outputs in the period to Easter. 
There is reduced stringency in the supply of coal. Mineral 
and empty-wagon trains have had satisfactory runs 
during the holiday period, and although there is still a 
shortage of wagons owing partly to the transport of 
sugar beet, the working of empty wagons back to colliery 
screens has improved and delays to coal production 
from lack of empties have been eliminated for the time 
being. Heavy calls have to be met in all washed and 
graded steam coal, and there is nothing to spare in best 
hards for a fairly long time ahead. Protests continue 
to be made against the destruction of beauty spots and 
farm lands by developments in the production offppen- 
cast coal, but the yield from these sites is so extensive 
and serves so satisfactorily to supplement supplies of pit 
coal that the protests are not likely to have any effect. 
The make of coke is satisfactory and meets all industrial 
requirements. Domestic types of coke are in greater 
demand, and there are delays in delivery due to shortage 
of bags and the labour required for filling them. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Market transactions are not 
numerous, but makers of many commodities have orders 
that will keep them very actively employed during the 
first quarter of the year and in some cases well into 
the second quarter. On the other hand, the output 
of some descriptions of material is somewhat in excess of 
requirements. More satisfactory supplies of foreign ore 
are coming to hand than has been the case for some time 
and native ironstone is readily obtainable. Hematite 
is the only pig iron in short supply. Large quantities of 
semi-finished steel are passing into use. The distribution 
of finished iron is satisfactory, but the heavy deliveries 
of finished steel are not sufficient to meet all delivery 
claims. The programme for the present year shows an 
intensification in the demand for steel supplies for ship- 
yards, engineering establishments and aircraft factories. 


Foundry Iron.—The supply of foundry pig is in excess 
of requirements, but some improvement in the demand 
is expected and stocks are not likely to increase materially. 
The tonnage of Cleveland qualities on the market is small 
but merchants are in a position to offer parcels freely 
from other iron centres. 

Low-Phosphorus, Refined and Hematite Iron.—Con; 
sumers of medium- and low-phosphorus iron have no 
difficulty in obtaining adequate deliveries and are at 
liberty to take supplies from any producer with whom 
it is convenient to deal. There is no shortage of refined 
iron, but scarcity of hematite still necessitates the careful 
control of distribution. 

Manufactured Iron and Steel.—Ample supplies of semi- 
finished irdh are reaching users, and deliveries of home- 
produced steel semies are adequate ; emergency stocks of 
imported commodities aré also at a satisfactory level. 
Re-rollers, however, are overwhelmed with orders and 
are requiring maximum supplies of billets, blooms and 
bars from home sources. Finished-iron producers have 


a good deal of heavy work in hand, but would welcome |* 


more orders for the lighter descriptions of material. Full 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 8, 2.15 p.m., The Lighting Service 
Bureau, 2, Savoy-hill, W.0.2. “ Lighting at Present, 
and Post-War Possibilities,” by Mr. W. J. Jones. 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, January 8, 2.30 p.m., The Depart- 
ment of Physics, Bristol University, Royal Fort, Bristol}. 
The Thomas Hawksley Lecture: “ Gyroscopic Principles 
and Applications,” by Professor C. E. Inglis. North- 
Eastern Branch: Monday, January 10, 6 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
Annual General Meeting. (i) Annual Report and State- 
ment of A ts. (ii) Lecture: ‘“ Naval Machinery : 
Some Factors Influencing Its Design,”” by Engineer Vice- 
Admiral Sir George Preece. Midland Graduates’ Section : 
Thursday, January 13, 6.30 p.m., The Brotherhood Hall, 
Joint Meeting with THe RuGBy 
ENGINEERING SOCIETY. Lecture: ‘“‘ The Mechanical 
Properties of Glass,” by Dr. A. J. Holland. Scottish 
Branch: Thursday, January 13, 7.30 p.m., The Royal 
Technical College, Glasgow. Annual General Meeting. 
(i) Annual Report and Statement of Accounts. (ii) “‘ A 
Survey of Plastics from the Viewpoint of the Mechanica] 
Engineer,” by Dr. S. Livingston Smith. (iii) “‘ Moulding 
Plant for Plastics,”” by Mr. J. L. Daniels. Southern 
Branch; Friday, January 14, 7.30 ., Royal Aircraft 
Establishment, Farnborough. Ann General Meeting. 
The Thomas Hawksley Lecture : “'Gyroscopic Principles 
and Applications,’”’ by Professor C. E. Inglis. 

INSTITUTION OF PRODUCTION ENGINEERS.—Yorkshire 
Section: Saturday, January 8, 2.30 p.m., Hotel Metro- 
pole, Leeds. ‘“‘ Production Control,” by Mr. R. Appleby. 
North-Eastern Section: Friday, January 14, 6.15 p.m., 
County Hotel, Newcastle-upon-Tyne. ‘“‘ Physics of Metal 
Cutting,” by Mr. W. W. Taylor. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Branch: Sunday, January 9, 3 p.m., 12, 
Hobart-place, Westminster, S.W.1. Address by the 
President, Mr. G. H. Lanchester. Iuton Graduates’ 
Branch: Tuesday, January 11, 7 p.m., George Hotel, 
Luton. “ Plastic Materials,”” by Mr. M. Lewin. 

DerBy Society OF ENGINEERS.—Monday, January 10, 
6.30 p.m., The School of Arts, Green-lane, Derby. 
“ Lighting as an Aid to War-Time Production,” by Mr. T. 
Catten. 

BRADFORD ENGINEERING Socrery.—Monday, Janu- 
ary 10, 6.45 p.m., Bradford Technical College, Great 
Horton-road, Bradford. ‘‘ Gears and Their Application,” 
by Dr. W. A. Tuplin. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, January 11, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. ‘‘ Gravity Die Casting in 
Non-Ferrous Alloys,”’ by Mr. E. H. A. Carlton. 

IRON AND STEEL INSTITUTE.—Tuesday, January 11, 
7 p.m., Dudley and Staffordshire Technical College, The 
Broadway, Dudley. “A Study of Austenitic Grain 
Growth in Medium-Carbon Steels,” by Mr. J. H. Whiteley. 

NEWcOMEN SocreTy.—Wednesday, ‘January 12, 2.30 
p.m., Iron and Steel Institute, 4, Grosvenor-gardens, 
S.W.1. (@ “On the Pedigree and Career of Benjamin 
Huntsman (1704-1776), Inventor in Europe of Crucible 
Steel,” by Mr. E. Wyndham Hulme. (ii) “‘ The Contribu- 
tion of Jacob Perkins (1766-1849) to Science and Engin- 
eering,’’ by Mr. and Mrs. Greville Bathe. 

INSTITUTE OF FUEL.—Wednesday, January 12, 2.30 
p-m., The Engineers’ Club, Albert-square, Manchester. 
Address by Dr. E. 8S. Grumell. Thursday, January 13, 
5.30 p.m., Bristol University, Woodland-road, Bristol. 
** Post-War Coal Processing,”” by Messrs. G. M. Gill and 
John Roberts. Friday, January 14, 4 p.m., The Cham- 
ber of Commerce, Swansea. ‘“‘ The Production of Pro- 
ducer Gas and Blue Water Gas,” by Mr. H. R. Forman. 

Roya Society or ArRtTs.—Wednesday, January 12, 
2.30 p.m., John Adam-street, W.C.2. Dr. Mann Juvenile 





Lectu: 





deliveries of special and alloy steels are still required. 
Heavy steel joists are in small demand arid makers have 
changed over their plants for the production of other 
sections. Plate and sheet makers have not overtaken 
the demand and the accumulation of orders will impose 
a heavy strain on their works for the first half of the 
year. There is a good demand for railway material and 
colliery equipment. 

Scrap.—The heavy tonnage of iron and steel scrap 
reaching the works is still insufficient for users”**require- 
ments. The d d is greatest for good melting steel. 








REAVELL LECTURE; INSTITUTION OF CHEMICAL ENGI- 
NEERS.—A lecture on a chemical-engineering subjeet has 
been endowed by Mr. J. Arthur Reavell and will be given 
under the auspices of the Institution of Chemical Engi- 
neers. The lecture will be known as “ The J. Arthur 
Reavell Lecture,” and will be delivered not less frequently 
than once in every four years. 








“ The Story of Petroleum,” by Sir Frank Smith. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Scottish 
Centre : ednesday, January 12, 6 p.m., The Heriot- 
Watt Co! , Edinburgh. “‘ The Future of the Domestic 
Wiring Installation.”” Part I. “ Immediate Develop- 
ments,” by Messrs. W. J. H. Wood and Forbes Jackson. 
Part II. “ The Distant View,” by Messrs. G. Smith and 
E. Jacobi. 

Norrs-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS,—Student Section: Wednesday, January 
12, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
« Structural Design of Ship Types,” by Mr. P. L. Grant. 

INSTITUTE OF WELDING.—T'yneside Branch : Thursday, 
January. 13, 6.15 p.m., The Mining Institute, Neville 
Hall, Newcastle-upon-Tyne, 1. ‘“ Fabrication Methods, 
Including Manipulators and Automatic Welding,” by Mr. 
J. A. Dorrat, 

Junior INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 14, 6.15 p.m., 39, Victoria-street, Westminster, 8.W.1. 
*“ Tidal Power,”” by Mr. R. H. Abell. 
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SHASTA DAM ON THE SACRAMENTO RIVER, CALIFORNIA. 


(For Description, see Page 1.) 
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Offices for Publication and Advertisements 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 

TELEGRAPHIO “ ENGINEERING,” 
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LOOKING AHEAD. 


THERE can be few phenomena more curious or 
more completely irrational than the wave of mass 
optimism that inspires large sections of the human 
race at the advent of a New Year. In some 
countries it may be that the date accepted as the 
first day of the new year can be shown to have a 
religious origin; in others, perhaps, the seasons 
may have induced the selection, directly or in- 
directly ; but the reason for the choice of a par- 
ticular day really has little influence to account for 
the unanimity with which the celebrants hope, and 
appear to believe, that, after a certain date, their 
fortunes should improve by comparison with those 
experienced in the preceding twelve months. In the 
present case, the course of the war is sufficient to 
justify considerable optimism, provided that this is 
kept within bounds ; and this view is strengthened 
by the many reports, some already published and 
others known to be in hand, outlining suggested 








policies for the conduct of post-war affairs, industrial 
and otherwise. Despite all the cautionary pro- 
nouncements of official spokesmen, it is impossible 
to believe that so many committees, containing 
numerous and reputedly hard-headed representa- 
tives of British industry, would consent to devote 
considerable time and obviously careful thought to 
the problems of the future if they were not con- 
vinced that the matters they are discussing can be 
expected to become urgent in the near future. 

It is unfortunate that some of these reports have 
emanated from quarters which are commonly 
associated with “special advocacy,” not to say 
positive bias; because so often the recollections of 
pre-war bias are liable to prejudice consideration 
of views now expressed, in which an honest attempt 
has been made to make a truly helpful and impartial 
contribution towards the common welfare. If 
future prospects now appear bright, it must still 
be remembefed that they are only relatively so, 
by comparison with the dark days of the very 
recent past ; there can be no hope that the problems 
of the immediate post-war period, both national 
and sectional, will represent any diminution of 
those which were clamant in the pre-war years. 
The loss of overseas markets, and of foreign invest- 
ments, and the unprecedented destruction of life 
and property in Europe, which has taken place 
already and appears to be inevitable in the year that 
is now beginning, are likely to make the next few 
years more difficult to negotiate than any have 
been within living memory; and it is only fair to 
assume that the compilers of schemes for industrial 


and recognise how essential it is to re-establish a 
normal mode of life in this and other countries 
before seeking to promote sectional interests. 
Evidently, this realisation has been clear in the 
minds of those responsible for the pamphlet, Work : 
The Future of British Industry, which has been 
published during the past week by the Central 
Committee on Post-War Problems set up by the 
Conservative and Unionist Party Organisation* ; 
though we regret, for the reasons stated above, that 
it could not have been put before the public by 
some body less prominently labelled as existing 
primarily for political purposes. To quote from 
the second paragraph of its introductory section, 
“the Report is a statement of lasting prin- 
ciples and salient facts concerning twentieth- 
century industry’ and it deserves to be studied 
in that light ; but it is much to be feared that, in 
many quarters, the permanence of the principles 
may be questioned at the outset, and that dis- 
satisfaction with the manner in which their applica- 
tion may have appeared to work out in the past 
may result in an insufficient appreciation of the 
standards of living, and of industrial development 


20|and ethics, which characterised this country for 


so many years before the war that they were taken 
for granted instead of being compared with corres- 
ponding standards in other countries and other times. 

The scope of the report is too wide for detailed 
summary here of all its many aspects. It is divided 
into eleven sections, surveying, among other topics, 
the importance, development, and purpose of 
industry; the effects of the war; future needs, 
and “ the human side,” including the influence, and 
possible permanence, of many of the administrative 
and other changes that the war has brought about ; 
the need for international collaboration to promote 
general prosperity; national employment policy ; 
and the vexed questions arising from the relations 
between industry and the State. Under all of these 
heads, and, for that matter, the others which we 
have not indicated specifically, the sub-committee’s 
observations provide evidence of careful study and 
reflection, even though the conclusions reached are 
sometimes open to argument or to the possible 
objection that they are over-cautious by comparison 
with the panaceas that have been proposed among 
those professing other brands of political opinion. 

Among the great body of industrialists, however, 
large and small—and by far the majority of them 
are in business in quite a small way—there is likely 
to be found a general agreement with most of the 
main theses on which the argument is based; and 
especially with one of the first mentioned, namely, 
that, “over a period of centuries, commerce and 
industry have been built up by the work and energy 
of ‘the man in the street "—men who have been a 
bit more adventurous, more inventive, or more 
hard-working than their neighbours—men of indi- 
viduality coming from every class of society.” Of 
no branch of industry is this more true than of the 
engineering branch. Amalgamations and combines 
may be conceived more readily among men of posi- 
tion and affluence than among those of more limited 
means and less assured status—though even this 
is open to question—but there is overwhelming 
evidence that the inception of the constituent 
businesses, the processes in which they have 
specialised, the markets that they have created, 
and the opportunities and encouragement that they 
have afforded to new generations to build up their 
skill and to launch out-on ventures of their own, 
must be placed primarily to the credit of the small 
men, and to the fact that they lived in an era which 
gave the small man a chance to make good. 

These are no mere contentions of the propagand- 
ist: they are supported by the recorded facts of 
industrial history, as may be seen by anyone who 
cares to consult, for example, the obituary notices 
of eminent men which have appeared in the 
columns of this journal since its foundation 78 years 
ago. That period covers the life of possibly 80 per 
cent. of the engineering firms existing in this 
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country to-day, and a survey of it shows the industry 


expanding in numbers employed, in the value of its 
products, and in the benefits which it has conferred 
upon the world in general and upon the working 
population of this country in particular at a rate 
that ought to provide matter for perpetual admira- 
tion and astonishment. 

The character of the industry has not remained 
static during this period, of course ; apart from the 
normal changes as some businesses wax and others 
wane, there has been an obvious tendency towards 
the formation of larger units, especially in certain 
types of manufacture. It was still the case, how- 
ever, at the outbreak of the present war, that 
the greater part of the manufacturing industry of 
the country wag in the hands of comparatively 
small firms, and this was true also of the engineering 
branch, considered separately. To quote the report : 
“The slipshod idea of industry as all conforming 
to one type—pictured as a select class of independent 
‘capitalists’ employing, in almost dictatorial 
fashion, crowds of ill-educated and poverty-stricken 
* hands "—is an ignorant distortion of the truth ” ; 
though some might question whether, in the majority 
of cases, that it is an “ ignorant ” distortion. 

Besides the tendency towards the formation of 
larger units, there has been, as the report points out, 
an internal change of great significance. Immedi- 
ately before the present war, the Census of Produc- 
tion showed that, of all the workpeople engaged in 
manufacturing industry, one third was to be found 
in establishments having fewer than 100 employees 
and another third in factories employing between 
100 and 500 persons each. The remaining third was 
employed by the big undertakings having each more 
than 500 employees; but large, or even medium- 
sized, concerns owned by one man, or one family, 
were becoming scarcer, and there had developed a 
relatively new salaried class of persons engaged in 
industrial management. The large owner was being 
superseded by great numbers of small investors, and 
that of the managing proprietor by salaried mana- 


response to the increasing opportunities afforded for 
this kind of advancement. The committee reach 
the conclusion, a fairly obvious one, that this 
growth of skilled management is destined to con- 
tinue in the future, and that “ opportunities for 
the hard-working, alert and adventurous youth of 
the country exist nowadays more profusely than 
ever.” It is of the utmost importance for the 
national welfare that the hard-working and adven- 
turous youth shall not be driven, by a mistaken 
industrial policy, to look elsewhere for outlets for 
his energies. 

As has been said above, one third of the pre-war 
total of employees in manufacturing industry was 
engaged in businesses having fewer than 100 persons 
each on the pay roll; but a study of the firms, 
rather than the total of employees, demonstrates 
the even more striking fact that nine-tenths of the 


separate undertakings concerned in productive | 


industry before this war employed fewer than 50 
persons each, showing that the small owner is still 
a major force in British industry. A large propor- 
tion of these small owners must consist of men who 
have raised themselves to such positions by their 
own efforts; no Census of Production can be 
expected to provide statistical proof of this assump- 
tion, but general observation leaves no doubt of 
its truth. Such men, as the report truly declares, 
are the backbone of the country; “it would be a 
nationa! disaster if State policy were to drive such 
men out of business, and to close this traditional and 
universal opening for all who possess the initiative 
to set up on their own account.”” War conditions 
have imposed that policy on, the country to a certain 
extent ; but war conditions impose also standards 
of productive efficiency which are liable to be mis- 
leading if applied too hastily to the circumstances 
and requirements of peace. That the processes of 
industrial development which have characterised 
this country deserve favourable regard is best 
attested, perhaps, by the fact that the population 
has expanded nearly sixfold in the past 150 years 
and that “real wages ”—that is to say, purchasing 
power—have doubled in the last three generations. 
If this tendency can be fostered and encouraged, the 
country can face the future with confidence. 








IRRIGATION RESEARCH IN 
INDIA. 


THE Annual Report (Technical), for 1942, of the 
Central Board of Irrigation, India, consists, as in 
the case of previous issues in this interesting series, 
of summarised reports of the five Indian hydro- 
dynamic research stations, followed by a series of 
papers on subjects specified in a general programme, 
interspersed with discussions by the Research Com- 
mittee. It covers the work done at the Committee's 
12th Annual Meeting in July, 1942; the 13th 
Meeting of the Central Board in November, 1942; 
and an informal meeting of the Research Com- 
mittee in March, 1942. There is a new section 
on “ Run-off,” and the subject of “Soil Mechanics” 
has been given considerable attention. The most 
outstanding items are a paper by Mr. C. C. Inglis 
on “ Hydrodynamic Models as an Aid to ineer- 
ing Skill” ; a review by the secretary (Mr. A. R. 
Thomas), on “ The Mechanics of Flow in Erodible 
Channels”; a paper by Rao Bahadur Ayyar on 
“The Measurement of Disc in Streams and 
Canals in the Madras Presidency”; and sundry 
reports on models. 

There are also numerous articles and notes dealing 
with Gerald Lacey’s regime theory. Rather curi- 
ously, there is, so far as we are aware, no reference 
to any formal study of this problem by means of 
models. It is true that the model of a great length 
of a river presents difficulties, both as to design 
and cost, but it would seem possible to establish 
or modify his remarkable generalisations by such 
means. Physical geographers and archeologists 
might well learn something from his theory, to say 
nothing of its immense value to the practising river 
engineer. Arrian’s Anabasis of Alexander the Great 
has been studied by many in relation to the rivers 
of the Punjab; is it beyond the powers of “ pre- 
diction ’’ to say just where the various rivers were 


in the Fourth Century B.c. t f ls 
gin—meeny of whiten hed visen fiom: the teak in| in the Fourth Century B.c. by means of models and 


Lacey’s theories ? 

The sampling of silt and bed loads is dealt with 
in another group of papers, but no final conclusion 
is reached. Bed load is a very ancient subject of 
discussion. The solid contents of a river often fall 
broadly into two categories, namely, “ fines,” which 
are fairly uniformly distributed because only slight 
turbulence is required to keep them suspended ; 
and “coarse,” which travels in sand waves and 
rapidly settling clouds in which the phenomenon 
of “saltation’’ occurs. Bagnold has shown how 
different the behaviour of sand im air is from that 
in water, but there is still scope for developing ideas 
as to the marginal region in which the two are 
similar. The subject of meandering is touched on 
rather lightly and evidently difficulty is being en- 
countered in reducing it to any simple general rules. 

If this earnest band of Indian and British engi- 
neers can spare the time or secure collaborators, 
the Central Irrigation Board might well devote a 
little attention to the history of Indian river engi- 
neering. The story of indigenous irrigation schemes, 
the development (from Greek, Persian or Muslim 
prototypes) of water-wheel and pulley hoists and 
other mechanical devices, and the migrations of the 
great rivers as recorded in Indian annals, would 
all be of considerable interest and might, in some 
instances, be of practical value. “‘ River Behaviour, 
Training and Control ” (which includes meandering) 
was the, subject of one group of discussions. Mr. 
Inglis describes some experiments on meandering 
and says that it was found that a meander started 
after scour upstream had progressed down until 
the charge was too great to be carried with the 
slope available, so that it was deposited at one hank. 
The cycle of repetition of meanders was 37 years 
in the Indus and 80 years in the Ganges. 

To engineers outside of India models are probably 
the most interesting subjects in this report, since 
there is a growing practice of relying upon the 
indications of such models rather than upon the 
“ intuitional ” guessing which has been habitual in 
past practice. So much work has been done in 
India in the comparison of models and their proto- 
types that a mass of data is available, the only 
difficulty being that no model can be correctly 
“similar” to the prototype in respect of all the 











hydraulic phenomena; the design of a model 
always includes a compromise in respect of certain 
features, especially siltation and erosion conditions. 
It is clear that, as far as currents are concerned, 
very good agreement can be obtained; but the 
Committee emphasise that ‘‘it is necessary to 
focus attention on the depth of scour and shoal 
formation, which need special study.” 

As Mr. Inglis says, ‘There is a marked tendency 
for engineers either to hold that models give highly 
reliable results, or that they are untrustworthy and 
must be viewed with grave suspicion. The main 
reason for this confusion is due to hydrodynamic 
models being of several markedly different types, 
some giving highly accurate results, while others 
produce results which diverge widely from what 
occurs in the prototypes: so that river conditions 
must first be translated to model equivalents and 
model results be translated back to river equi- 
valents.” He proceeds to divide models into four 
types, namely, geometrically similar models, giving 
geometrically similar results (such as sluices) ; geo- 
metrically similar models, not giving geometrically 
similar results (including weirs, and submersible 
bridges); models with mobile bed, in which “flow 
pattern" is the dominant factor (for example, bridge 
piers in erodible sand); and vertically-exaggerated 
models of rivers (rigid, semi-rigid or mobile). 

The last class is the most important from the 
point of view of difficulty of interpretation. Vertical 
exaggeration is often inevitable in order to preserve 
turbulence in the model or even to make the water 
levels measurable and, even with such exaggeration, 
the currents in the model may be so much weaker 
than in the prototype that scour conditions are 
different. The speeds of silt descent have to be 
increased in the model on account of the increased 
slope and decreased times, and the paramount 
problem of grain sizes and density have to be settled 
rather arbitrarily. Correct interpretation involves 
a very thorough knowledge of the laws of “ simi- 
larity,” which are very consistent as far as currents 
are concerned but are very intricate for silt move- 
ment and precipitation, and for erosion. Com- 
promises between Froude’s criterion and that of 
Reynolds (which involves viscosity) have to be 
made, and the exaggerated slopes raise many 
difficult problems. The larger the stretch of river 
or estuary that the model represents, the more 
difficult does the problem become ; and, in certain 
cases, the experimenter must satisfy himself with 
reproducing currents only and deduce from large- 
scale experience what will happen in the prototype. 
Unsatisfactory as this may be, it is better than 
the older practice of deducing from mechanical 
principles and generalised experience both the 
currents and their results. As Fenwick has pointed 
out, there is a marginal condition between two 
critical states in many of these problems. Sand 
movement is not appreciable until a certain bed 
velocity has been developed but if, thereafter, the 
velocity decreases, the movement may continue 
below that critical velocity until another lower 
critical velocity has been reached. This is doubtless 
because the force required to detach particle from 
particle is far greater than that required to keep 
in suspension particles already separated. 

The studies in Soil Mechanics are largely con- 
fined to the subject of bank slides. Dr. Vaidhia- 
nathan states that examination of certain instances 
“ had shown that the surfaces of sliding of rupture 
in the case of banks of drains or canals in high 
water-table areas are not circular.”” Taylor has 
discussed this matter in his general paper and dealt 
with “ draw-down,” and Terzaghi’s studies of the 
question are pertinent. Whether the rupture 
surface is circular, spiral, lemniscate, parabolic, etc., 
in an ideal homogeneous material is not yet known, 
but it does appear to be true that the numerical 
results obtained with a postulated circular surface 
are sufficiently accurate to be used as a basis for 
design in materials which are to some extent 
heterogeneous. There is little doubt that, in real 
materials, shear may occur anywhere between fairly 
well-defined limits and the rupture plane may lie 
anywhere in a rather broad band. The case of 
pressures in earth masses is comparable. Despite 
its inevitable lack of finality, this report is worthy 
of close study by all river engineers. 
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NOTES. 


THe New Year Honours List. 


THE important part played by engineers and 
scientists in the prosecution of the war is reflected 
in the comparatively large number of awards to 
technical men contained in the first and second 
sections of the New Year Honours List, published 
on January | and 4, respectively. We offer our 
congratulations to all these gentlemen. Knight- 
hoods have been conferred upon Mr. G. E. Bailey, 
C.B.E., M.Sec., M.I.Mech.E., M.I.E.E., works direc- 
tor, Metropolitan-Vickers Electrical Company, Limi- 
ted; Mr. C. J. Bartlett, M.I.A.E., managing director, 
Vauxhall Motors, Limited; Captain Geoffrey ‘de 
Havilland, C.B.E., A.F.C., F.R.Ae.S., director, De 
Havilland Aircraft Company, Limited; Dr. J. J. 
Fox, C.B., O.B.E., F.1.C., Government Chemist ; 
Mr. W. T. Halcrow, M.Inst.C.E., M.I.Mech.E., en- 
gineering consultant, War Office ; Dr. T. R. Merton, 
M.A., F.R.S., Scientific Adviser, Ministry of Produc- 
tion; Mr. J. G. Nicholson, deputy chairman, 
Imperial Chemical Industries, Limited; Mr. W. 
Paterson, M.I.Mech.E., chairman, Paterson Engin- 
eering Company, Limited; Dr. A. H. Railing, 
M.I.E.E., chairman and general manager, General 
Electric Company, Limited; Mr. F. C. Stewart, 
chairman, Thermotank, Limited; and Mr. C. 8. 
Swan, M.I.N.A., chairman, Swan, Hunter, and 
Wigham Richardson, Limited. Mr. C. J. Radcliffe, 
K.C., Director General, Ministry of Information, has 
been created a K.B.E. The distinction of Com- 
panion of the Order of the Bath has been conferred 
upon Mr. C. S. Lillicrap, M.B.E., R.C.N.C., M.L.N.A., 
and upon Major-General E. B. Rowcroft, late 
R.A.S.C., and now in command of the R.E.M.E.; 
and that of Commander of the Order of the British 
Empire on Mr. W. F. Bishop, director, W. T. Hen- 
ley’s Telegraph Works Company, Limited; Mr. 
W. T. Butterwick, M.I.N.A., Deputy Director, Mer- 
chant Shipbuilding, Admiralty ; Mr. W. W. Hackett, 
managing director, Accles and Pollock, Limited ; 
Mr. N. E. Rowe, Director, Technical Development, 
Ministry of Aircraft Production ; Mr. H. C. White- 
head, M.Inst.C.E., chief engineer, Birmingham, 
Tame and Rea District Drainage Board; and Mr. 
H. M. Woodhams, director and general manager, 
Sir W. G. Armstrong Whitworth Aircraft, Limited ; 
Mr. W. G. Dench, chief engineer and secretary, 
P.W.D., Irrigation Branch, Punjab; and Mr. A. 
MacL. Robertson, chief mechanical engineer, Bengal 
Nagpur Railway, are appointed Companions of the 
Order of the Indian Empire; and Mr. H. T. M. 
Angwin, B.E., M.Inst.C.E., Engineer-in-Chief, En- 
gineering and Water Supply Department, Adelaide, 
S. Australia, a Companion of the Order of St. Michael 
and St. George. The distinction of O.B.E. has been 
conferred upon Mr. J. Anderson, M.I.N.A., acting 
Chief Technical Officer, Admiralty Anti-Submarine 
Experimental Establishment; Mr. D. Bellamy, 
general manager, Hull Corporation Electricity De- 
partment ; Mr. H. R. Humphreys, M.I.N.A., direc- 
tor, and lately repair manager, Cammell Laird 
and Company, Limited; Mr. E. L. Kelting, 
A.M.Inst.C.E., chief engineer, Somerset Rivers 
Catchment Board ; Dr. J. G. King, A.R.T.C., F.L.C., 
Director, Gas Research Board; Mr. E. J. Lowe, 
local director and works manager, Thos. Firth and 
John Brown, Limited; Mr. W. L. Nelson, 
M.I.Mar.E., chief superintendent, Eagle Oil and 
Shipping Company, Limited; Mr. L. H. Ripley, 
Principal Surveyor for Steel, Lloyd’s Register of 
Shipping, and Mr. D. H. Thomson, M.A., M.Inst.C.E., 
M.I.Mech.E., engineer to the Portsmouth Water 
Company. Among the new recipients of the M.B.E. 
are Mr. H. S. Glass, chief engineering draughtsman, 
W. H. Allen, Sons and Company, Limited; Mr. 
H. H. Holloway, chief engineer, Birmingham Car- 
riage and Wagon Company, Limited ; Mr. W. Hoy, 
manager, North Eastern Marine Engineering Com- 
pany (1938), Limited ; Mr. J. B. Kerr, chief draughts- 
man, Wallsend Slipway and Engineering Company, 
Limited ; Mr. J. B. Mackie, outside manager, J. G. 
Kincaid and Company, Limited; Mr. D. McNicoll, 
works manager, British Timken, Limited ; Dr. H. E. 
Merritt, M.I.Mech.E., M.I.A.E., technical manager, 
David Brown Tractors, Limited ; Mr. W. F. Patti- 
son, A.M.I.Mech.E., assistant engineer, Great Ouse 


Catchment Board; Mr. T. R. Porter, production 
engineer, Metropolitan-Vickers Electrical Company, 
Limited ; Mr. J. H. Proud, general manager, Burnt- 
island Shipbuilding Company, Limited ; Mr. W. A. 
Robertson, ship repair manager, D. and W. Hender- 
son, Limited; Mr. I. 8. Sinclair, assistant works 
manager, Alfred Herbert, Limited; and Mr. J. 
Strachan, production manager, Consolidated Pneu- 
matic Tool Company, Limited. 
ENGINEERING CENTENARIES IN 1944. 

This year’s centenaries of engineers and others 
who have aided in the progress of the various depart- 
ments of mechanical science recall many notable 
achievements. May 24, according to Silvanus 
Thompson, will be the 400th anniversary of the birth 
of the famous electrician William Gilbert, an event 
which will bring to mind the celebration by the 
Institution of Electrical Engineers, in 1903, of the 
tercentenary of his death. A century after Gilbert’s 
birth, the clever Belgian mechanician, Swalm Renkin, 
was born at Liége. When about 30 years of age, he 
went to France, where he constructed for Louis XIV 
the famous Machine of Marly, the most extraordin- 
ary pumping plant ever built. It had 14 water 
wheels and 253 pumps, raising water for the foun- 
tains of Versailles. The year 1744 saw the death 
of the amateur instrument maker, John Hadley, 
F.R.S., known for his invention of the sextant ; the 
birth of the French mechanician, Etienne Lenoir, 
who supplied many of the finest telescopes found in 
France ; and also the birth of the Irish landlord, 
Richard Lovell Edgeworth, whose ingenuity found 
an outlet in devising such things as dynamometers, 
track-laying carriages, velocipedes, and semaphores. 
The successors of these inventors and instrument 
makers include the English mechanic, Joseph Cle- 
ment (1779-1844), who assisted Babbage in the con- 
struction of his calculating machines, and Sir 
Howard Grubb (1844-1931), whose telescopes were 
found all over the world, from Vienna to Melbourne 
and Cordoba. The year 1844 saw the birth in South 
Africa of James Henry Greathead (d. 1896), the 
great exponent of the art of tunnelling by means of 
a shield; of Alfred Noble (d. 1914), the distin- 
guished American civil engineer who helped to solve 
many of the problems in the construction of the 
Panama Canal; of Joseph Emerson Dowson (d. 
1940), the pioneer in the use of producer gas in 
engines ; of Sir Alfred Seale Haslam (d. 1927), whose 
name is indelibly associated with the refrigeration 
industry ; and of William Antony Traill (d. 1933), 
a pioneer of electric traction. Other well-known 
men born in 1844 were William Henry Allen 
(d. 1926), the founder of the world-famous firm 
which bears his name, and a model employer ; Sir 
Hugh Bell (d. 1931) and Edward Pritchard Martin 
(d. 1910), whose services to metallurgy were recog- 
nised by their election to the presidency of the Iron 
and Steel Institute. Of the many men of science whose 
bicentenaries and centenaries occur this year the 
outstanding name is that of John Dalton (1755-1844) 
whose enunciation of the atomic theory marks an 
epoch in the history of chemistry. Dalton 
much of his life within the walls of the Manchester 
Literary and Philosophical Society and there a great 
deal of his apparatus was preserved. Unfortunately, 
this and other relics of Dalton were lost when, on 
December 24, 1940, the premises of the Society were 
destroyed as the result of an air raid. 


Tue British Ramways. 


On January 1, the four main-line British railways 
attained the 2Ilst anniversary of their formation 
under the grouping provisions of the Railways Act 
of 1921. During the last war, as in the present one, 
the railways operated under Government control, 
with the incidental result that many restrictions and 
practical hindrances to unified working, relics of past 
competition and even conflict, were necessarily 
abolished. Their reinstatement would have been 
anachronistic in the extreme, and,there were other 
practical considerations as well wiaigendered some 
form of amalgamation inevitable. scheme was 
prepared by the late Sir Eric Geddes, and this 
formed the basis of the Act, which received the 
Royal Assent on August 19, 1921, and became effec- 
tive on January 1, 1923. Public opinion has had 
reason to regard the consequent grouping as a sound 








administrative development. By the terms of the 








Act, all the British railway systems were allocated 
to one or another of the four main-line companies : 
the Great Western Railway (the only one to retain 
the old title of the principal constituent company), 
the London Midland and Scottish Railway, the 
London and North Eastern Railway, and the South- 
ern Railway. It would appear that the nation 
has Sir Eric Geddes to thank for much of the effici- 
ency with which the railways have carried out the 
great tasks imposed upon them in the past four 
years, some indication of which is given in the 
pamphlet, British Railways in Peace and War, which 
the British Railways Press Office has published to 
mark the anniversary. 


THE EpvUcATION AND TRAINING OF YOUNG 
FouNDRYMEN. 


The Institute of British Foundrymen has issued 
a pamphlet (Special Report No. 4—The Education 
and the Workshop Training of Young Foundrymen. 
Price 2s. 6d. to non-members) containing the results 
of an investigation carried out by the Education 
Committee of the Institute and the recommendations 
arising from them. For some years, it is stated, 
members of the Institute have been concerned by 
the acute shortage of apprentices and learners in 
the foundry industry and by the high rate of 
wastage among the younger employees. The short - 
age is mainly due, it is suggested, “either to 
economic causes or to fundamental errors in the 
educational system.” Being debarred by the 
Institute’s Royal Charter from discussing the 
economic causes, the committee confine their atten- 
tion to the educational aspects, especially in the 
light of the White Paper on Educational Recon- 
struction and the Government’s Education Bill. 
Generally, the Council of the Institute have welcomed 
the proposals set out in the White Paper. After 
discussing their effect on the normal intake of 
apprentices, the report suggests the desirability of 
establishing a National Certificate in Metallurgy, 
and states that the Institute would be prepared to 
co-operate with other metallurgical institutions in 
bringing this about. Reference is made to the 
British Foundry School, which was opened in 1935 
as a “‘ staff college ’ for the industry and functioned 
until the outbreak of the war; and to the degree 
course in founding, established in 1936 at the 
University of Sheffield, largely at the instigation of 
the Institute and so far the only one of its type in 
the country. At present there is no scheme to 
facilitate post-graduate study in founding, though 
the Worshipful Company of Founders did institute 
two Fellowships of 2501. a year, renewable for a 
second year, and one appointment was made to a 
diploma student of the British Foundry School ; 
owing to the war, however, this scheme lapsed. 
The report recommends, among other proposals, 
that there should be, in each area where the foundry 
industry is strongly represented, at least one fully- 
equipped technical school with a definite foundry 
bias; that, in less predominantly “ foundry ” 
areas, training in engineering workshop practice 
should include some practical foundry instruction ; 
and that young foundrymen who are former Modern- 
school boys should follow a curriculum leading 
normally to either the City and Guilds intermediate 
examination in foundry practice or to the correspond- 
ing examination in patternmaking. It is suggested 
that the City and Guilds Institute Advisory Com- 
mittee on Foundry Practice and Science should be 
asked to arrange for a final examination in these 
studies. Boys from technical schools, or who have 
shown outstanding ability at a Modern school, 
should take a course leading to a National Certificate 
in Metallurgy, or one in Mechanical Engineering 
with an endorsement in respect of foundry subjects. 
On completion of these courses, outstanding ap- 
prentices should be sent to the British Foundry 
School. Foundry employers, technical and trade 
associations, etc., should take steps to ensure that 
economic conditions in the industry are such as to 
attract a sufficient number of university-trained 
men into it. The foregoing recommendations, with 
certain others, are contained in Part I of the report ; 
Part II deals with works training and urges that 
there should be a definite system of training which 
will ensure that the apprentice’s time is not wasted 








in merely labouring tasks of no educative value. 
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THE ENGINEERING 
OUTLOOK. 


I.—RetTrROsPECT AND PROSPECT. 


Waite 1940 and 1941 may be regarded as the 
years of improvisation in the engineering industry— 
in which, for example, the A22 tank was taken direct 
from the drawing board into mass production—and 
1942 may be called the year of expansion in which 
“the trickle of arms production became a flood,” 
1943, in retrospect, would seem to have been the 
year of achievement. Production has increased 
more slowly, though still not yet at its peak, and the 
main concerns of the industry have been the com- 
paratively minor readjustments necessitated by the 
change-over of production from outmoded to modern 
weapons, and from weapons of defence to those of 
attack, combined with the maximum possible utilisa- 
tion of manpower and, particularly, woman power. 
In previous articles in this series it has been shown 
how, often in response to pressure in the House of 
Commons and elsewhere, the Government gradually 
established and developed a central production 
authority capable of co-ordinating production be- 
tween individual regions, factories and workshops 
in Great Britain and of taking an equal part, in 
conjunction with the War Production Board of the 
United States, in planning the production policy of 
the United Nations. During 1943 much of this 
work has come to fruition, and its success, at least in 
popular estimation, can be gauged by the fact that 
criticism, while still heated on certain minor matters 
such as the conscription of women up to the age of 
50, has been greatly reduced on major questions of 
production policy, both as regards organisation and 
technical development. Both within the industry 
and with the public as a whole, the Government has 
probably enjoyed a higher degree of confidence 
regarding the production of armaments and other 
supplies than at any previous time during the war. 

The past year has also been characterised by a 
gradually increasing volume of planning and dis- 
cussion on post-war matters, coupled with consider- 
able criticism of the Government for their slowness 
in revealing the broad outline of post-war policy. 
Whatever habitual pessimists may have thought 
previously, military developments during the past 
year, including the victory over the U-boats, the 
successful landings in Sicily and in Italy, and the 
progress of the Russian armies, persuaded the 
majority of the public that the end of the war might 
come considerably sooner than had been expected. 
At the close of the year there were probably very 
few industrial companies who were not giving some 
consideration to post-war policy and to the problems 
which will be encountered in changing over from 
war to peace-time production. The Minister of 
Labour, however, has repeatedly refused to allow 
any staff to be used for this purpose and on one 
occasion hinted that deep questions (by which he is 
believed to have meant relations with the United 
States) were involved in this decision. In practice, 
therefore, little more than thinking has been done, 
though this has been fairly widespread. 

Production plans for 1943 were outlined on 
January 20, 1943, in the House of Commons inan im- 
portant statement by the Rt. Hon. Oliver Lyttelton, 
Minister of Production. Mr. Lyttelton said that 
1943 would be a peak year in war production and 
that the total labour force employed in the muni- 
tions industries in this country would considerably 
exceed the number employed in 1942. A further 
concentration of labour in the essential industries, 
and the more complete mobilisation of women, were 
also foreshadowed. The keynote of the statement, 
however, was “planned production” along the 
lines demanded by strategy. The plans demanded 
that increased emphasis should be placed on the 
manufacture of ships, of aircraft, of anti-submarine 

devices, and of certain specialised types of army 
equipment. In other cases, where the production 
and the accumulated stocks were very great 
reductions in output programmes could be afforded 
and, in fact, were necessary, since only in this way 
could the requisite increase in the output of weapons 
of all classes be achieved. These changes would 
inevitably result in the temporary dislocation of 
production, in inconvenience to personnel, and, in 


certain cases, to their transference to other districts. 
Mr. Lyttelton emphasised, however, that the number 
of people affected by these changes would be small 
by comparison with the total number employed. 
Later in the year, further changes in production 
programmes were necessitated by the course of the 
war; for example, the reduction of output of 
equipment designed primarily for desert warfare. 
Although in certain fields this change-over involved 
quite a substantial reduction of output, the Ministry 
of Production gave further assurance during April 
that the object of all changes was to increase pro- 
duction as a whole. He stated that the whole 
question of the effect on industry of programme 
changes had been discussed with the National Pro- 
duction Advisory Council. 

Continuing the policy of war-time secrecy, com- 
paratively few statistics regarding the output of 
engineering products were released during the year. 
In an address to the Institution of Chemical Engi- 
neers on April 2, Mr. Lyttelton said that, at that 
time, about one third of production comprised 
weapons which did not exist when war broke out, 
except in the minds of their inventors. In the last 


produced for the. Ministry of Supply had been 
double the average rate of 1941, while the structure 
weight of aircraft produced showed an increase of 
75 per cent. over the same period. Later, on 
July 23, the Minister announced that the output of 
munitions for the first quarter of 1943 was 40 per 
cent. greater than in the first quarter of 1942. He 
envisaged that, in 1943, the output of radio equip- 
ment would be 50 per cent. above the 1942 level. 
On July 29, in answer to a Parliamentary question, 
Mr. Lyttelton said that the output of munitions in 
the first six months of 1940, 1941, 1942 and 1943, 
respectively, was approximately in the following 
proportions :—1940, 100; 1941, 150; 1942, 230; 
and 1943, 300. Mr. Lyttelton also estimated that 
the total production of munitions by the United 
Nations in the second quarter of 1942 had been 
more than twice, and in the second quarter of 1943 
more than three times, that of the combined Axis 
countries, and that, in the second quarter of 1944, 
it would be more than four times as great as Axis 
production in July, 1943. Of the output of the 
United Nations in July, 1943, the British Empire 
contributed about 22 per cent., the share of the 
British Isles being 17 per cent., and that of the rest 
of the Commonwealth and Empire about 5 per cent. 
At the end of August, Mr. Lyttelton reviewed the 
programme changes which had taken place and 
claimed that these had gone very smoothly. The 
total number of workpeople released from their 
former occupations had been 75,000, and only 
1,500, most of whom were immobile, were unem- 
ployed for more than a month. The largest releases 
of labour had been in the congested labour regions 
of the North-West, the Midlands and London. 
Notwithstanding these changes, the production 
indices given above show that the total output of 
munitions in the first half of 1943 was 30 per cent. 
above the corresponding period of 1942. The 
structure weight of aircraft produced had increased 
by 44 per cent. between the second quarter of 1942 
and the corresponding period of 1943. 
Mr. Lyttelton outlined the production policy of 
the Government as follows:—({1) to continue to 
arrange contractions in the Ministry of Supply 
programme so far as possible in localities where the 
labour released could be utilised to meet the require- 
ments of the Ministry of Aircraft Production ; 
(2) wherever practicable, to allocate M.A.P. work 
to Ministry of Supply firms whose output for the 
Ministry of Supply was being reduced, thus retaining 
the advantage of the going concern; (3) where 
this was not possible, to transfer the released per- 
sonnel to other factories, but, in doing so, to try 
to transfer them in groups or teams wherever the 
character of the demand for their services and the 
nature of the work made it practicable to do so. 
Some additional information regarding production 
policy was given in the middle of September by 
Mr. Duncan Sandys, Joint Parliamentary Secretary 
to the Ministry of Supply, who stated that the task 
of supplying the Army with staple weapons, such 
as guns and ammunition, was far advanced. In 








quarter of 1942, the rate of output of warlike stores | 


manufacture of invasion craft, bridging materials, 
cranes, locomotives, transport vehicles, and the 
many other types of equipment needed for the rapid 
transportation of armies by land, sea and air, and 
in particular for large scale amphibious operations. 

During a visit to Northern Ireland on Novem- 
ber 20, Mr. Lyttelton said that munitions production 
was then at the highest level ever attained ; it was 
50 per cent. greater than in the first quarter of 1942. 
There had thus been an increase during 1943 equi- 
valent to about 10 per cent. on the output in the 
first quarter of 1942, indicating a considerable 
flattening of the production curve in 1943. During 
October, 1943, twice as many heavy bombers were 
made as during December, 1942; while, during 
1943, 170 major naval vessels, from battleships to 
corvettes, would be completed. In the course of 
the Teheran conference, Marshal Stalin is said to 
have given the monthly aircraft production of the 
United Nations as follows :—Ruasia, 3,000; the 
United Kingdom, 3,500; and the United States, 
10,000. Earlier inthe year, it had been stated that 
the British output of aircraft was more than equal to 
the output of Germany and German-occupied 
territory. These figures, scanty as they are, reveal 
that war production in Great Britain, already very 
substantial by the end of 1942, has grown con- 
siderably during 1943. The means by which this 
increase has been achieved include an improved 
regional organisation under a central production 
authority, the increased concentration of labour 
into the essential industries, the more complete 
mobilisation of women, the closer co-operation 
between employees and managements through the 
Joint Production Committees, and the greater use 
of scientific and technical talent. 

The gradual devolution of authority, regarding 
certain production matters, on to a regional basis 
is a subject of considerable interest. Most of the 
principal developments have been discussed as they 
occurred in this series in previous years, but it is 
of interest to recapitulate the principal develop- 
ments, now that the process can be viewed as a 
whole. Regional organisation was first adopted 
before the war in connection with civil defence, 
when commissioners were appointed to co-ordinate 
the civil defence services in twelve regions (later 
reduced to eleven). These regions were adopted as 
the basis of the regional production organisation, 
and the first Regional Boards were set up by the 
Ministry of Supply in January, 1940, primarily to 
administer the many Government controls then 
being instituted. In May of the same year, control 
of the Boards was transferred to the Ministry of 
Labour; but control was returned to the Ministry 
of Supply, for a short time, before being taken over 
by the Industrial Capacity Committee, a sub-com- 
mittee of the War Cabinet Production Executive 
(or Production Council). In July, 1941, in response 
to widespread criticism, control of the Boards was 
assumed directly by the Production Executive. At 
this time, the Boards comprised three employers, 
three labour nominees, and local representatives of 
the Supply Ministries and the Ministries of Works 
and of Labour, and of a number of other organisa- 
tions, such as the Machine Tool Control. They 
were under the chairmanship of one of the industrial 
representatives. The Boards had an imposing list 








of functions, including the spreading of orders 








future, increased emphasis would be placed on the 





between firms in their particular regions, and the 
securing of co-ordination between the Supply 
Ministries. These objects, however, were to be 
achieved by consultation, since in practice Boards 
had advisory powers only, except where authority 
had been delegated to them in particular cases. 
The lack of an effective regional organisation in 
1941 was widely criticised, but it was felt that such 
an organisation could not be fully effective unless 
there were some central production authority vested 
with full responsibility and with the power to dele- 
gate its powers to the Boards. When Lord Beaver- 
brook was made first Minister of Production in 
February, 1942, one of his first actions was to 
appoint a committee, under the chairmanship of Sir 
Walter Citrine, “to examine the present constitu- 
tion and functions of the Production Executive's 
Regional Boards and of the Joint Centra] Advisory 
Committee to the Production Executive and to 
make recommendations as to any changes in these 
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matters that may appear necessary or desirable.” 
The main recommendations of the Citrine Committee 
were Officially accepted by Mr. Oliver Lyttelton 
on May 19, 1942. The function of the Boards was 
defined as being “ to assist the Minister of Produc- 
tion and the Supply Ministries to make, in a co- 
ordinated manner, the fullest and most efficient use 
of the actual or potential productive resources and 
manufacturing capacity of the Regions for the 
purpose of carrying out production programmes, 
whether approved or in contemplation.” It was 
recommended that, in order to assist the Regional 
Boards, district offices should be set up to act for 
the Regional Officer in the various districts com- 
prising each region. 

For a number of reasons, the setting up of reor- 
ganised Regional Boards was delayed and their 
inauguration did not officially take place until 
December 10, 1942. Each of the 11 Regional Boards 
is housed in a Regional Capacity Office, and, in 
addition, there are 55 District Capacity Offices. The 
main work of these offices is to achieve a better dis- 
tribution of “load” in their districts and regions, 
and thi8 is accomplished through a complicated 
card-index system. Mr. Garro-Jones, Parliamentary 
Secretary to the Minister of Production, said, during 
the inauguration ceremony, that the introduction of 
such Boards two years previously would have been 
of incalculable value to the war effort. 

Following the recommendations of the Citrine 
Committee, each Regional Board is now under the 
chairmanship of a Regional Controller of Production, 
appointed by the Minister of Production. The 
remainder of the Board is as outlined above, except 
that one of the three employers and one of the three 
labour nominees act as vice-chairmen. Each Re- 
gional Board has an executive committee, consisting 
of the chairman and the two vice-chairmen and repre- 
sentatives of the Supply Ministries and the Ministry 
of Labour. Access from the Regional Boards to the 
Ministry may be direct, or via either the Central 
Co-ordinating Committee or the National Production 
Advisory Council. Liaison between the Regional 
Executive Committee and individual factories is 
maintained through the District Production Com- 
mittees, of which there is one for each District 
Capacity Office. Membership of the District Produc- 
tion Committee consists of the manager of the 
District Capacity Office, who is appointed by the 
Minister (but is responsible to the Regional Board), 
and of employer and employee representatives of 
local firms, who are also appointed by the Minister. 

The above outline traces very briefly the develop- 
ment of the regional organisation up to the close of 
1942. The fact that there were no important 
developments to record in 1943, and that criticism 
of the regional organisation, which in previous years 
had been very considerable, had practically dis- 
appeared, may be taken to indicate that the form of 
organisation set up at the end of 1942 was adequate 
for the satisfactory achievement of the objects for 
which the regional organisation was originally 
adopted. Criticisms of the regional boards voiced 
during the early stages were mainly concerned with 
the continued existence of independent regional 
organisations such as those of the Machine Tool 
Control, the Admiralty and the Ministry of Labour, 
and the impossibility of securing co-ordination 
between them. Moreover, it was pointed out that 
the Ministry of Labour continued to have joint 
powers with the Ministry of Production over the 
allocation of labour, and that this lack of centralisa- 
tion of authority might result in inefficiency. 

In January, 1943, two advisers on production were 
appointed: Sir Charles Craven to be industrial 
adviser to the Minister of Production, and Sir Percy 
Mills to be chief adviser on production progress. 
Sir Charles Craven presides at meetings of the chief 

executives of the supply departments, and also acts 
as chairman to the Munitions Management and 
Labour Efficiency Committees. The appointments 
were designed mainly to secure closer interdepart- 
mental co-ordination. At the end of May, it was 
announced that Sir Walter Layton, at his own 
request, had retired from the positions of Chief 
Adviser on Programmes and Planning to the Minis- 
try of Production and of head of the Joint War 
Production Staff. He was succeeded by Sir Robert 


Combined Production and Resources Board in Wash- 
ington since July, 1942. At the same time, Sir 
Robert became the Chief Executive of the Ministry 
of Production. Mr. J. H. E. Woods, of H.M. 
Treasury, was appointed as Permanent Secretary to 
the Ministry of Production in place of Sir Henry Self, 
who succeeded Sir Robert Sinclair iri Washington. 
In June, 1943, the appointment was announced of 
Mr. Hugh Weeks as Chief Planner of Production. 
Under Sir Robert Sinclair, with whom he was asso- 
ciated in the early days of the Combined Production 
and Resources Board, he controls the Programmes 
and Planning Division of the Ministry of Production. 

The year 1943 has also been important in the 
history of collaboration between management and 
labour. Joint production committees had been 
started in many works and factories during 1942 as 
a result of the agreement concluded in April of that 
year between the Engineering Employers’ National 
Federation and the trades unions. In the middle of 
January, 1943, a pamphlet issued by the Trades 
Union Congress disclosed that, in the engineering 
industry alone, there were already more than 2,000 
joint production committees in large engineering 
works, representing in the aggregate nearly 2,000,000 
hands. Among the smaller firms, employing less 
than 150 persons each, over 600 joint production 
committees had been formed. These figures were 
confirmed by the Minister of Production on February 
17, when he said that 2,096 factories, each having 
150 or more employees, had set up joint production 
committees, and that these had, ‘“‘ on the whole, been 
a success.”” There seems little doubt that the number 
of joint production committees has increased still 
further during 1943. 

In January, the Minister of Aircraft Production, 
Sir Stafford Cripps, in an address to aircraft workers, 
spoke of the formation of joint production com- 
mittees as “‘ the beginning of democracy in indus- 
try.” He considered that, if both management and 
employees contributed to suggestions and discus- 
sions, a really useful democratic instrument would 
have been created, and the benefit would be felt 
after, as well as during, the war. In April, 1943, the 
third Production Report of the Amalgamated En- 
gineering Union gave some valuable information 
regarding the working of joint production commit- 
tees, as seen from the point of view of labour, during 
the six months following the signing of the agreement 
(April to September, 1942). The report was based 
on returns sent in from 1,000 establishments, employ- 
ing 1,268,000 workpeople, and gave statistical or 
descriptive information regarding the importance of 
a large number of items connected with production. 
Of the 1,000 establishments, 550 had joint produc- 
tion committees, and these establishments showed 
an average increase in production of 55 per cent., 
compared with an average increase of only 42 per 
cent. for establishments without committees. The 
report stated that, while the whole of this difference 
could not be attributed to the work of the production 
committees, there was no doubt that they had had a 
beneficial effect. The conclusion of the A.E.U. 
report, that “the committees have fully justified 
their existence and have proved themselves a factor 
of almost incalculable value in the war effort,”’ is 
probably no exaggeration. 

An analysis of the reasons for increased produc- 
tion, in the case of those establishments which had 
set up committees, showed that the most important 
were better co-operation between labour and 
management, the adoption of employees’ sugges- 
tions, and improved timekeeping and less avoidable 
absenteeism. The A.E.U. report also gave statistics 
regarding the subjects discussed by the joint pro- 
duction committees from whom returns had been 
received. Commenting on the fact that only 88 per 
cent. of the committees discussed production 
matters, the report put forward the view that some 
committees existed primarily to defeat the workers : 
“Such committees fill in the time in various ways 
in which censorious speeches by the management 
representatives figure very prominently.” Some 
60 per cent. of the committees discussed welfare 
questions, the most important individual subjects 
being canteens, sanitation, ventilation, and trans- 
port. In 17 per cent. of the establishments with 
production committees, improvements in canteen 


increased output. Absenteeism, and the utilisation 
of machine tools, were other subjects discussed by 
a high proportion of the committees. Piece rates 
and bonuses are, strictly speaking, outside the 
sphere of joint production committees, but the 
report stated that, in 41 per cent. of the establish- 
ments at which committees had been set up, 
guaranteed piece rates and output bonuses had been 
related to increases in production. 

In its general summing up, the A.E.U. report 
referred to the lack of a long-term central plan for 
production. It considered that the decentralisation 
of a national plan at regional, district and workshop 
levels would speedily follow the application of a 
central plan. Referring to bad workshop organisa- 
tion, shortage of equipment, misuse of manpower, 
idle machines, shortage of raw materials, and the 
uneven flow of orders, the report made the comment 
that “what is discouraging about the general 
picture of defects is its deadly similarity to the 
picture of six months ago and even in some respects 
to that of over a year ago.” It must be remembered, 
however, that this report referred to the period 
April to September, 1942, and that developments 
during 1943 suggest that these criticisms have been 
met, to a large extent, by the establishment of the 
modified and strengthened regional production 
organisation in the autumn of 1942. The results 
of a somewhat similar survey conducted from the 
management side were published in the June and 
July issues of Business. Many of the same diffi- 
culties and criticisms emerged as in the A.E.U. 
inquiry. It is noteworthy that all the large firms, 
employing more than 2,000 persons, expressed 
themselves in favour of production committees, but 
that in some smaller firms there was doubt regarding 
their value. The report stressed the necessity for 
publicising the work of the committees through 
shop stewards and by other means. 

While the two surveys noted above comment on 
joint production committees during the first period 
of their existence, it is at present too early for their 
work to be seen in perspective. It is clear, however, 
that their growth up to their present level, which is 
paralleled by developments in Russia and the United 
States, reflects a real enthusiasm for the production 
effort on the part of the employees. The harnessing 
of this enthusiasm in the joint production com- 
mittees should have a beneficial effect on production 
in wartime and, it may be hoped, also on industrial 
relations after the war. 

Though not an organic part of the Government 
machinery of production, as are the regional boards 
and district committees, joint production com- 
mittees are recognised by the Essential Works 
Orders, and are allotted certain specified duties. To 
supplement the .organisation at the lower levels, 
the Minister of Production has arranged for direct 
liaison between joint production committees and 
the district committees. The regional organisation 
of the trade unions, from shop stewards to the 
trade union representatives on the advisory council 
of the Minister of Production, is similar in many 
ways, and complementary to the regional organisa- 
tion of production. Whereas the joint production 
committees discuss production and welfare, the 
trade unions organisations deal with rates of pay 
and conditions of work. The raison d’étre of joint 
production committees is, of course, to obtain 
maximum production, and the agreement between 
the employers and the unions for their establishment 
is limited to the duration of the war. The future 
of joint production committees after the war cannot 
at present be foretold. On the one hand, there 
would seem to be a good case for their continued 
existence, if only to foster a democratic spirit of 
co-operation between employer and employee. On 
the other, their present aim of maximum production 
may not meet with the unqualified approval of the 
trades unions, while managements may feel that 
their powers of control are in danger of infringe- 
ment. There can be little doubt that, if industry is 
to avoid the recurrence of the frictions which so 
seriously reduced its efficiency after the last war, 
some method will have to be found of developing 
in the workpeople a real interest in, and feeling of 
responsibility for, the prosperity of their company 
and industry. The Joint Production Committees 
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may offer possibilities in this direction. 





MOULDING SAND.* 

Ay investigation was undertaken, early in 1943, by 
the Sands Sub-Committee of the Technical Committee 
of the Institute of British Foundrymen, to examine 
the possibility of utilising wood dust or other wood 
waste as a substitute for coal dust in foundry sand 
mixtures, primarily from the point of view of assisting 
the national effort for fuel conservation. The term 
“ wood dust” is used to describe any type of graded 
sawdust or wood flour from which coarse material 
has been removed. 

The use of sawdust in foundry sands is by no means 
new, and many references occur in literature on founding 
to the use of sawdust in sand mixtures, particularly 
for improving the venting properties or permeability. 
More recently, sawdust has been used in green-sand 
and dry-sand moulding to overcome scabbing and 
buckling of the mould face, particularly with castings of 
large surface area. No information is available on 
the best type of sawdust for such purposes, though 
both coarse and fine sawdust were used. The in- 
vestigation has been confined to the use of wood dust 
in grey-iron founding. The practical tests covered the 
effect of (a) partial, and (6) complete, substitution of 
wood dust for coal dust in green-sand moulding, based 
on natural bonded sand; similar work with synthetic 
green sand (single-sand system and separate facing 
sand); the effect of continued use of wood dust on 
sand properties and casting finish; and the effect of 
variations in grade of material and in the proportions 
used. The results obtained are summarised as follows. 

(1) Wood dust of suitable types can be used satis- 
factorily as a substitute (either in part or completely) 


for coal dust for most light and medium weight iron | 


castings. No work has yet been reported on the use 
of wood dust for large castings with wall thicknesses 
above 2 in. 

(2) Wood dust has been used satisfactorily in both 
synthetic and natural bonded sands, both as a facing 
and in a continuous sand system, for several months 
on production castings. 

(3) The proportion of wood dust used is approxi- 
mately one-fourth the weight of coal dust used for the 
same type of mixture. This is based roughly on the 
relative percentage of volatile matter in the two 
materials. The actual average ratio of coal dust to 
wood dust used on equivalent mixtures by three in- 
vestigators was 3-7 to 1, 4-0 to 1, and 4-25 to 1. 

(4) The wood dust should be graded to remove all 
material coarser than about 30 mesh B.S.S._ It is not 
necessary to remove fines. It should be reasonably 
dry, with a volatile matter of 75 per cent. to 80 per 
cent. No information is available as to the effect of 
particular types of wood, but the usual white wood 
dust and pattern-shop waste are being used. 

(5) The general indications regarding the influence 
of wood dust on sand properties are as follows :—The 
substitution of graded wood dygt for coal dyst in the 
ratio stated under conclusion (3) above, reduces the 
green compression strength of the sand mixture about 
15 per cent. (Additions of the order of 1 per cent. to 
2 per cent. by weight of sawdust cause a drop of about 
L lb. per square inch on the A.F.A. test specimen.) 
The plasticity or deformation of the sand is increased 
by the addition of wood dust. In general, there is a 
tendency to increase the permeability of the sand with 
continued use. Dry strength is not materially affected 
by small additions, while additions of the order of 
5 per cent. to 7 per cent. of wood dust appreciably 
reduce the dry strength. With continued use, the 
rate of deterioration of the sand is reduced and economy 
in new sand should follow. 

(6) In general, no appreciable difference can be 
observed with light or medium weight grey-iron cast- 
ings as regards surface finish or general character. 
An exception must be made to this general statement 
where a particularly high proportion of coal dust is 
used for a special casting finish. It is doubtful whether 
this superfine finish can be produced without coal dust 
in green-sand moulding. 





Moror Lirespoat “ MANCHESTER AND SALFORD 
X XIX.’’—In 1940, the Manchester and Salford Branch of 
the Royal National Life-Boat Institution launched an 
appeal for 10,0001. to build a motor lifeboat to replace 
one lost in the evacuation of the B.E.F. from Dunkirk. 
The fund has now been completed and it has been used 
to provide a new motor lifeboat for Pwilheli. The vessel 
is named the Manchester and Salford X XIX as she is 
the 29th lifeboat presented by this branch, which has 
now launched another appeal for 10,0001. to provide a 
30th lifeboat. 


* Report of the Sands Sub-Committee to the Technical 
Committee of the Institute of British Foundrymen. 
Abridged. Written discussion of the report is invited 
and should be addressed to the acting secretary of the 
Institute, St. John-street Chambers, Deansgate, Man- 
chester, 3. 
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‘THE SPANISH IRON AND STEEL 
| INDUSTRY. 


INFORMATION on the metallurgical industries of Spain 
has been somewhat meagre during the past few years, 
and the ordinary world compilations of mineral statis- 
tics, such as that found in the Minerals Year-Book, 
published by the United States Bureau of Mines, 
have obviously had difficulty in keeping up to date 
in respect to Spain and many other countries. The 
following article is based, to some extent, on a recent 
report on Spain’s metallurgical industry, published in 
Bilbao, and on current issues of the Boletin Minero. 
The production of pig-iron in Spain slowly increased 
from the beginning of the present century until it 
reached about 500,000 metric tons in 1916. It then 
suffered a reverse, but rose again beyond its previous 
level to 772,000 tons in 1929. In the same year the 
steel output passed the million mark, reaching 1,021,700 
tons. The Revolution years witnessed a heavy decline, 
down to 131,000 tons of pig-iron in the first year of the 
National Movement, but it then increased and reached 
600,000 tons in 1940. Steel production in the same 
year totalled nearly 800,000 tons. From 1940 onwards 
there was a further decline, due to war conditions, and, 
more particularly, in the case of steel, to a serious 
shortage of scrap from abroad. Thus, in 1941, the 
production of pig-iron totalled 538,000 tons and that 
of steel 688,000 tons. 

Iron-ore production in Spain, in 1940, aggregated 
2,887,000 metric tons, of which the domestic con- 
sumption was 1,180,000 tons, and 151,000 tons were 
exported. Heavy stocks accumulated at the mines 
and some had to close down, so that production incthe 
first half of 1941 fell to 797,000 tons. The decline in 
the output of pyrites was still more drastic, namely, 
from 2,277,400 tons in 1937 to 490,000 tons in 1941, 
owing to the loss of foreign markets, notably France, 
Holland and Belgium, though exports to Great Britain 
increased. Spanish iron ores have long possessed a 
reputation for high purity, and prior to the National 
Movement, over 80 per cent. of the output was exported 
to blast-furnace operators in England, Germany and 
Belgium. Some red hematites of Spain, especially the 
Campanil variety of Vizcaya, rank among the purest 
iron ores in the world and may contain nearly 70 per 
cent. of iron. Campanil ore is compact and crystalline, 
with little or no phosphorus. The Spanish grey ores 
are also valuable ; the best known are of the limonite 
type, with an iron content of up to 65 per cent., and 
though they may sometimes contain phosphorus, they 
have nevertheless been in considerable demand. Other 
ores are of the magnetite type, an example of which 
is that found at Marbella in Malaga, where the first 
Spanish blast furnace was blown in in 1832. The 
principal iron-ore mines at present working are in the 
Provinces of Vizcaya, Santander, Granada, Teruel, and 
Asturias, and in Spanish Morocco. Most of the oxide 
| ores can be charged directly into the blast furnace, but 
| those of Montiel (Teruel) have first to be sintered owing 
to their powdery state. 
| So far, it is estimated that some 325,000,000 tons of 
iron ore have been mined in Spain, and of this total 
two-thirds have been exported; a rough estimate 
places the remaining reserves at between 600 million 
and 700 million tons. In Vizcaya it is thought that 
80 per cent. of the reserves consist of carbonate 
ores, the remainder being hematite. The former 
are often difficult to deal with owing to their physical 
texture and to their high sulphur content, which 
ranges up to 1-7 per cent. Some of the hematite 
ores are high in silica and their iron content may be 
down to 40 per cent. or less; the poorer the ore the 
greater the proportion of the coke required in the 
smelting operation. It is generally admitted that 
much of the best ores have been exported, and that 
lower grades are now being worked. In Vizcaya in 
1942 the average iron content of the ores was down 
to 48 per cent. In connection with the production of 
manganese steel and alloys, some attention has recently 
been given to the manganese ores, of which the most 
important deposits are in Huelva, other deposits 
occurring in Teruel, Asturias, Ciudad Real, Cartagena 
and elsewhere. In 1940, the output of these ores was 
only 6,845 tons, but this has been increased and it is 
hoped that the 1943 total will have reached 10,000 tons. 
In Huelva the manganese content of the ore is about 
37 per cent. ; in Estopifian (Saragossa) it is 45 per cent. ; 
and in Buferrera (Picos de Europa) 53 per cent. 

An adequate supply of good metallurgical coke 
would seem to constitute one of the chief difficulties 
in Spain at the present time; good coking coal has 
never been mined in the country in sufficient quantity. 
The chief coalfields are in the Provinces of Asturias, 
Leon and Palencia, where anthracite and bituminous 
coal are mined, and in Teruel, where lignites are 
produced. Those of lesser importance are in Ciudad 
Real, Barcelona, Seville, Cordoba, Santander, and 
Lerida. At a Geological Congress in Toronto it was 
estimated that Spain’s share of the world’s coal reserves 
| totalled about 8,768 million tons, of which 73 per cent. 
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were of the soft or bituminous type. These reserves, 
it was considered, should last at least three or four 
centuries, even with the Spanish metallurgical and 
other industries fully developed. Recent statistics 
are of interest and show that while nearly 7} million 
tons of coal, including lignites, were mined in 1929, 
more than two million tons were imported, the total 
including also 292,000 tons of coke from Great Britain 
and Germany. Strenuous efforts have been made in 
the last few years, in accordance with the national self- 
sufficiency policy, to increase the Spanish coal output, 
and with some success. In 1940, it was 9,417,000 tons, 
and it was hoped further to increase this to 10 million 
tons in subsequent years, provided that the various 
difficulties due to lack of fuel oil and of mining explo- 
sives, timber, and equipment generally could be over- 
come. The metallurgical industries are the second 
largest consumers of coal (the railways being the first), 
oul their requirements, in 1940, accounted for 1,495,300 
tons of coal and 678,000 tons of coke, of which only 
1,537 tons were imported. The coke required about 
965,000 tons of raw coal, so that the total coal’ con- 
sumed was about 2,500,000 tons, or about 30 per cent. 
of the total mined in that year. 

At present the output of iron and steel is limited 
mainly by the amount of good coking coal available, 
and this appears to be wholly inadequate, at least in so 
far as good quality, low-ash material is concerned. 
Much of the coke now consumed in Spanish blast 
furnaces contains at least from 15 per cent. to 20 per 
cent. of ash. The Altos Hornos de Vizcaya use their 
own coal from Turén, which yields a coke of 16 per cent. 
ash and contains only 0-012 per cent. phosphorus. 
Before the war English coke, having only 8 per cent. 
ash, could be imported and high-quality German and 
American cokes were also employed. As is well known 
a high ash content introduces many difficulties and 
increases costs, and some attempts have been made 
recently, by the Instituto del Carbon, at Oviedo, and by 
a few iron and steel firms, to obtain satisfactory metal- 
lurgical coke by blending native coals, but many 
problems have still to be solved. 

Another difficulty, from the point of view of steel 
manufacture, is the almost complete cessation of 
imports of scrap. This is naturally most plentiful in 
highly-industrialised countries where worn-out machin- 
ery, condemned ships, old locomotives and railway 
material, and other equipment provide an almost 
inexhaustible supply in normal times. It is different 
in Spain, which is not yet industrialised to any great 
extent, despite strenuous efforts in that direction. Spain 
must therefore import most of the scrap required, 
and these imports, in 1929, amounted to 230,000 tons 
from Belgium, England, and Germany. The figure fell 
to 92,000 tons in 1940, this material coming mainly from 
the United States. Some attempt is now to be made to 
substitute “ artificial scrap " made by a direct process, 
and reference to this is made below. Yet another brake 
on Spanish steel production is the insufficiency of the 
supplies of ferro-manganese and ferro-silicon. For a 
national output of a million tons of steel some 14,000 
tons of these alloys would be required. There is at 
present only one firm in Spain producing ferro-man- 
ganese in an electric furnace, namely the Brens concern 
of Corcubion in Coruiia, a branch of Carburos Metalicos 
of Barcelona. The capacity is 8,000 tons per annum. 
Imports, in 1929, were just over 7,000 tons and came 
from England, Norway and Germany, and these fell to 
814 tons in 1940 when the national output was 3,890 tons. 
Furthermore, the imported alloy was of the 80 per cent. 
manganese type, whereas the native alloy is of a much 
lower grade. Some of the Spanish blast furnaces, namely, 
those-of the Nueva-Montafia company in Santander, 
and the Altos Hornos de Vizcaya, have recently at- 
tempted the manufacture of ferro-manganese, but this 
means a further heavy demand on the meagre supplies 
of coke. Production has also been undertaken by the 
Constructora Naval, at Ajuria, near Quijano, and by 
Electro Metalirgica del Astillero, at Santander 

The Spanish blast furnaces are generally rather small ; 
they have an average daily output of 300 tons to 350 
tons. The largest pig-iron producer in Spain is the 
Sociedad Altos Hornos de Vizcaya, which owns works 
in Baracaldo, Sestao, and Sagunto. The firm has eight 
blast furnaces, four of them at the Sestao works and 
four at Baracaldo, and these have a total capacity of 
700,000 tons of pig iron per annum. The company 
also possesses its own coking plant, with by-product 
recovery installation, steelmaking furnaces, and forging 
and stamping shops. Through its subsidiaries, the 
Sociedad Hulleras del Turén and the Compafiia Minera 
de Dicido (Santander) the company provides its own 
coal and ore, supplies being further supplemented by 
co-operation with the Orconera Iron OreCompany. In 
recent years the works at Sestao and Baracaldo have 
been Soe wre modernised and enlarged, three of 
the blast furnaces at present in operation having been 
installed since 1937. The open-hearth steel plant at 
Sestao and that at Baracaldo have been enlarged and 
rolling mills constructed at the port of Sagunto. 

The second most important metallurgical firm in 
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Spain is the Sociedad Metalirgica Duro-Felguera, 
which owns both coal-mines and iron and steel works, 
the annual capacity of which is 60,000 tons of pig iron 
and 70,000 tons of steel. The company's chief coal- 
mines are in the Langreo valley, and it derives its iron 
ore from Llumeres. Other leading iron and steel 
producing firms are the Compafiia Anénima “ Bas- 
conia,” which owns an open-hearth plant, electric 
furnaces and an extensive rolling-mill installation ; the 
Fabrica de Mieres which coal-mines in addi- 
tion to iron and steel works; the Sociedad Industrial 
Asturiana “‘Santa Barbara’ which has works at 
Moreda and Gijon, the steel plant including Terni 
furnaces; the Sociedad Nueva Montafia, afSantander, 
which operates a Bessemer plant, and new steel fur- 
naces built in 19414 capable of turning out 20,000 tons 
of steel products per annum ; the Sociedad Echevarria, 
at Santa Agueda and Bilbao, which owns new blast 
furnaces constructed in 1942, in addition to steel- 
making plant, the capacity of which is 20,000 tons of 
pig-iron and 40,000 tons of steel per annum; and 
Messrs. Patricio Echevarria S.A., who possess a newly- 
built steel plant and rolling-mill installation. Some 
of the omdie firms include the Unién Cerrajera de 
Mondragén, with steelworks at Vergara, having an 
annual output of 20,000 tons of steel products; 
Messrs. José M. Quijano, whose output is 25,000 
tons of steel per annum; the Fundiciones de Vera ; 
the Compafiia Auxiliar de Ferrocarriles; and 
Messrs. Torras y Compafiia, the two last-mentioned 
manufacturing chiefly railway rolling stock. All these 
companies are at present working under the difficulties 
outlined above, but their aim is eventually to make 
Spain independent of foreign supplies of iron and 
steel, and, to some extent, of other imported manu- 
factured products. To this end considerable numbers 
of rolling mill and similar plants have been installed in 
recent years. 

Some interest was aroused in Spain two or three 
years ago by the Krupp-Renn direct process for the 
production of iron, the inventor of which is the German 
metallurgist, F. Johannsen. The process is applicable 
to poor as well as to rich ores, and it is claimed that 
ilmost any type of low-grade pulverised coal or lignite 
fines may be used as fuel, instead of metallurgical coke. 
It is carried out in large cylindrical rotary furnaces, 
and the iron leaves the furnace in the form of compact 
lumps, low in carbon, embedded in a pasty slag. 
After cooling, the metal is separated from the slag by 
crushing. The greater part of any phosphorus present 
in the ore passes into the iron while the manganese 
goes largely into the slag. The sulphur content of the 
lumps of iron depends mainly on the basicity of the 
slag. When treating high-grade ore it would appear 
advantageous to aim at the production of iron lumps 
low in sulphur, by making suitable additions to the 
furnace, and then to charge the lumps as “ artificial 
scrap” direct into steel furnaces. With poor ores, on 
the other hand, and especially those high in silica, it 
might be preferable to make no additions and to charge 
the resultant iron into a blast furnace for conversion 
into pig iron. It appears that, in 1939, there were 
18 Krupp-Renn furnaces in operation or under con- 
struction, six of which were working in Germany, 
the remainder evidently being intended for export to 
Japan or elsewhere. The process seems to favour 
the titanium-containing iron ores of Japan and the 
siliceous ores of Manchuria, where large deposits of 
anthracite and non-coking coal are available. Hence 
it is not surprising to find that, according to the latest 
available information, Japan is using 11 Krupp-Renn 
furnaces, of which four are in Manchuria and seven in 
Japan and in Korea. Six further furnaces were 
recently reported to be under construction in Manchuria. 

In Spain a concession has recently been granted to 
the Sociedad General de Electro Metalurgia, for the 
installation of a Krupp-Renn plant near Aviles, in 
Asturias, for an initial annua] output of 30,000 tons, 
which may be doubled subsequently. Furthermore, 
the Instituto Nacional de Industria, established to 
study and promote measures for developing Spanish 
industries, some time ago sent a mission to Germany 
to study the new process in detail, and it was after- 
wards decided to erect a trial plant in Vizcaya. The 
main objects of the promoters will be to economise the 
country’s coking coal, to meet to some extent the 
shortage of imported scrap, and to utilise to the best 
advantage the available supplies of carbonate and 
siliceous ores and the Palencia anthracites. It is 
emphasised, however, that a number of problems will 
have to be solved before the process can be made to 
work smoothly with the available raw materials, and 
it is also pointed out that the equipment which, at pre- 
sent, has to be imported, is very costly. 





LECTURE ON MAGNESIUM ALLOYS.—Mr. F. A. Fox, 
M.Sc., is to deliver a lecture on “‘ Magnesium Alloys” ata 
meeting of the Midland Metallurgical Societies, to be held 
at 6.15 p.m., on Tuesday, January 18, at the James Watt 
Memorial Institute, Great Charles-street, Birmingham. 


LABOUR NOTES. 

THE writer of the editorial notes in the December 
issue of the Amalgamated Engineering Union’s Journal 
expresses the opinion that reinstatement is not going to 
be the only difficult problem in the demobilisation of 
the armed forces and Civil Defenee. organisations. 
“ One difficulty, which will be peculiar to the engineer- 
ing industry, arises,” he says, ‘‘from the fact that there 
will be a very large number of. qualified workers, both 
men and women, in practically every category of the 
skilled crafts. There will certainly be no shortage of 
labour in our group of trades. It is essential to keep 
in mind all the time the fact that many men and 
women employed in the engineering trades to-day have 
been upgraded or specially trained for the jobs they 
hold. A very large proportion of engineering workers 
who have been called to the armed forces have 
continued to practise their trade in the Services. 
Others have acquired skill and competence in new 
engineering processes or grades different from those 
they practised in civil employment.” 





Proceeding to consider whether there will be enough 
jobs to go round when the engineering industry is 
restored to a peace basis, he asks: “How are we to 
reconcile the legitimate claims of those who want 
their civilian jobs back when they are released from the 
Services with the claims of those who have been 
trained for engineering work at the State expense, if 
there are not enough jobs for all? It will be one of 
the tasks of the union,” he continues, “to insist, that the 
skilled operatives and craftsmen the country will have 
at its disposal when the war ends will be amongst its 
most valuable assets. The uses of this vast reserve 
of skilled labour must be considered in relation to the 
greatly extended engineering resources, plant, equip- 
ment, and machine tools, which the coun’ will have 
when the war is over. We shall not be rich enough to 
throw these assets away.” 





Mr. Tanner reports in the same issue of the Journal 
that a further conference on amalgamation was held in 
Manchester on November 18, and was attended by 
representatives of 15 unions interested in the question. 
After discussion, it was agreed that a committee should 
be formed, consisting of one representative from each 
of the unions represented at the meeting. This com- 
mittee will receive suggestions from those unions 
interested, and, after giving consideration to them, 
will formulate a scheme or schemes which will be 
submitted to the various union executives prior to 
the holding of a further meeting. It was also decided, 
Mr. Tanner says, that any proposed scheme should be 
sent to other unions not represented at the Manchester 
meeting ‘“‘for their information and possible parti- 
cipation.” 





One of the unions interested in the matter is the 
United Patternmakers’ Association. In the latest 
official report of that organisation, Mr. Beard, the 
general secretary, says :—‘‘ The difficulties of various 
unions have been clearly stated, and they are numerous 
and involved. Many unions have dual, triple, and even 
quadruple interests in various industries. For instance, 
some unions have members engaged in engineering, 
shipbuilding, the building trade, public works, etc., and 
they, obviously, could not amalgamate the percentage 
of their workers in engineering, even if they desired. 
Some unions pay no other benefit than dispute benefit, 
while others pay high benefits covering a wide field. 
Then again there are the sentiment of name and tradi- 
tion, and the question of finance, etc. No scheme of 
amalgamation or closer unity has been put forward, 
but a committee has been formed to consider the 
possibilities and explore the position generally and we 
are represented thereon.” 





At the end of November, the total membership of 
the United Patternmakers’ Association was 13,964. 
During the month, 18 members received trade benefit, 
and 326 sick benefit. There are 651 superannuated 
members. 





The Association of Supervisory Staff and Engineering 
Technicians and the Engineering and Allied Employers’ 
National Federation have made an agreement which 
recognises the association as a negotiating body. Mr. 
Agar, general secretary of the association, stated on 
Friday last that the effect of the agreement would be to 
give the foremen, superintendents, planning engineers, 
technicians and the other grades for whom the associa- 
tion catered, the right to representation on joint pro- 
duction committees. 





The National Arbitration Tribunal has found against 
a claim made for overtime rates for clerical and adminis- 
trative workers in the engineering industry. In its 





award, the tribunal stated that their decision was with- 





out prejudice to the right of the Clerical and Administra- 
tive Workers’ Union to claim the application of the 
provisions of the ‘“‘ Manchester ” agreement of July 24, 
1941, relating to overtime. 

The claim of the Mineworkers’ Federation of Great 
Britain for a minimum wage of 61. a week for under- 
ground workers and 51. 10s. a week for surface workers 
was heard by the National Reference Tribunal for the 
coal mining industry on Wednesday and Thursday this 
week. The national delegate conference, at which the 
negotiating sub-committee was expected to report on 
the conferences with the Minister of Fuel and Power on 
the subject of his reply to the proposals of the federation 
for increasing the output of coal, should have taken 

lace yes y (Thursday). In view of the proba- 
bility that the Reference Tribunal’s consideration of 
the wages claim would continue, it was, however, post- 
poned until to-day (Friday). 








In some recent decisions, the United States National 
War Labour Board has laid down the principle that 
wage rates should be determined on an area basis rather 
than on a company basis. When a new propeller plant 
was about to be established by the United Aircraft 
Corporation in Pawtucket, Rhode Island, the competent 
regional board rejected the company’s plan to fix wages 
at the rates prevailing in other plants of the company. 
The board held that such rates were too much above 
those paid in the Pawtucket area and might cause 
serious dislocations in that labour market. In its 
opinion, area stabilisation was more important than 
industry stabilisation, except where spevial over-riding 
circumstances existed, and the smooth flow and proper 
distribution of man-power could not be divorced from 
the wage question, especially when a new plant was 
involved. Nevertheless, the board fixed rates slightly 
higher than the current rates for the area “‘ because of 
the critical needs of war production that were involved.” 





The regional board showed its preference for area 
rates when it ruled, in the case of the Westinghouse 
Electric and Manufacturing Company’s Base Works, 
that wages should be the prevailing rates in the area 
where there were several comparable occupations. On 
the other hand, in September, the national board 
approved a company-wide classification schedule for 
clerical and technical employees, in four cities, in a 
division of the Curtiss-Wright Corporation. The new 
schedule aimed at evaluating all jobs in relation to pro- 
duction jobs at the various plants. 





The company claimed that the proposed adjustments 
would facilitate the transfer of employees from one 
plant to another, thereby fully utilising existing per- 
sonnel to achieve maximum production with the mini- 
mum supply of labour. The national board agreed that 
it was particularly difficult to establish uniform rates 
for comparable work in that labour area since the 
specialisation of jobs in the Curtiss-Wright Schedule 
made almost impossible a comparison for many of its 
occupations, and that the new wage classification plan 
was necessary to the conduct of a vital war industry. 





Particulars of the re-organised National Commis- 
sariat of Social Welfare of the Russian Socialist Feder- 
ated Soviet Republics were given in a recent issue of 
the International Labour Office’s Review. The Com- 
missariat is responsible for the administration of social 
assistance in the R.S.F.S.R. in accordance with the 
legislation of the U.S.S.R. and the R.S.F.S.R.; and 
supervises the social assistance agencies of the auto- 
nomous republics, the regions and districts, and the 
cities of Moscow and Leningrad. 





Its functions are to direct and supervise the work of 
the subordinate social assistance agencies in the follow- 
ing fields :—({1) The payment of pensions and allow- 
ances to the dependents of service men, disabled ex- 
service men, and to the survivors of deceased service 
men; (2) The payment of pensions to disabled and 
aged insured persons and the survivors of insured 
persons (temporary incapacity benefits are paid by the 
trade unions); (3) The vocational training of disabled 
adults and children and. the members of servicemen’s 
families, through a network of technical schools, and the 
placement of trainees ; (4) The maintenance of homes 
for the oureney disabled (which carry on subsidiary 
productive work); (5) The organisation of the mutual 
benefit societies for members of the collective farms 
(who are not covered by social insurance). 





The Commissariat likewise supervises the activity of 
All-Union organisations of disabled persons’ co-opera- 
tives, of the blind and of the deaf-mute, and audits the 
expenditure of the subsidies allotted to them. The 





manufacture of artificial limbs is carried out by the 
Commissariat directly. 





18 





ENGINEERING. 


JAN. 7, 1944. 








THE STRUCTURE OF INGOT IRON 
CONTAINING LEAD.* 


By L. Nortucort, D.Se., Ph.D., F.1.C., and 
D. McLzan,B.Sc. 


A CONSIDERABLE quantity of lead-bearing steel is 
now being used for purposes where ready machin- 
ability is required. Some information upon the mode 
of segregation of the lead in lead-bearing steel ingots 
is already available. For example, Guillet} has given 
figures for lead segregation in steel ingots of 0-2 per 
cent. and 0-35 per cent. carbon content, and Nead, 
Sims and Hardert have shown figures comparing lead 
segregation in killed and unkilled steels. As infor- 
mation was required upon the segregation in ingots 
of very low carbon content two steel ingots of ingot- 
iron quality, one of them containing lead, were selected 
for comparative examination, the results of which are 
reported here. The two ingots were cast from the 
same melt, a lead addition being made to the mould 
in one case but not in the other. The ingots were 
obtained from Messrs. Guest Keen Baldwins Iron and 
Steel Company, Limited, and the casting particulars 
have been made available through the courtesy of 
Mr. Norman Gray. The structure, segregation and 
properties of the two ingots are described below. 

The charge, consisting of one-third hot iron and the 
remainder scrap, weighed 75 tons. The additions were 


4 tons 7 ewt. of scale, a total of 8 tons 10 cwt. of lime- | 


stone and 45 lb. of aluminium. The ingots were 
teemed in pairs through two fireclay ladle nozzles of 
1} in. diameter. Forty-three ingots each of 32} cwt. 
and two of 45 cwt. were cast. These last two formed 
the fifth pair and were the ones selected for the in- 
vestigation, one of them being a plain ingot iron and 
the other a leaded ingot iron. Fifty-three pounds of 
fine lead shot were added to the stream from the ladle 
into the mould, commencing when a pool of metal 
about 4 in. deep had collected. The dimensions of the 
moulds were as follows: Overall height, 6 ft. 24 in., 
and internal dimensions: top section, 18} in. square ; 
bottom section, 16} in. square; wall thickness at 
bottom, 44 in. The time of charging the furnace was 
5} hours, and melting down took 6 hours. The total 
time taken from the commencement of charging to 
tapping was 14} hours. The analysis of the pit sample 
was carbon 0-02 per cent., manganese 0-037 per cent., 
sulphur 0-039 per cent. and phosphorus 0-01 per cent. 

Ingot Examination.—The ingots were sectioned 
longitudinally and the axial faces ground and polished, 
Sulphur prints were obtained from both the ingots 
and lead prints from the lead-bearing ingot. In order 
to develop the macrostructure fully, use was made 
of three separate etching reagents, namely, dilute 
nitric acid, acid ammonium persulphate and Stead’s 
reagent. Different structures were obtained with 
each of these reagents and are reproduced together 
with the sulphur prints in Figs. 3 to 10, on the opposite 
page. Figs. 3 to 6 relate to the lead-bearing ingot-iron 
ingot TTP, and Figs. 7 to 10 to the lead-free ingot-iron 
ingot TTQ. All the views are reproduced to a scale of 
about th of the size of the ingot sections. For con- 
venience, the photographs were obtained with the solu- 
tions on the ingot sections and in the case of the copper 
reagent etch a thin film of copper covered the steel. 
Comparing the results obtained with the different etch- 
ing reagents, Stead’s copper reagent was the only one 
adequately showing the primary structure, and the 
columnar nature of the outside rim of the ingot is 
quite clearly indicated. The nitric-acid etch gives a 
much cleaner appearance to the section and clearly 
reveals the final crystal structure; at the same time 
the blow-holes appear dark. The ammonium-per- 
sulphate reagent shows a greater degree of contrast 
between the outside pure region and the inner impure 
core; this reagent was the only one which at the same 
time developed the strain markings left by the original 
grinding operation adopted in the preparation of the 
surface. 

From a study of these photographs it would appear 
that the rim is composed of wholly columnar primary 
crystals ; the rim columnar crystals in these rimming 
ingots are very much coarser than those normally 
found in killed steel; although the crystal structure 
of the rim is fairly well defined, there is practically no 
evidence of primary crystals in the core of the ingot, 
only a few faint patches of segregates being observed ; 
the blow-holes on the inside of the rim are at the tips of 
the columnar crystals; the purer rim extends not 
quite to the main line of blow-holes about 2 in. in from 





* Communication from the Armament Research 
Department, formerly the Research Department, Wool- 
wich, entitled “‘ The Structure and Segregation of Two 
Ingota of Ingot Iron, One Coptaining Lead,” read before 


the Iron and Steel Institute on October 14, 1943. 
Abridged. 

+ Revue de Médtallurgie Mémoires, vol. 37, page 29 
1940). 


t Metals and Alloys, vol. 10, page 68 (1939). 





the edge; the lower third of the rim in the lead- 
bearing ingot contains a number of intercrystalline 
blow-holes, which considerably reduce the effective 
thickness of this portion of the rim. Only in the case of 
the nitric-acid etching was the appearance of the ingot 
axial faces influenced by the presence of lead. The 
lead-bearing ingot, TTP, had a bright uniform surface 
almost devoid of crystal structure, whereas the lead- 
free ingot, TTQ, showed the crystals very clearly and 
the core etched much darker than the rim. Although 
these ingots are of high purity, the difference in com- 
position across the rim crystals was sufficiently great 
for this difference to be shown up on etching with the 
copper reagent, so that the rim crystals are easily 
discernible. 

Samples for chemical analysis were obtained from 
twelve positions, using a }-in. diameter drill for a depth 
of lin. The twelve positions included those standard- 
ised by the Committee on the Heterogeneity of Steel 
Ingots to show heterogeneity. From top to bottom 
of the ingot the lead content decreases in the core, 
but increase in the rim. Apart from the higher lead 
content in the rim at the bottom of the ingot, the segre- 
gation of lead closely follows that of the segregating 
elements sulphur and phosphorus, in spite of the 
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especially with respect to sulphur and carbon. The 
distribution of lead across the ingot follows the same 
general rule as for the other constituents examined 
in spite of the different mode of occurrence of this 
element. 

One interesting feature brought out by the carbon 
analyses is that the carbon content at the extreme edye 
of the ingot was appreciably higher than that found in 
the core ; as this feature occurs in both the leaded and 
lead-free ingot, it is clearly not due to experimental 
error. A study has been made of the segregation in 
the steel ingots as reported by the Ingots Committee 
and three examples, Nos, 62,* 64+ and 65,f are of simi- 
lar, or only slightly higher, carbon content. Of thes: 
examples No. 62 shows a similar effect of a lower carbon 
content at the core than at the outside of the rim, the 
carbon at the standard A, F and C positions (from the 
outside to the centre of the ingot and two-thirds of the 
way dowu from the top) being respectively 0-039 per 
cent., 0-033 per cent. and 0-021 per cent. Example 64 
shows a different form of segregation ; here the carbon 
| contents are respectively 0-05 per cent., 0-07 per cent. 
and 0-08 per cent. at the A, F and C positions, whereas 
in example 65 the values are respectively 0-04 per cent., 
| 0-04 per cent. and 0-05 per cent. It does appear, 










































































——p 102 } 
f k 
i Fw 7, g 
: SS 4 : 
| ° . 
7 ™\—+— loose E « 
C 
3 s \ | $ 
i) t ———— o-040% —+— = 
} | 3 =i a 
~ 4 
« fo N+ 10-020 F : —— | : 
« 3 
| | - 
r/ r wi 0-015 Pa —— = 
30-010} —+— a Pe een Gene | 2 | if 
¢ 3 
§ & 0-010. i pit ides —_ 
fo- a ee 12 3 4 S67 8  — 
12 + 567 8 9 Ss 
(s20a.0) Sample. (sz088) “ENGINEERING” 
TABLE I.—Composir1ion FROM EDGE TO CENTRE AT MIDDLE OF INGOT. 
: — 
Leaded Ingot TTP. Lead-Free Ingot TTQ. 
Position —|— ——— 
| C. per Cent. S. per Cent. | P. per Cent. i per Cent. | C. per Cent. | 8. per Cent | P. per Cent 
' 
Outside edge 1 = * 0-05 0-041 0-014 0-33 0-045 0-034 0-016 
2 ‘ aah 0-04 0-034 0-010 0-29 0-048 0-026 0-013 
3 : 0-04 0-020 | o- 0-21 0-034 0-019 0-014 
4 ; ; 0-03 0-025 0-011 0-29 0-020 0-029 0-019 
5 : . 0-04 0-039 0-013 0-36 0-032 0-054 0-021 
6 ae 0-083 | 0-075 0-018 j- 0-06 0-108 0-023 
7 : | 0-035 0-066 0-017 | 0-30 — 0-072 0-027 
8 | 0-026 0-063 0-013 0-30 0-033 0-053 0-021 
9 --| 0-032 0-045 0-016 0-31 0-023 0-053 0-023 
Centre of ingot 10 as 0-051 0-043 0-013 0-24 0-025 0-074 0-019 
| 








different modes in which these three elements occur 
in steel and in the manner of addition of the lead. 
The carbon, silicon (0-01 per cent.), and manganese 
contents are so very low that segregation of these 
elements is virtually absent. The copper content of 
the ingots ranged from 0-10 per cent. to 0-13 per cent. 
Further data were obtained by sampling from a 1-in. 
wide slice cut across the middle of the ingot, ten samples 
being obtained from the edge to the centre-line. Samples 
were milled from across the slice over areas } in. wide 
by } in. deep, the purpose of these analyses being to 
determine the distribution in the direction of growth 
of the ingot. Only ten positions in each bar were 
selected, so that the sampling was much less complete 
than that carried out, for example, by Swinden.* 
The results are given in Table I and are plotted in 
Figs. 1 and 2. The position of the samples and the 
composition, from edge to centre, of the lead-bearing 
ingot TTP is shown in Fig. 1; similar data for the 
lead-free ingot, TTQ, are shown in Fig. 2. The deter- 
minations for carbon and sulphur in this series were 
made by micro-chemical analysis. 

The general form of the curves is similar to that 
normally found in rimming steels, although the peak 
at the position corresponding with the commencement 
of the core is possibly more pronounced than usual, 





* Seventh Report on the Heterogeneity of Steel 
Ingots, page 15, J. and S. Inst., Special Report No. 16 
(1937); Eighth Report, page 17, J. and S. Inst., Special 


therefore, that where the carbon content is really low 
| the percentage of carbon at the extreme outside edge of 
| the ingot may be appreciably higher than that in the 
core. On the other hand, it is also probable that 
| sampling from three positions A, F and C hardly gives 
} an adequate picture of the segregation from edge to 
| centre of an ingot, and it is advisable that a number of 
samples be taken at increasing distances from the edge 
in order to obtain a true impression of the segregation 
of the elements. The results obtained with the present 
ingots show that the segregation found in example 62, 
which had hitherto been looked upon as an exceptional 
case, may indeed be quite representative of ingots of 
very low carbon content. 

The present results tend to confirm the hypothesis of 
Hultgren and Phragmén that for liquid steel of lower 
carbon content than the balanced composition, which 
they put at around 0-06 per cent. of carbon, the carbon 
would decrease in the liquid metal during freezing under 
gas evolution. This aspect has been recently discussed 
by Binnie,} who estimated that with a manganese-free 
steel at atmospheric pressure the balanced composition 
would be 0-045 per cent. of carbon, increasing to 
0-063 per cent. under a pressure of 2 atmospheres. In 
view of the differences in the values obtainable in the 





* Fifth Report on the Heterogeneity of Steel Ingots, 
page 32, I. and S. Inst., Special Report, No. 4 (1933). 

t Sixth Report on the Heterogeneity of Steel Ingots. 
pages 19, 23, I. and S. Inst., Special Report, No. 9 (1935). 

t Jl. I. and S. Inst., vol. 146, page 283P (1942). 
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yr subjected to microchemical analysis as given 
in Table I and those determined by normal methods, 
it is probable that where conclusions on segregation are 
to be drawn from analysis figures for elements pfesent 
in very small quantities, the methods adopted for 
analysis should be sufficiently sensitive to determine 
quite small changes in composition, and care is necessary 
in taking the sample for analysis and in selecting posi- 
tions in the ingot from which the analytical samples are 
obtafned. 

Microstructure.—Samples for micro-examination were 
obtained from the slices cut from the different positions 
selected for the tests on machinability. In view of the 
known difficulty with selective etching treatments for 
lead a comparison was made of the structures of the 
lead-bearing and lead-free steels. The structures were 
generally similar to those usually found in rimming 
steels, as already described, for example, by Swinden.* 
Numerous small inclusions of the sulphide type were 
observed in the core of the ingot, whereas in the rim 
the inclusions, for the most part, were too small to be 
identifiable. No evidence was obtained of indisputable 
lead deposits in samples from the cast ingot. The only 
difference observed under the microscope was a greater 
tendency for the leaded ingot to show cavities formerly 
occupied by inclusions. Samples which were hot-rolled 
contained short streaky particles in longitudinal sections 
of the leaded ingot but not in the lead-free ingot ; after 
annealing at 950 deg. C. no difference could be observed 
in the leaded and lead-free sections, indicating a break- 
up or spheroidising of the supposedly lead streaks in 
the leaded ingot. 

Lead prints were obtained from axial faces of the 
leaded ingot after sulphur-printing. The method used 
was a modification of that developed by Ledloy, 
Limited, and is described in the Appendix. Tests were 
subsequently made on axial sections, 6 in. deep, cut 
across the whole width from the lead-free as well as 
from the lead-bearing ingot. There was pronounced 
segregation at the extreme base of the leaded ingot, 
where quite large globules of lead had collected, 
although the addition of lead had been made some time 
after the commencement of pouring. The leaded-steel 
prints showed a darker background, particularly in 
the core, but spotting due to lead was not readily 
discernible ; the lead-free ingot gave a colourless print. 

Machinability.—As the purpose of lead additions is 
to improve machinability, tests were made of sections 
cut from six positions representing the core and rim at 
upper, middle and lower positions in each ingot. The 
upper position was about 9 in. from the extreme top 
of the ingot and the lower position about 1 ft. from the 
bottom. It is appreciated that the requirements for 
high machining speeds are usually confined to material 
in the forged and rolled condition and not in the con- 
dition as cast. The Oxford Airey machine used for the 
determination of relative machinability has been pre- 
viously described. The figures given in Table II show 


TABLE II.—Relative Machinability. 














Energy Absorbed. Ft. Ib. per 
Cubic Inch. 
Position in ee 
a. Energy 
Lead- Bearing Lead-Free Absorbed. 
Steel TTP. Steel TTQ. 
x 10-* x 10~¢ 
Upper rim 2-61 3-37 23-5 
Upper core 2-45 2-83 13-4 
Middle rim .. 2-45 3-7 34-5 
Middle core .. 2-25 3-06 26-5 
Lower rim 2-38 3-64 34-5 
Lower core 2-51 2-83 11-3 
a 
Mean 2-44 3-24 24-7 











the energy absorbed in removing 1 cub. in. of metal 
with a tool having an action similar to that of a milling 
cutter. The conditions of cutting were: Tool, high- 
speed steel; top rake, 20 deg.; cooling agent, sul- 
phonated oil solution ; feed, 0-02 in. ; depth, 0-02 in. 
These figures clearly show that the energy absorbed 
in machining tests on the lead-bearing steel averaged 
25 per cent. less than that with the lead-free steel. 
Furthermore, in both ingots more energy was required 
in the machining of the outer rim than of the less 
pure core, the average figures being 3-58 ft. lb. and 
2-91 ft. lb. per cubic inch for the rim and core of TTQ 
and 2-48 ft. lb. and 2-40 ft. lb. per cubic inch for the 
lead-bearing ingot TTP; in the latter steel a high 
lead content at the lower rim resulted in a lower energy 
figure at this position and so modified the average for 
the TTP series, but the presence of lead obviously had 
a notable effect in improving the machinability of the 
rim in ingot TTP. 

X-Ray Examination.—With the object of detecting 





* Ninth Report on the Heterogeneity of Steel Ingots, 
page 17, I. and S. Inst., Special Report, No. 27 (1939). 








t See ENGINEERING, vol. 148, page 485 (1939). 
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fine porosity and the presence of segregates of lead, 
an X-ray examination was carried out upon slices 1 in. 
wide and 0-25 in. thick cut from the centre to the edge 
of the ingot; samples were obtained from the top, 
middle and base of the ingot. For comparison pur- 
poses samples from the lead-free ingot TTQ were 
also examined. In order to determine the degree of 
local porosity a control sample was prepared by hot- 
rolling the slab cut from the rim of the lead-bearing 
ingot and machining this to the dimensions the 
slices under examination, except that the thickness 
varied in ten steps from 0-25 in. to 0-025 in.; this 
control sample was radiographed alongside the cast 
sections. From a study of the X-ray negatives it 
appeared that :—(a) No evidence of lead was to be 
observed in sections cut from the rim of the ingots, 
except near the base where occasional large deposits 
were found associated with blow-holes. (5) Several 
small globules of lead occurred in the core, more 
especially in the upper half of the ingot, particularly at 
the commencement of the core and also down the 
centre of the ingot. (c) Correlation between the radio- 
graphs and the lead contents at different positions in 
the ingot suggests that X-ray examination, although 
valuable as showing the degree of lead dispersion, does 
not permit an estimate to be formed of the quantity of 
lead present. (d) The core of the ingot appeared to 
be sound away from the large cavities, but the rim, 
which on visual examination gave the impression of 
being sound, was characterised by fine interdendritic 
columnar porosity. This porosity in the rim was also 
shown up by deep etching polished sections, but it was 
thought that the radiographs illustrated the extent 
of the porosity much better than would etching. A 
comparision of radiographs of the rim with the radio- 
graph of the forged and stepped bar showed that the 
interdendritic porosity may amount locally to as much 
as 10 per cent. to 20 per cent. 


AppEenpDix.—Leap-PriIntTING. 


This method was developed by Ledloy, Limited. The 
following three solutions are used :— 
Printing Solution A. 
25 g. of tartaric acid. 
100 g. of ammonium acetate. 
250 ml. of water 
The solution was saturated with H,S. 


Developing Solution B. 
A saturated solution of H,S in water. 


Clearing Solution C. 


10 per cent. aqueous ammonium persulphate or tar- 
tarie acid solution saturated with H,S. 


Lead prints were taken of slabs cut from the two 
ingots. The surface was prepared as follows: The 
metal was polished smooth down to No. 1 emery cloth, 
then cleaned and degreased. The surface was etched 
with 50 per cent. nitric acid; the surface should be 
etched as evenly as possible. The acid was then washed 
off and the surface quickly dried. The gelatined paper 
soaked in solution A was at once applied and pressed 
well and evenly into contact, using a rubber roller, 
the back of the paper being kept moist with solution A. 
After 2 to 3 minutes the paper was stripped off and 
developed in solution B. At this stage, iron, dis- 
solved off with the lead, caused intense black staining, 
much of which washed off into the solution. This 
staining was removed by washing in solution C ; as this 
caused some fading of the lead-printing it was necessary 
after clearing in solution C to wash the print in clean 
solution B. The print was next washed in water and 
dried quickly, using methylated spirits, since moist lead 
sulphide tends to oxidise, thus obscuring the print. 

Prints were taken of sections of the lead-free ingot 
as well as of the lead-bearing one, and the following 
conclusions were reached: Satisfactory results are not 
obtainable by taking two lead prints consecutively from 
the same surface, unless the latter is machined after 

~ taking the first print, since the prints so obtained are 
poor and inconclusive. In any case the whole process 
is sensitive to dirt, and staining is common, considerable 
skill being required to obtain consistently good prints. 
However, it seems that most of the colorations obtained 
are due to lead ; this is confirmed by the lack of mark- 
ing on prints of TTQ 2, and by the respective distribu- 
tion of colour in the various sections of TTP examined. 
By photographing the final prints greater contrast may 
be obtained. False conclusions may be avoided to a 
great extent by taking several prints of the same 
specimen and considering the results so obtained in 
conjunction with each other. If the specimen is not 
machined after each print is taken, not only does the 
general background become fainter but also fine 
porosity leads to brown spot staining, which was found 
to arise from rust in the cavities. Additionally, the 
presence of copper was found to lead to some staining 
around cavities when the specimen was not re-prepared. 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


553,515. Reamer Holder. English Steel Corporation, 
Limited, of Sheffield, and J. Archer, of Woodford, Cheshire. 
(13 Figs.) January 9, 1942.—The holder is designed to 
give the tool either a rigid or a floating drive connection 
with the holder. When the tapered tang 23 of the tool 
is pressed home into the socket 21 and locks on the taper 
there is sufficient space to accommodate an intermediate 
ring 24, between the end face of the holder body 22 and 
the end face of the shank 20. The holder embodies a 
coupling capable of transmitting torque and permitting 
relative axial and limited lateral movement between 
the holder body and the tool. There are, in fact, two 
such couplings, one between the holder body and the 
ring 24 and consisting of driving dogs 26 engaging with 
clearance recesses in the ring 24, while the other coupling 
29 is similarly arranged between the shank 20 and the 
ring and set at right angles to the first. A threaded 
sleeve 31 is screwed on the shank 20, and when the sleeve 




















is in the protruded position shown in Fig. 2, a plunger 33 
engages a recess in it and locks it in this position. The 
tool is linked to the holder body 22 by a securing pin 35 
engaging a groove in the tapered tang. The parts are 
shown in Fig. 1 in position for a rigid drive. For a 
floating drive the end faces of the holder body and 
of the sleeve become stops to limit the entry of the taper 
23 into the socket 21. For this purpose the sleeve is 
screwed up to protrude its end face into contact with 
the ring 24 and the taper 23 is withdrawn slightly from 
the socket 21 (Fig. 2) sufficiently to give the desired 
flexibility to the floating drive. In this position the 
torque is transmitted by the couplings 26 and 29 while 
the feed thrust is transmitted by the ring 24. The 
relative movement of tool and holder permitted by the 
floating drive is lateral only, i.c., limited to positions 
in which their axes remain parallel. By slight modifica- 
tions of the design of the ring 24 a universal relative 
motion between the tool and the holder can be obtained. 
(Accepted May 25, 1943.) 


METALLURGY 


552,390. Manufacture of Iron Castings. The British 
Cast Iron Research Association, of Birmingham, E. Morgan, 
of Sutton Coldfield, and E. Hinchliffe, of Bentley Heath. 
August 2,1941. ( Not illustrated.)}—The invention relates 
to the treatment of molten cast iron required for the 
production of castings which are white in fracture, such 
as those possessing abrasion-resisting surfaces, usually 
referred to as chill castings, and those which are subjected 
to subsequent mailleabilising, the latter being usually 
wholly white in fracture in the as-cast condition. The 
object of the invention is to provide a process whereby 
the hardening effects of tellurium on iron castings can 
be readily controlled. Tellurium metal is added to 
molten cast iron in proportions not exceeding 0-1 per 
cent., the preferred quantity being 0-05 per cent. After 
the addition has been made, the metal is superheated. 
Alternatively, the metal may be superheated prior 
to the addition. By superheating is meant heating 





to a temperature above that at which the iron would 
normally be poured. The amount of superheat required 
varies with the composition of the iron and the thickness 
of the casting to be made. A higher superheating 
temperature will be required for heavy sectioned castings 
or those containing high proportions of graphitising 
elements, such as silicon, than for small sectioned castings 
or those which are poor in graphitising elements. Heavy 
castings, such as rolls, will require a relatively high super 
heating temperature, whereas light malleable castings 
will only require to be heated to a relatively low super- 
heating temperature. After superheating, the iron is 


| cast at the superheat temperature or is allowed to coo! 


before pouring the castings to a temperature depending 
on the depth of chill required in the castings. The depth 
of chill in tellurium-containing cast iron which has been 
superheated in the molten condition increases as the 
oo, | euperheating temperature and the pouring temperature 
increase, and is independent of the thickness of the 
casting. As an example, a cast iron of the following 
approximate composition :— 

Total carbon wah 

Silicon .. 

Manganese 

Sulphur ... 0-02 ,, 

Phosphorus 0-03 - 
was melted in a crucible at ¢ a , temperature not exceeding 
1,350 deg. C. An addition of 0-05 per cent. tellurium 
was then made and a succession of cylindrical test bars, 
% in. diameter, cast im oil-sand moulds, the respective 
casting temperatures being 1,350 deg. C., 1,450 deg. C., 
1,600 deg. C., 1,450 deg. Cy, and 1,350 deg. C., the casting 
at the two last mentioned temperatures being effected 
after heating to 1,600 deg. C. The depth of chill on each 
bar was measured and found to be approximately as 
follows :— 
Bar No. 


3-0 per cent. 
2-0 ” 
0-8 


Pouring Temperature, Depth of Chill. 
deg. C. 
os ‘ Nil. 
0-125 in. 
0-437 in. 
(bar completely white) 
0-25 in. 


1 1,350 
2 1,450 
3 1,600 


1,450 
(after heating to 1,600 
deg. C.) 
1,350... eee 
(after heating to 1,600 
deg. C.) 
The effect of the increasing pouring temperature in 
increasing the depth of chill is contrary to the known 
effects of varying pouring temperature on the chilling 
properties of ordinary chilling irons. (Accepted April 6, 
1943.) 


0-125 in. 


RAILWAYS AND TRAMWAYS. 


553,885. Securing Rails to Sleepers. Philplug Products, 
Limited, of Wembley, and C. H. Taylor, of Wembley. 
(3 Figs.) January 9, 1942.—The invention has the 
advantage of providing for variations in the position of 
the edge of the rail flange relative to the fixing screw. A 
clamp 9 of more or less circular shape has a lip 9a to 
engage the flange of the rail. Through this clamp passes 
the rail-securing screw 3. The clamp has an undercut 
recess in its top surface and into this recess is sprung 4 
split ring 8. A U-shaped positioning member 12 is 
placed under the clamp 9 with its arms embracing the 
screw 3 and their ends butting on the edge of the rail 
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flange 6. At the root of the U are transverse serrations 
12a which are engaged by a V-projection 9c on the under- 
side of the clamp. The member 12 has a set of serrations 
126 on its under face. The under surface of the lip 9a 
is slightly rounded so as to have a rolling contact with 
the rail flange. The positioning member is used with the 
face uppermost which provides the most satisfactory 
groove for the clamp. The screw 3 is tightened, com- 
pressing the spring washer 8 to clamp the rail tightly on 
to the surface of the sleeper. The rail is clamped to the 
sleeper by spring pressure, so that the effect of rail hammer 
is largely obviated. Should the spring fracture for any 
reason, however, the rail is still securely held, owing to 
the confining of the spring parts in the recess in the clamp 
beneath the head of the screw. (Accepted June 9, 1943. 
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SENSITOMETRY OF 
DRAWING-OFFICE PHOTO- 
PRINTING PROCESSES. 


By Dr. HaroLp HEY woop, M.Sc.,M.I.Mech.E. 


‘not reach the cell, so that the transparency appears! The papers normally used for drawing office 
to be reduced. The opacity of an object is the | photo-printing comprise two main classes, namely, 
reciprocal of the transparency, t.e., the ratio of the | negative and positive processes. The “ true-to- 

| incident to the transmitted light. The density of | scale” process involves the inking of a gelatine 

a film, such as a photographic deposit, is propor- | surface, and does not come within the scope of this 
tional to the logarithm of the opacity of the film. | article. The blue-print or ferro-prussiate process is 

| The contrast of a printing paper is measured by the | the most familiar and frequently used of all papers, 


Tue difficulties of drawing-office printing room | exposures that will respectively fully affect and just 
operatives are accentuated under present conditions, | fail to affect the sensitive coating. . In this article the 
which make it necessary to produce the best possible | ratio of these two exposures is termed the exposure 
prints, often from pencilled originals, with the} ratio. The “ gamma ” vajue for a printing paper is 
minimum wastage of printing paper. Prints of good | the slope of the straight portion of the line relating 
quality may easily be produced from tracings in| density of photographic deposit and logarithm of 
Indian ink, but more experience and some knowledge | exposure. It is thus a measure of contrast, and the 
of the process involved is necessary to obtain the | higher the value of gamma the greater is the contrast 
best possible results from pencil drawings on various | of the paper. Due to the varying shape of the sensi- 
qualities of paper. Detailed descriptions of the | tometry curves, the gamma value and the exposure 
various processes of photo-printing are given in| ratio are not always inversely proportional, but 
Modern Plan Copying Processes and Equipment, | generally a high gamma value corresponds to a low 
by B. J. Hall and B. Fairfax Hall, and are therefore exposure ratio. The sensitivity of a printing paper 
not included in this article. There is, however, a | is the rapidity with which it is affected by the action 


mainly because of the cheapness of the paper and 
| the ease of operation. Exposure to light darkens 
| the sensitive coating from a greenish yellow to a 
| bluish grey colour; when washed in water the 
| unexposed green coating is dissolved and the back- 
ground developed, leaving white lines on a blue 
ground. Sepia prints are not generally used for the 
direct. production of copies from an original, but the 
print may be used as a negative for the subsequent 
printing of positive blues or for making alterations 
on a drawing, in which case unwanted lines are 
blacked out on the sepia print with Indian ink. The 
sensitive coating of this paper contains silver salts 
which darken slightly on exposure to light ; washing 





lack of published data on sensitivity measure-| of light of a given intensity. This article is only | the exposed paper in water develops the ground 


ments of the various photo-printing papers at present | concerned with the relative sensitivity of papers. 
available, and the measurements described below 


The following simple example is given in order to | weak hypo solution. 


| colour and this attains full density after fixing in 
A final washing in water is 
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are presented in the hope that they may give opera- | make clear the important relationship between trans- 
tives a more complete understanding of these pro-| parency, opacity and density. Consider a number 
cesses. | of sheets of tracing paper, each sheet being of such 

Before discussing the characteristics of photo-/|a quality that 50 per cent. of the incident light is 
printing papers, the various terms which will be | transmitted through the paper. The transparency 
used are defined. Some of these are well known | of a single sheet is thus } and the opacity is 2; 
and in common use, but others may not generally | 
be understood precisely. Exposure is the process | 
of allowing light to act on the sensitive coating of | _ 
a paper, thus effecting a change which may be | 


TABLE I.—Relationship between Transpurency, 
Opacity and Density. 











| 
visible, partly visible or invisible according to the | ., {a | pena. 
nature of the coating. Development is the applica- | of Tracing | parency. | OPscity | 
tion of a process to the exposed paper which acts Paper. | | ott od | Relative. 
selectively on the sensitive coating, thus rendering | ___ =: 
the print clearly visible if previously invisible or only | 0 1 1 0 0 
partly visible. Fixing removes those parts of the | 1 0-5 2 0-301 1 
sensitive coating which have not been affected by | ; | a5 $ cs : 
exposure to light, nor by the action of a developer | 4 | 0-0625 16 1-204 4 


if used. A negative is a reproduction in which the | 
light and dark tones of the original are reversed. A | two sheets together would have a transparancy of 
positive is a reproduction in which the light and dark | } and an opacity of 4, and so on. The densities of 
tones are the same as in the original ; a repetition of | these combinations would be proportional to the 
a negative process gives a positive reproduction. The | logarithms of the opacities, as shown by the figures 
transparency of an object such as a piece of tracing|in Table I. Hence it is seen that the combined 
paper, is the proportion of the incident light which is | opacity varies as the product of the individual 
transmitted through the object, i.e., the ratio of | opacities of each sheet, but the density increases as 
transmitted to incident light. When measuring the | the number of sheets. The opacity of a combina- 
transparency of papers, the paper must be placed | tion of any films or deposits is equal to the product 
in close contact with the photo-electric cell; if | of the individual opacities ; thus, if a pencil film of 
situated some distance away from the photo-cell, | opacity 5 is superimposed on a paper of opacity 3, 











part of the transmitted light is scattered and does! the combined opacity will be 15. 





Test Pruyts From Neaative Test-Pvate. 


necessary. Bromide paper is used for photostat and 
reflection printing, and for photographic repro- 
duction. 

Ferro-gallic paper is not being used extensively 
since the introduction of dye-line papers, but it 
has the advantage that blemishes on the print 
may be cleaned off with a sponge during the pro- 
cessing. The sensitive coating is fendered soluble 


|in water by exposure to light, and the unexposed 


portions are developed to an indigo colour by 
means of a solution of gallic acid, so that the 
print consists of indigo lines on a white ground. 
The gallic acid developer may be incorporated in the 
paper, so that the processing can be performed in 
water only. Dye-line papers are extensively used 
wherever positive prints are preferred to blue prints, 
and can be made at very little increased cost. The 
final colour of the lines may be blue, brown or black 
according to the paper selected. The unexposed 
sensitive coating is usually yellow or green and con- 
tains a dyestuff component that is fugitive to light 
action.’ Exposure therefore bleaches this, leaving 
the unexposed portions of the print faintly visible, 
and these are developed to the full colour either by 
damping the surface with a developing solution ar 
by the action of ammonia fumes. Fixmg and wash- 
ing are unnecessary, so that prints are rapidly pro- 
duced and stretching or contraction of the paper is 
minimised. 

For the purpose of testing the papers, a 500 
H. & D. photographic plate was exposed in a 
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series of strips, the exposure for 
each successive strip being double 
that for the preceding one. The 
opacities of the strips on the deve- 
loped plate were measured in con- 
tact with a direct-reading type of 
photo-electric cell, and the values 
for each exposure are shown graphic- 
ally in Fig. 1, on page 21. The 
various sensitive papers were ex- 
posed through the test plate to the 
light from a mercury-vapour lamp 
under standardised conditions, and 
the densities of the sections of the 
print measured after processing. By 
exposing a number of strips for dif- 
ferent times, the relationship be- 
tween actual exposure and density 
of colour could be determined over 
the whole range from white to 
deepest tint, and hence the ex- 
posure ratio for the paper as defined 
above. A paper that has a long 
exposure range is termed “ soft,” 
and one with a short exposure 
range is “‘contrasty.” The results 
of the measurements given in 
Table II show that, generally, slow 
papers are more contrasty than rapid 
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papers, both for blue and for dye-line papers. Sepia |The sensitometry curves for several of these papers | giving medium contrast, curve 6 for a slow blue- 


negative paper is a special case; although a long) are shown in Figs. 2 and 3. 
range of exposure is needed to produce the full con- | the extremities of the curves denote the exposures | a sepia negative paper. 


TABLE II.—Sensiriviry MEASUREMENTS ON PHOTO-PRINTING PAPERS WITH MERCURY-VAPOUR LIGHT. 





Ref. Type of Paper. 


Relative Exposures for 


} 
| 











| 
| 
No. Full No Visible 
| Effect. Effect. 
1 Rapid blue | 3-9 0-18 
2 Rapid blue be 4-6 0-22 
3 Blue A 5-7 0-27 
4 Blue... oat 4-9 0-44 
5 Slow blue «| 6-4 0-64 
6 | Sepia negative ys et 19 0-15 
7 Ferro-gallic positive .. , 20 1-4 
8 | Dye-line ; blue .-| 1-75 0-087 
9 | Dye-line ; brown ofa 3-2 0-12 
10 Dye-line ; black of 4-0 0-25 
11 Dye-line ; black vi 7-0 0-55 
12 | Dye-line; black | 6-1 0-63 





| Approximate 





Exposure Gamma | Relative 
Ratio. Value. | Exposure 
Time. 
22 0-66 2-1 
21 0-64 2-5 
21 } 0-64 | 3-2 
11 | 0-75 | 4-0 
10 | 0-93 5-5 
125 0-49 | 7 
14 | 0-57 12 
| 20 0-31 | 1-0 
27 0-33 | 1-5 
| 16 0-57 2-2 
13 0-98 5-0 
10 0-59 5-2 





trast which the paper is capable of rendering, yet 
because of the great density of the deposit, about 
half of the fuil range of exposure will produce a 
contrast equal to that of the average dye-line paper. 


which will produce the full range of tones as esti- 
mated by eye, t¢., the resulting tones are indis-: 
tinguishable from white and full-colour respectively. 
In Fig. 2, curve a is for rapid blue-printing paper 





The arrows near to| printing paper giving high contrast and curve c for 


Of the curves in Fig. 3, 


| that lettered d is for a slow dye-line paper giving a 
very dense deposit with high contrast, curve e for 
a slow dye-line paper giving high contrast, curve f 
for a very rapid dye-line paper giving low contrast, 
and curve g for a slow-printing ferro-gallic paper. 

The previous section has shown how the exposure 
ratio of a particular paper may be determined ; 
| this factor must now be related to the contrast of 
| the original tracing or drawing in order to produce 





of 15. 





the best possible print. 
of tracing cloths and papers have been measured by 
photo-electric apparatus, and the results are given 
in Table LII, opposite. The opacities of pencil and 
ink films have also been measured, and to obtain 
the combined opacity of any line and paper the 
| respective opacities should be multiplied. 
example, the combined opacity of a pencil line of 
opacity 5 on natural tracing paper of opacity 1-5 
would be 7:5, and the same pencil line on detail 
paper of opacity 3 would give a combined opacity 
The contrast of the drawing, which is the 
ratio of the opacity under the lines to the opacity 


The opacities of a number 


For 
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Fic. 8. REFLECTION PRINTING. 


of the clear paper, would, however, be the same in 
both cases, namely, 5, i.e., the contrast is equal to 
the opacity of the superimposed lines and is in- 
dependent of the opacity of the paper base. Hence 
the printing effect depends only on the quality of 
the lines, but the printing time will vary according 
to the opacity of the paper, being doubled for the 
latter case in the above example. This simple 


TABLE III].—Opacities of Papers and of Ink or Pencil 
Films Measured by Means of Mercury-V apour Light. 





} 
Type of Paper, Cloth or Film. Opacity 


Incident Light 
Transmitted Light 





Blue tracing cloth | 
White tracing cloth . - 
Parchment tracing paper . .| 
Natural tracing paper ..- oy 
Detail paper ye pe - 2 


1-8 to 2-4 
1-7 

to 2-6 

to 1-7 

to 4 


1-8 
1-3 


Hard pencil film on oF 2 to 3 

Soft pencil film .. o. nal 3 to 7 

Indian ink ei od ul 100 to 500 
J 





theory does not hold for extreme cases, such as 
thick cartridge paper, where diffusion of the light 
would cause a loss of definition and of contrast. 

As shown above, the ratio of the exposures given 
to the sensitive coating of a printing paper situated 
respectively below the lines and the blank paper 
of the tracing will be the same as the contrast of 
the original. To attain the full range of colour 
contrast which a paper is capable of rendering, the 
contrast of a tracing must therefore be at least as 
great as the exposure ratio for the paper. For 





example, the ratio of exposures given to a paper by 
printing through a tracing with inked lines will be 
at least 100, which is greater than the exposure 
ratio of any of the usual printing papers, and hence 
| there should be no difficulty in obtaining the full 
range of colour contrast from such a tracing. On 
the other hand, the contrast of a pencil drawing is 
less than the exposure range of the normal printing 
papers, and is therefore insufficient to bring out 
the full range of tones which could be,obtained on 
the printing paper. Such drawings need careful 
| adjustment of the exposure if the prints are to have 
| maximum possible contrast. 

| The theory is shown by the diagrams in Fig. 4 (a) 
| and (6), opposite, in which the full line represents the 
|sensitometry curve of a rapid blue-print paper 
| having a fairly long exposure range. Let the points 
A, and A, respectively represent the exposures given 
below the lines and below the blank paper of an 
inked tracing, the exposure A, being just sufficient 
| to give the paper the deepest possible tint. Since 
the contrast of the tracing, represented by the ratio 
|of A, to A, is greater than the exposure range of 
the paper, the exposure A, will be insufficient to 
cause any tinting of the paper. If, however, the 
same tracing is given a longer exposure in the 
printing machine, such that the sensitive paper 
under the ink lines is on the point of being affected 
by the light, then the paper under the blank portions 
of the tracing, although over-exposed, cannot be 
further darkened. This latter case is represented 
by the points B, and B,, which have the same ratio 








as A, and A,, and any exposure between these 
limiting cases will give a perfect print consisting 
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of white lines on a fully coloured ground. The 
same reasoning applies to dye-line papers, except 
that exposure to light bleaches the paper and a 
positive print is produced. Fig. 4 (6) shows the 
effect of printing from a pencilled drawing, for 
which the contrast represented by the ratio of A, 
to A; and B, to B, is less than the exposure ratio 
of the sensitive paper. Exposures A, and A, will 
produce a print with white lines on a lightly coloured 


| ground; exposures B, and B, will produce tinted 


lines on a fully coloured ground. An intermediate 
exposure, such as represented by C, and ©, will, 
however, give the greatest possible contrast in the 
print, since these points intersect the straight line 
portion of the sensi eurve which has the 
greatest slope. The dotted line in Fig. 4 (6) repre- 
sents the sensitometry curve of a slow blue paper 
and shows how the use of a paper with a smaller 
exposure ratio will still further increase the contrast 
which may be obtained in a print from a pencilled 
drawing. 

The prints shown in Fig. 5 were made to show how 
contrast may be affected by variations in printing 
time. The original was on thin tracing paper and 
was drawn partly in Indian ink, soft pencil and 
Ferro pencil grade H.’ The diagram on the left 
shows the transparency and opacity of the different 
sections of the original, assmeasured by means of 
the photo-electric cell. The first print was on a 
rapid blue paper and was fully exposed to give the 
maximum contrast with ink lines ; “tonséquently the 
pencil lines were overprinted’and are coloured. The 
second print was on the same paper but was under- 
printed to give the maximum contrast with soft 
pencil lines. The third print was on a slow blue 
paper having a smaller exposure ratio, and shows a 
marked improvement in the rendering of the pencil 
lines. Similar prints on a dye-line paper are shown 
in Fig. 6, the first two prints being made from the 
same original as was used for Fig. 5. The third 
print was made from an original on detail paper, 
having twice the opacity of the thin tracing paper ; 
consequently the printing time was doubled, but 
the contrast of the print has not been appreciably 
affected by the increased opacity of the original, 
though the hard pencil appears to have “ taken ” 
better on the rough surface of the detail paper. 
The quality of the prints has been unavoidably 
reduced in reproduction, so that the differences 
described above are not so apparent as.they are 
in the originals. ‘ 

Copies may be made by reflection printing from 
originals that are opaque or have printed matter 
on both sides. A slow bromide paper is used having 
a high contrast, and the sensitive surface is placed 
in contact with the surface of the original which is 
to be copied. Exposure is made through the sensi- 
tive paper, which thus receives a uniform exposure, 
but in addition light is reflected from the white 
surfaces. of the original and hence the sensitive 
surface in contact with these parts receives an 
increased exposure. The sensitive surface in con- 
tact with the black lines of the original does not 
receive this additional exposure, and consequently 
the developed reflection print shows a variation in 
contrast, though this is much lower than the contrast 
of the original, The final print is made by printing 
through the reflection print using the same bromide 
paper, but because of the high “‘ gamma ”’ value for 
the paper, the contrast is increased to equal that of 
the original. The theory of the process is shown by 
the diagram in Fig. 7, in which the printing paper 
base, the sensitive coating and the surface of the 
original are shown separated for clarity, though 
actually of course they are all in contact. Assum- 
ing that 100 units of light fall on the paper backing, 
which has an opacity of 5, then a uniform exposure 
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of 20 units will first be given to the sensitive coating. 
If the white parts of the original reflect 80 per cent. 
of the incident light, the sensitive coating in contact 
with these parts will receive an additional exposure 
of 16 units of light; if the black lines reflect 20 per 
cent. of the incident light, then the sensitive coat- 
ing in contact will only receive an additional expo- 
sure of 4 units of light. Hence the respective parts 
of the sensitive paper will receive total exposures of 
36 and 24 units of light, the ratio being 1-5. Assum- 
ing the gamma value for the bromide paper to be 3, 
then, after developing, the opacities of the respective 
parts of the reflection print will be in the ratio of 
1-5%, i.e., 3-4. After the final print has been made 
through the reflection print and developed the ratio 
of the opacities of the two tones will be increased 
by 3-4° which is approximately 40, and hence the 
contrast of the final print may even exceed that of 
the original. The prints shown in Fig. 8, page 23, 
have been made in the manner described above, and 
the contrast of hard pencil lines has been so increased 
as almost to equal that of inked lines. 

The measurements described above have been 
made with the aid of photo-electric equipment which 
is not normally available to the printing room 
operator, but simple tests may easily be devised 
that will indicate the general characteristics of 
different types and batches of printing papers. For 
example, a strip of tracing paper may be covered in 
sections by ink and by pencil deposits of varying 
density, and by printing through this strip the 
relative contrasts or exposure ratios and the relative 
speeds of the various printing papers may be 
estimated. The same strip may be used to deter- 
mine the relative opacities of the various tracing 
papers and cloths used by the drawing office. 
Experience is naturally the best guide, but it is 
heped that the above notes will help operators to 
set the printing machine correctly without pre- 
liminary trials and thereby eliminate waste of paper 
and time. 
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Electric Welding in Shipbuilding. London: H.M. Sta- 
tionery Office. [Price 7s. 6d. net.) 
From time to time we have referred editorially to 
the lectures on shipyard welding which were given 
at Stow College, Glasgow, during the winter of 
1942-43, for the guidance of men who might expect 
to occupy positions of responsibility in connection 
with the use of welding in shipbuilding. The course 
was organised at the instance of the Admiralty, and 
with the co-operation of the Ministry of Labour, the 
Corporation of Glasgow, the Institute of Welding, 
and the Shipbuilding Employers’ Federation ; and 
the lectures were given by experts on the subjects 
of welding and of shipconstruction. The series has 
now been reprinted in a single volume and is pub- 
lished by authority of the Lords Commissioners of 
the Admiralty. There are 20 lectures in all, and 
the authors include Mr. W. Heigh, who supervised 
the courses; Mr. D. M. Kerr, technical assistant 
to the Institute of Welding; Mr. Gilbert Roberts, 
M.Inst.C.E., of Sir William Arrol and Company, 
Limited; Mr. R. B. Shepheard, M.I.N.A., Super- 
intendent of Welding Development (Merchant Ship- 
building), Admiralty ; Mr. James Turnbull, M.I.N.A., 
of the British Corporation Register of Shipping and 
Aircraft ; Mr. F. C. Cocks, M.I.N.A., Special Sur- 
veyor for Welding, Lloyd’s Register of Shipping ; 
Mr. W. G. John, R.C.N.C., Superintendent of Weld- 
ing Development (Naval Construction), Admiralty ; 
Dr. E. G. West, manager of the Wrought Light 
Alloys Development Association ; and Mr. A. Ram- 
say Moon, Director of Research of the Institute of 
Welding and, for some time past, Director of the 
Advisory Service on Welding, Ministry of Supply. 
It will be seen, therefore, that the organisers of the 
course covered a wide industrial field in selecting 
their lecturers, who were in a position, also, to be 
able to frame their lectures in the light of the latest 
practical experience, much of which was only avail- 
able to them by reason of their official status ; thus 
the lectures are up to date as well as authoritative. 
The preface states that “no attempt has been 
made to give more than general outlines” of the 
manner in which various problems of practical pro- 








duction have been tackled ; but in fact the volume 
provides a survey that goes considerably beyond the 
elementary stages, and the shipyard welding execu- 
tive or operative who has mastered its contents and 
can regard its recommendations in the light of some 
first-hand experience will be uncommonly well 
equipped to tackle most of the welding work that 
is likely to come his way. Several of the lectures 
deal with questions of design; for example, Mr. 
Roberts contributes.one on “ Principles of Welded 
Structural Design” and Mr. H. Martin another on 
“ Design and Strength of Welded Joints,” while 
Mr. James Turnbull delivered a lecture on “ Struc- 
tural Design of Welded Hulls,” and Mr. W. G. John 
deals with design considerations in his lecture on 
‘ Weldability of High-Tensile Structural Steels.” 
Dr. West covers a wide field in discussing “‘ Welding 
of Non-Ferrous Metals.” It does not appear that 
any attention has been given to the welding of cast 
iron, and there is only a passing reference to cast 
steel ; but neither of these is likely to be encountered 
in the ordinary run of shipyard welding work and, 
indeed, there has been a progressive diminution in 
the use of cast iron on board ship, for a number of 
years past, which appears likely to continue. The 
book is well produced, with an adequate index, and 
may be recommended strongly to all who are con- 
cerned with welding in shipbuilding practice, and 
with other branches of steel construction also. 


On Britain's Business. By H. BE. Metcaur, M.I.Mech.E., 

M.LN.A. London: Rich and Cowan. [Price 128. 6d.) 
ConsmpERING how many volumes there are of naval 
reminiscence, it is rather remarkable that so few 
officers of the Mercantile Marine have felt the urge 
to record their professional experiences. Especially 
is this true of seagoing engineers in merchant ships ; 
indeed, apart from T'he Fourth of the “‘ Fernandina,” 
by Engineer Lieut.-Commander G. F. Knox, and 
W. G, Riddell’s Adventures of an Obscure Victorian, 
we do not recall any recent books dealing with the 

ordinary day-to-day life*of ships’ engineers. Mr. 
Metcalf’s book, however, goes a &- to redress 
the balance. Like W. G. Riddell, Mr. is a 
former P. & O. man, who, having obtained his 
Board of Trade certificates, ‘‘ swallowed the anchor ” 
at a comparatively early age ; but the resemblance 
extends still farther, for both men, instead of settling 
down in their home country, obtained posts that 
took them far afield, Riddell to Finland (then 
Russian territory), where he managed a shipyard 
for some years; and Metcalf to China, Japan, 
Russia and Poland, as resident engineer for Messrs. 
Babcock and Wilcox, Limited, with whom he spent 
32 years. 

Though his first introduction to the business of 
earning a living was in the office of a London tea 
merchant, this did not last long, and, at the 
age of 154, inspired to make the change by “ reading 
books on engineering,” he left the tea trade to 
become an apprentice at the works of Messrs. David 
Napier and Sons, Lambeth. Apparently, however, 
the “ books on engineering *’ had not prepared him 
sufficiently for the lowly preliminaries of an engin- 
eering career, and “several months, making only 
bolts and nuts ” merely induced further restlessness. 
Mr. Metcalf seems to have been wise beyond his 
years, for he did not abandon his hopes, but 
persuaded his parents to enter him for a three years’ 
course at Finsbury Technical College, where he 
studied for a year under Perry, Ayrton and Silvanus 
Thompson before financial stringency obliged him 
to abandon the course. His next move was to the 
works of Maudslay, Sons and Field, where he 
remained until, in 1889, at the age of 21, he joined 
the P. & O. steamer Rome as seventh engineer. In 
due course, he obtained his Chief Engineer’s 
“ ticket,” and resigned his appointment with the 
P. & O. Company in order to study for “ Extra 
Chief”; for which he was duly examined, and 
passed, by J. Macfarlane Gray, of the Board of 
Trade. 

As an instance of how the course of a lifetime may 
be affected by the impulse of a moment, the next 
incident in Mr. Metcalf’s narrative deserves to be 
given in his own words, only slightly abridged. 
““A few days later,” he records, “while walking 
down Queen Victoria-street with a friend, on our 
way to celebrate our passing the examination, 





I noticed the words *‘ Babcock and Wilcox, Ltd., 
Water Tube Steam Boilers,’ over the door of one 
of the offices. I suggested to my companion that 
he should wait for a few moments while I paid a 
call on the firm. On asking to see the manager, | 
was taken in to H. W. Kolle, later a Director of 
the firm. I told him I had called on the off-chance 
of there being a vacancy for an engineer in the 
Marine Department; he thereupon took me up- 
stairs to Mr. (now Sir William) Reavell, who was 
then in charge of that department. My luck was 
in that morning—47 years ago—for it so happened 
that the Company had received an order for t wo 
marine-type water-tube boilers for a Norwegian 
vessel, and the man who had been selected to 
follow through the construction of the boilers in 
the shop, erect them in the ship, and carry out the 
steaming trials, had written resigning his position. 
Reavell then took me to see James H. Rosenthal 
(later Sir James Kemnal), the Managing Director. 
I produced my newly-acquired Extra Chief’s Certi- 
ficate, explained the training I had received, and 
was there and then engaged, and instructed to report 
on the following Monday at the Company’s works 
near Glasgow. On rejoining my friend, he roundly 
scolded me for keeping him waiting so long, but 
when I told him I had clinched a job ashore he 
quickly realised the possibilities of the occasion. ” 
He could not have realised, however, how inter- 
esting and varied a field of activity had been opened 
by that chance call ; but the details of the author's 
subsequent wanderings and experiences must be 
left for the readers of his book to learn for them- 
selves. His contemporaries will find in it many 
names to revive their own recollections ; his succes- 
sors, a background to which their own more recent 
experiences can be related ; but it is to the younger 
generation of engineers that the book should be 
especially commended. Many of the opportunities 
open to an engineer overseas in Mr. Metcalf’s day 
exist no longer ; but others are occurring continually 
and there is no reason to suppose that the war will 
reduce their number—in the immediately post-war 
rather the reverse. This book, the story of a 
full and fruitful life, suggests both professional and 
literary examples worthy of emulation. 





The Evvluti of Railway By CHARLES E. LEE. 
Second Edition, revised and enlarged. London: The 
Railway Gazette. (Price 68.) 

THE origin of this admirable monograph was a paper 

presented by Mr. Lee at a meeting of the Permanent 

Way Institution, held in London in March, 1937, 

and subsequently published in the Proceedings of 

that institution and in the pages of The Railway 

Gazette. It represented, obviously, the fruits of 

many years of painstaking research, the nature of 

which made it improbable that the paper, as first 
printed, completely exhausted the relevant data 
still preserved among the scattered muniments of 
the railway-using world, and many of them in 
private hands; new facts were almost certain to 
be brought to light as a result of the initial pub- 
lication, and this has taken place. During the six 
years that have elapsed since the first edition ap- 
peared, Mr. Lee has gathered some additional data 
and a number of supplementary illustrations which 
fully justify the preparation of this revised edition. 
The evolution of the modern railway is traced, 
through the intermediate stages of the plateway 
and the medieval mining tramway, from the 
ancient rutways of the Greeks and Romans, and 
the dimensions given for various examples of these, 
from widely separated sites, show a remarkable 
affinity with the present “standard” gauge. It 
is rather surprising that, in citing his British 
instances, Mr. Lee appears to have omitted one of 
the best known, namely, the ruts in the gateway of 
the Roman camp at Borcovicus, on Hadrian’s Wall ; 
although the argument is sufficiently convincing 
without the additional support that this would 
have given. It would have been interesting, too, 
if some discussion and elaboration had been in- 
cluded of the theory almost casually advanced as 
long ago as 1880 by W. W. Evans, of New York, 
that the gauge of the ancient chariots “ probably 
grew out of the size, the weight, and the strength of 
man.” Perhaps this may be attempted in a future 
edition ; for future editions there are likely to be. 
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NOTES FROM NORTH AMERICA. 


Canapa’s exports of base metals are now greater 
than those of any other country in the world, and this 
year Canadian metal output will attain the highest 
peak in history, according to Mr. C. D. Howe, Minister 
of Munitions and Supply. Mr. Howe attributed 
Canada’s metal export leadership to the enormous 
expansion of the aluminium industry, the development 
of a new process for magnesium, increased recoveries 
at large base-metal mines, the revival of old mines 
and exploitation of new ones. Canada’s aluminium out- 
put, for example, is now six times that of 1939, and, 
in fact, is greater than the total 1939 production of the 
rest of the world. About 40 per cent. of the war 
aluminium requirements of the United Nations now 
comes from Canada, which also produces 95 per cent. 
of the nickel, 20 per cent. of the zinc, 12} per cent. of 
the copper, 15 per cent. of the lead, and 20 per cent. 
of the mercury. Mr. Howe went on to tell the Canadian 
House of Commons of what was, apparently, one of the 
most important discoveries of tungsten on the North 
American continent. ‘“‘ In the latter half of 1943,” he 
said, “Canada should be well on the way to self- 
sufficiency in tungsten. The search for molybdenum 
has met with considerable success. Two new pro- 
perties, one financed by the Government, will be in 
operation in the latter half of the year, and their 
combined output should provide the major part of our 
requirements. The development of mercury has been 
outstanding. Prior to the war, we were entirely 
dependent on imported supplies, but to-day Canada 
is one of the important producing countries of the 
world, and we are exporting in quantity.” 

Despite almost a month’s delay in the opening of 
navigation last spring, and intermittent fogs and ship 
casualties which later impeded traffic, the Great Lakes 
iron-ore fleet in the United States is well on its way 
toward its 1943 quota of 86,500,000 tons of ore. The 
pre-season goal was 95,000,000 tons, about 3,000,000 
tons more than the record-breaking movement of 
iron ore in 1942; but the United States Office of 
Defense Transportation revised the quota after the War 
Production Board indicated that it would be satisfied 
with the lesser . The 1943 ore shipments from 
the upper Lakes 65,102,295 tons to October 1, 
as compared with 72,441,453 tons on the same date 
last year. Shipping was hindered by foggy weather 
in September 1943, but loadings totalled 12,677,985 
tons, closely approximating to the 13,000,000 tons 
scheduled to be moved in that month. The schedule 
required the delivery of 12,000,000 tons in October and 
9,500,000 tons in November to achieve the 86,500,000- 
ton quota. In peace time, November 30 was con- 
sidered the end of the ore shipping season, the normal 
insurance rates remaining in force until midnight on 
that date; in war time, however, traffic must con- 
tinue until the waterway is frozen. The ore fleet 
was augmented this season by 14 ships of 18,000 tons 
capacity, built by the United States Maritime Com- 
mission and put into service as they were launched. 
Stocks of iron ore at the lower Lake ports and furnaces 
are about 4,000,000 tons below the figure of a year 
ago, but if the planned quota is reached, the stocks 
on hand on May 1, 1944, when navigation will be 
resumed, should provide a safe margin of 40 days’ to 
50 days’ supply. 

A survey 
Docks of the United States Navy shows that, of the 
8,000,000,000-dols. trey scheduled for the three 
years July 1, 1940, to June 30, 1943, 85 per cent. was 
completed by the middle of October. Of this pro- 
gramme, industrial facilities accounted for 3,200,000,000 
dols. Sixty per cent. of the industrial construction 
was for shipbuilding and ship repair, the remainder 
being divided equally between ordnance and aircraft. 
Nearly 30 per cent. of the money spent on non-in- 
dustrial construction was for naval aviation shore 
facilities, lesser amounts being expended on advanced 
bases, structures for naval personnel, storage, ordnance 
depots, and fleet facilities. Of these various sub- 
divisions, only the advanced base programme was less 
than 75 per cent. complete by the middle of October. 
Direct Navy work has been carried on five times as 
rapidly as normal peace time construction under Federal 
auspices. graving docks were among the most 
difficult shore installations that the American engineers 
had to build. Prior to America’s entrance into the 
war, the construction of these docks occupied, on an 
average, 50 months each. Since Pearl Harbour, how- 
ever, the average has been cut to 22 months. Before 
the war, the naval air station at Alameda, California, 
required 39 months to complete; the Kaneohe air 
station in Hawaii, which was begun in 1939, required 
19 months. In 1942, the air station at Hutchinson, 
Kansas, was hurried through in 2} months; that at 
Memphis, Tennessee, which required the removal of 
4,000,000 cubic yards of earth, was completed 
in four months. Two war types of construction 
carried out by the Bureau are floating docks and 
pontoons. The construction of the docks, some of 


the work of the Bureau of Yards and | East 


which are capable of handling the largest battleships, 
began late, but, in the first half of 1943, the total lifting 
capacity of docks completed was 255,000 tons. In the 
first half of 1941, the Navy produced 1,920 pontoons, 
but, in the corresponding period of 1943, 27,924 were 
completed. In all, nearly 85,000 of these pontoons, 
which are used as lighters, fuel barges or bridges, have 
been produced. 

The combined paper requirements of the United 
States, Canada, and the United Kingdom for 1944 will 
exceed those of 1943 by 7 per cent., but the 1944 pro- 
duction will probably fall 27 per cent. short of 1943. 
As a result, a severe paper shortage is expected in 
Canada and the United States. The crisis is due to a 
shortage of skilled labour to fell the trees, cut them to 
length, stack the cordwood, and haul it to market. 
So great is the deficiency, according to a report made 
by the Combined Pulp and Paper Committee of the 
three nations, that “if no additional woods labour is 
made available, the entire elimination of newsprint 
would fail to balance the budget.” Numerous paper 
mills in the United States have been shutting down all 
or part of their capacity for lack of wood or of pulp, 
and it is stated that one American papermaker shut 
down his mill and sent the employees into the woods at 
factory wages to cut timber to enable him to resume 
operation. During the war, pulp, papgr, and paper- 
board have been looked upon as an unfailing and 
unlimited source of substitute material to replace other 
“ strategic’ materials in short supply. Meanwhile, 
much manpower has left the —— industry because 

rates are frozen at levels too low to compete 
with industries which are no more essential than paper. 
The American official estimate is that to meet the needs 
of the coming year will require an additional 18,500 
men in the United States, working an average of 
225 days a year in the woods, and 20,000 working in 
Canada, east of the Rockies, for 100 days a year ; 
but only in Quebec, according to the officials of the 
paper companies, is there left any worthwhile number 
of woodsmen who might be switched to pulpwood 
cutting. There is no sh of standing timber or of 
man ne eS ee one 
pulpwood, and results directly from insufficient supplies 
oflabour. Meanwhile, the Timber Controller of Canada 
has stated that lumber production needs as many 
additional men as does pulpwood cutting; and 
the need for labour to cut fuel wood is even more 
urgent. 

The movement of oil by rail in the United States has 
increased from a pre-war figure of 5,000 barrels a day 
to a recent peak of 1,000,000 barrels ; supplies through 
pipelines, from 42,000 barrels a day to 406,000; and 
by barge, from 64,000 barrels a day in April, 1942, to 
168,000. The total inland and overland movement 
of oil has already reached 1,400,000 barrels a day, and, 
next Spring, will approach 1,700,000 barrels ; by which 
time, the supply of oil by pipeline to the . Atlantic 
seaboard is expected to reach 725,000 barrels a day. 
To make this increase possible, the United States 
Petroleum Administration has carried out a programme 
of new construction which includes 7,257 miles of new 
pipelines, of which 2,704 miles consists of secondhand 
pipe; the oil flow has been reversed through 3,303 
miles of existing lines; and 253 miles of natural gas 
lines have been converted to transport oil.. Among the 
major completed pipelines are the Big Inch line from 
Texas to New York, which was described on 
page 21 of the 156th volume of ENcrveerine ; a 175- 
mile extension of the Plantation line between Greens- 
boro, North Carolina, and Richmond, Virginia ; and 
the trans-Florida line between Carrabelle and Jackson- 
ville. The only unfinished Gover t-fi d pipe- 
lines are the 20-in. ucts line known as the Little 
Big Inch, from the Houston-Beaumont area in Texas 
to Linden, New Jersey, and the south-west emergency 

ipeline between Corpus Christi and Houston, Texas. 
3 -woreally-esomne projects completed in the last two 
years have included combinations of existing lines to 
feed and supplement Big Inch in the movement of oil 
to the Atlantic seaboard. This involved some reversal 
of lines, the construction of 381 miles of loop lines, 
connections, and additional pumping stations, and the 
extension of the Bayou line westward from Bato 
Rouge, Louisiana, to the Texas refineries. Industry- 
financed projects still under construction include two 
outlets from the Bermian Basin of West Texas and New 
Mexico, and a 250-mile products line from East Chicago, 
Indiana, to Toledo, Ohio. The American pipeline 
building programme is estimated to cost 256,000,000 
dols., 187,000,000 dols. representing Government pro- 
jects, and 69,000,000 dols., those for the oil industry. 
The Petroleum Administration hopes to increase crude- 
oil supplies from foreign sources, especially the Carib- 
bean area ; no other foreign source is as close to United 
States, and it is expected to produce 1,000,000 barrels 
a day by the end of 1944, as against the 688,000 barrels 
a day which it was producing late in October, 1943. 
It is reported that gasoline production has reached what 








seems to be a practical ceiling of 1,800,000 barrels a 
day, of which military demands take one-third. 





HAND-OPERATED DIE-CASTING 
MACHINE. 


THe hand-operated pressure die-casting machine 
illustrated in Figs. 1 and 5, on Page 30, has been 
designed for.the mass-production of small parts in 
zinc, tin or lead base alloys. Its capacity is indicated 
by the fact that the maximum size of the die blocks 
is 8 in. by 5 in. by 1} in., the normal size being 5 in. 
square; that the die separation is 34 in., and that the 
maximum available casting area is 9 sq. in. The pot 
capacity, in zinc, is 70 lb. and the casting capacity 
per stroke, in the same metal, is 5 oz. The machine is 
manufactured by Messrs. Die Casting Machine Tools, 
Limited, River Works, 122, Green-lanes, London, N.13, 
and it is distributed for the makers by Messrs. Alfred 
Herbert, Limited, Coventry. The machine is designated 
the M 55 Diecaster. Its general construction is shown in 
the external view, Fig. 1, and the section, Fig. 2, in 
both of which the Cone <onaeet die block assembly 
is seen on the left and the melting pot, with its lever- 
actuated plunger, on the right, both units being 
mounted on a common base so that the machine is 
self-contained. The floor space occupied is 24 in. by 
12 in. and no connections are required other than a 
gas-supply pipe to the burner under the melting pot 
and cooling-water inlet and outlet pipes on the fixed 
die block. - The net weight is 300 lb. It is stated that 
the machine can be successfully operated by unskilled 
female labour, after only a few hours’ instruction, and 
the rate of casting can be as high as 700 parts pér hour. 

Referring to Fig. 2, the gas burner is indicated at a 
and the melting pot, which is of heat-resisting iron, 
at b. The goose neck is integral with the pot and the 
plunger bore is honed and is 1-062 in. in diameter. The 
_ is slightly inclined so that a high metal level may 

maintained in it without flooding the goose neck 
nozzle in the pauses between injections. It is 
with silicate wool | pene by a sheet metal cover. 
The gas burner is of the atmospheric type using town’s 
gee of normal calorific value at approximately 120 cub. 

. per hour. The plunger is of Meehanite and is 
attached to a spindle carried in a hood above the 
melting pot and reciprocated by a bent hand lever on 
a link fulcrum. A tension spring on an extension of 
the lever beyond the fulcrum restores the plunger to its 
~ after pressure on the lever has been 
relaxed following an injection stroke. The nozzle 
of the goose neck is formed with a tapered bore and the 
end makes contact with the fixed die block with what 
may be termed a tapered spigot. This construction 
ensures that the solidified metal in the nozzle is 
pulled out with the sprue when the casting is ejected 
and that no leakage takes place at the entrance to the 
die block. The fixed die block is indicated at c in 
Fig. 2 and the moving die block at d. The fixed die 
block is attached by means of dog clamps, one of 
which is seen in Fig. 1. The moving die block slides 
on a pair of guide rods, also visible in Fig. 1, and is 
connected by toggle links of heat-treated steel to the 
hand lever for applying the closing pressure of 6 tons. 

The guide , Which are arranged diagonally, as 
can be seen in Fig. 1, have a clear space between 
them of 4§ in., and serve also as tie bolts between the 
fixed die blocks and the lever fulcrum block, as shown 
in Fig. 2. The die assembly is partly supported on a 
cantilever plate attached to the base and provided 
with a slot under the dies. Through this slot the ejected 
castings fall on to a chute which delivers them into a 
portable receptacle. The die blocks seen in Fig. 1 are 
not arranged for water cooling and no ejector plate is in 
place. The actual lay-out of the die blocks depends, 
of course, on the form of the casting to be produced. A 
typical example of a pair of blocks is illustrated in Figs. 
3 to 5. In Figs. 3 and 4, the fixed block is that on the 
left and the moving block that on the right. The left 
half of Fig. 5 is a view looking on the face of the fixed 
die and the right half one looking on the face of the 
moving die. The part produced by this pair of dies is a 
base casting several examples of which are seen in the 
eee of Fig. 3, the two parts on the left being 
finished and those on the right having the sprues still 
in place. In these particular blocks the actual dies 
are formed in the blocks themselves, but the blocks 
can be plain plates and the dies cut in steel pads 
attached tothem. The die assembly can also be varied 
to include either, hand-operated or automatically- 
operated cores, the blocks shown in Figs. 3 to 5, being 
ingenious examples of the latter type. 

The die blocks are of mild steel and since the part 
being cast is cylindrical both blocks are symmetrical 
as regards the actual mould for the casting. This 
mould can be recognised in Figs. 3 to 5 by its serrated 
and threaded appearance. It is cut in stainless steel 
inserts let into, and flush with, the face of the dies and 
secured by screwed pins, not shown, inserted from the 
back of the blocks. The fixed block contains the sprue 
passage, as will be clear on the left of both Figs. 3 
and 4. It is conical in form and has a countersink 
on the outer face of the block to take the bevelled end 





of the nozzle. The entering metal is deflected by a 
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stainless-steel spreader pin seen projecting from the 
face of the moving block. It is this pin which accounts 
for the central hole visible in the sprues of the castings 
on the right in Fig. 3. Since it is evident from Fig. 3 
that the castings have not only a central cored hole but 
that one face has a pair of deep notches and a pair of 
shallow segmental depressions, it will be obvious that a 
core is involved. This is provided in the following 
manner. A stainless-steel core plunger a, Figs. 4 and 
5, is capable of vertical movement in a core housing 
6, attached to the moving block. The bottom of this 
plunger is formed to suit the required notches, etc., and 
has a projecting pin giving the central hole. The fixed 
block is provided with a pin ¢ projecting at an angle, 
and the plunger is drilled to suit. The housing is 
slotted as shown on the left in Figs. 3 and 5. It may 
be pointed out that in this latter figure half of the cast- 
ing is indicated by hatching so as to show the core 
contour. 

Referring to Fig. 4, it will be understood that when 
the dies are closed the plunger a is held in its downward 
position, but that as soon as a cast has been completed 
and the moving block is retracted to the right the core 
plunger is automatically lifted clear of the casting, 


which can then be ejected. The casting draws out of | 


the fixed block and is pushed out of the moving block 
by three ejector pins d. These pins are attached to a 
~~ sliding in the ejector housing at the back of the 


lock and having a pair of projecting rods e. As the | 


moving die block is pulled backwards in the die-opening 
operation, the rods e come into contact with the fulcrum 
block, when further traverse of the moving block causes 
the rods d to eject the casting. The ejector plate is 
returned to its original position by four rods at the 
corners of the ejector plate and seen above and below 
rod e in the right-hand half of Fig. 5. These rods, since 
they are not in line with the casting area, are brought 
into contact with the face of the fixed block when the 
blocks are closed and the ejector plate is thus pushed 
back. © The projecting pin on the right in Fig. 5 is 
that to which the toggle links are attached and the 
double circle at the top represents the hardened steel 
bushes on which the moving block slides on the guide 
rods. The dotted lines on the left in Fig. 5, indicate 
passages drilled through the fixed block for circulating 
water, to protect the block from excessive heat con- 
ducted from the melting pot. 

As already indicated, the machine can be operated 
at high rates of production, the precise rate depending, 
of course, on the size of the casting. An average 
operating cycle would, however, be as follows. After 
the die lever has been operated to close the dies, the 
plunger lever is depressed to force the metal into the 
mould and a pause of from three to four seconds is made 
to permit solidification before opening the dies to eject 
the casting. The metal level should be maintained at 
such a point that the nozzle is not flooded when the 
plunger is in the top position. As regards temperature, 
for zinc-base alloys the melting-pot temperature should 
be maintained between 820 deg. and 850 deg. F., and 
with antimonial-lead alloys between 600 deg. and 
630 deg. F. The cooling water should be passed con- 
tinuously through the fixed block in a trickle which 
should only be increased if the rate of production is | 
increased ; too great a flow may result in the metal 
solidifying in the nozzle which would necessitate re- | 
moval of the fixed block so that it could heat up again. 
It is recommended that the block be removed while the 
metal is being brought up to casting temperature ; and 
it is stated that a die block assembly can be changed 
in about three minutes. 








INSTITUTE OF FUEL.—We are informed that a meeting 
of the Institute of Fuel, which was to have been held 
in London on January 20, when a paper by Mr. John 
Roberts was to have been given, has had to be cancelled. 
A meeting to inaugurate the new Glasgow and District 
Section of the Institute will take place at 5.45 p.m., on 
Friday, January 21, at the Royal Technical College. 
Professor A. M. Bryan, B.Se., M.1.Min.E., J.P., will 
take the chair and the President of the Institute, Dr. 
E. W. Smith, C.B.E., F.1.C., M.I.Chem.E., will deliver 
an address on “‘ Education in the Fuel Industries.” 


“ Tue Srory or Coa..”—Some interesting facts con- 
cerning coal are contained in a 16-page booklet, entitled 
“ The Story of Coal,” issued by the Coal Utilisation Joint 
Council, 54, Victoria-street, London, 8.W.1. The manner 
in which coal was formed, the processes employed to | 
locate the seams, the sinking of mine shafts and the 
layout of workings, coal cutting and haulage, and coal | 
cleaning and preparation are among the subjects dealt 
with in the booklet. Descriptions are also given of the | 
various uses to which raw coal is put and some reference 
is made to the by-products derived from it. The lan- 
guage employed throughout is suitable for the non- 
technical reader. The booklet includes some good repro- 
ductions of photographs of underground operations and 
surface plant. 
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2,500-TON SIX-DIE SLIDE PRESS. 
MESSRS. E. W. BLISS COMPANY, BROOKLYN, N.Y., U.S.A. 


(For Description, see Opposite Page.) 








kie. 1. Press 1x OPERATION, 





Fic. 2. Hypravtic Pumps anp Motor Drives. 


“ STANDARD TIDE TABLES FOR 1944.""—Messrs. Kelvin, | times, and heights in feet, of morning and afternoon tides 
Bottomley and Baird, Limited, and Messrs. Henry Hughes |at the places stated for every day in the year. Speed 
and Son, Limited, who are associated as Marine Instru- and distance tables, conversion tables, fuel-consumption 
ments, Limited, 107, Fenchurch-street, London, E.C.3,| tables, mathematical data, information concerning the 
have recently published a pocket book of Standard Tide | harbours and docks at Glasgow, Greenock, London, 
Tables, 1944, for the ports of Glasgow, Greenock, Hull, | Southampton and on the Mersey, and other matters of 
London, Liverpool, Belfast, Cardiff, and Dover, and for | interest to mariners and sea-going engineers, are in- 
the entrance to the River Tyne. The tables give the cluded. 
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2,500-TON SIX-DIE SLIDE PRESS. 


MESSRS. E. 


W. BLISS 


COMPANY, BROOKLYN, N.Y. 


US.A. 





Fic, 3. 


Motor Drive ror Sipe TRAVERSE. 


2,500-TON SIX-DIE SLIDE PRESS. |*™ arranged alternately with the slides. Obviously, 


* | this lay-out enables a considerable number of operators 
THe six-station 2,500-ton hydraulic press illustrated | to work at the same time without interfering with one | speed being effected automatically and being controll- 


on this and the opposite pages, employs the rubber pad 
technique; that is, instead of using a pair of solid- 
contoured dies, which exactly match, only one die is 
required, the sheet metal to be shaped being pressed 
into, or over, the die contour by means of a rubber 
pad, which transmits the pressure applied to it in all direc- 
tions instead of in one direction, as is the case with rigid 
dies. It will be apparent that the rubber-pad press is 
suitable only for forming light, thin sheet, but this 
type of component, under present conditions, is being 


made in enormous quantities and of a great variety of | 
With the | avoid this, the slides are given entirely independent con- 


shapes and sizes for aircraft construction. 





another. It was arrived at by Messrs. Bliss after con- 
siderable experiments with four-slide and other types 
of press. In practice, it has been found that the 
capacity of the six-slide press is three times that of the 
four-slide press as originally designed. 

Since the die slides are arranged radially and there 
are six of them, it might be thought that each pair of 
diametrically opposite slides was synchronised so that 
one slide went in as the other came out. This, however, 
would involve a particular arrangement of the load- 
ing cycle, which might not always be convenient. To 


conventional type of press, either mechanically or | trol and have not to operate in any particular sequence. 
hydraulically operated, the rate of production is cur- | Thus, as soon as one set of men has finished loading 
tailed by the time taken to adjust the matching dies | a slide, the charge-hand presses the “start” button. 
in the first place, and, secondly, by the time required | If no other slide bein the press at the moment, the slide 
to insert and remove the sheet metal and pressed parts. | immediately moves forward into place and the pressing 
Again, when a different product is required in small cycle starts, but if the press were already occupied, the 





quantity, much time is occupied in making the neces- | man would be notified by signal and immediately after 


sary changes in the dies, apart from the adjustment 
mentioned above. It will be seen in the brief descrip- 


tion given below of this new type of press how far these | 
The press has been | discharging. The whole control gear is interlocked so 


drawbaeks have been eliminated. 
developed by Messrs. E. W. Bliss Company, 53rd-street 
and Second-avenue, Brooklyn, New York, U.S.A., 
whose representatives in this country are Messrs. E. W. 
Bliss (England), ‘Limited, 2 and 3, The Sanctuary, 
London, 8.W.1. 

The general view of the press, Fig. 1, will make it 
clear that there are six columns instead of the more 
usual four, and, in consequence, six openings, through 
any of which the dies and material can be inserted and 
withdrawn. There is a central ram which is operated 
by hydraulic pressure derived from the motor-driven 
pumps seen in Fig. 2, on a platform situated at the top 
of the press, which is thus self-contained. The dies, 
which may each be of a very different character, are 
assembled on rectangular die-slides or tables. These 
slides, after loading, are run in under the press platen, 


in any order to expedite the work, and pressing can | 


thus take place on one slide simultaneously with loading 
on others. Four of the slides, and a portion of a fifth, 
can be seen in Fig. 1, from which it will be evident 
also that triangular benches for material and parts 








the slide in the press had returned to its starting 
position, the pre-selected slide would automatically 
pass in. There is thus no time lost in charging and 


that if one slide is in the press the other five cannot 
move, though one of them can be pre-selected. In 
this connection, it should be noted that the holder for 
the rubber pad has to be rotated on the platen on the 


| vertical axis of the press so as to be in the correct 


radial position for the die slide at any of the six stations. 

The control for this movement does not come into 
action if the next slide to enter the press after one 
leaves it happens to be the one in line with the latter, 


j;since the pad holder has not then to be rotated ; 


but if the next slide ready for entry is that to. the 
left of the one in the press, the holder rotates in a 
clockwise direction, and if to the right, in a counter- 
clockwise direction, the shortest movement to the 
position for the next incoming slide being thus effected. 
It will be realised that the pad has to be rotated in 
the horizontal plane for each pair of slides, since the 
slides are rectangular and arranged radially. The 
working cycle is fully automatic. Assuming that the 
press is empty, as soon as the starting button is de- 
pressed, a slide moves into the press and the rubber pad 


Fie. 4. 
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PostTiontInG Gear FoR SLIDE. 


adjusts itself to suit. The platen then descends at a 
high speed, the necessary change to a slower pressing 


able. The pressure can be relieved at any desired rate 
and is independently adjustable for each slide. This 
facility is stated to be of considerable value as the work 
on some of the slides may not require such heavy 
pressures as that on the others. In the earlier designs 
of press this regulation of pressure was not possible 
and the press had to run at its maximum capacity if 
the work on one slide happened to require the highest 
pressure. The pressure is readily adjusted by means 
of a small switch, actuated by a thumb screw, at each 
of the operating stations. The control generally is fully 
interlocked, and the platen cannot descend unless the 
die slide is in the correct mating position relatively to 
the rubber pad. Similarly, neither a die slide nor the 
rubber pad can move at all unless the platen is at the 
= its stroke. 

he method of traversing the slides may now be 
referred to. The slides consist of flat steel platens on 
heavy tables, and the dies are arranged on the platen, 
as seen in operation in Fig. 1; the tables run on 
rollers to reduce friction. When the slides reach the 
pressing position, however, the rollers lie on spring- 
borne pads which collapse as soon as pressure is applied, 
thus taking the load off the rollers and transferring it 
to the solid table and the equally rigid bed underneath 
it. The traverse is effected by a two-speed reversing 
motor with worm reduction gear and a brake. One 
of the drives is shown in Fig. 3, the brake being promin- 
ent in the foreground and the reducing gearbox in the 
background. The large pinion on the left of the gearbox 
oscillates the slide through a rack and is fitted with an 
ingenious mechanism for bringing the slide to rest 
without shock. In previous designs the slide was 
centred in the press by contact with a stop, this 
arrangement often jarring the work and necessitating 
its replacement in position on the slide after it had 
entered the press. The new mechanism, while apparent 
in Fig. 3, is more clearly shown in Fig. 4. At each end 
of the table is a portly heart-shaped cam projecting 
downwards. As shown in Fig. 4, the table is apparently 
held fast by a roller on each side of the cam, these 
rollers being carried on an oval plate attached to the 
rack driving pinion. The function of the cam is as 
follows. Just before each end of the slide traverse the 
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rack runs off the pinion and a short further movement 
is effected by the slide momentum. This carries the 
cam into the field of the rotating rollers which finally 
gripitasshown. At the same time the motor has been 
stopped and the brake applied by the control gear seen 
below the cam. This consists of a wheel meshing with 
the driving pinion and rotating a slotted dise, to the 
periphery of which adjustable dogs are attached, these 
dogs actuating the motor-control switch. It will be 
noticed that the upper part of the cam is circular, which 
means that the pinion is able to rotate 20 deg. with- 
out moving the slide should the motor not stop instan- 
taneously. When re-starting, one of the rollers comes 
into contact with the straight portion of the cam, 
above the circular part, and pushes the table rack into 
engagement with the pinion, the cam leaving the rollers 
in the process. 

It is stated that this mechanism, in conjunction with 
a two-speed motor, provides a smooth even acceleration 
and retardation to the slide while enabling it to be 
stopped in the desired position within 4, in. A similar 
arrangement of two-speed motor and cam is provided 
for the rotation of the pad to any of the three positions 
necessitated by the employment of six operating sta- 
tions, the rack in this case, of course, being circular. 
The hexagonal structure of the press gives it great 
rigidity, a feature of importance, since experiments 
have shown that, with a more lightly-constructed press, 
the pressure on the pad might be as much again 
at the centre as at the edges, due to deflection in the 
structure. The nal arrangement gives a much 
more even distribution of load. It may be noted that, 
prior to the development of the six-station press, the 
makers’ most efficient press was one with four stations 
and a non-rotating rubber pad. Two of the rectangular 
slides entered end-on and two broadside-on. This press 
enabled 12 men to be employed in loading, but owing 
to the miscellaneous nature of the dies used on the 
slides even this large number was not sufficient to 
prevent the press from being idle for a considerable 
part of the working day. With the new arrange- 
ment, tn een a oe ee 
the semi-automatic cycle and the other modifications 
mentioned above have greatly increased production. 
We understand that Messrs. Bliss are modifying the 
four-station press on the same lines in order to increase 
its productive capacity. 





SouTtH AFRICAN RaiLways.—The gross earnings of 
the South African Railways, during the period Novem- 
ber 7 to December 11, 1943, totalled 4,455,3241., against 
4,054,7891. in the corresponding period of 1942. 





FugeL LuNncHEON CLUB.—The next meeting of the 
members of the Fuel Luncheon Club will take place at 
the Connaught Rooms, Great Queen-street, Kingsway, 
London, W.C.2, on Friday, January 21, at 12.40 for 
i p.m. The after luncheon address will be given by 
Lt.-Col. C. E. Lancaster, M.P. 


INSTITUTION OF MECHANICAL ENGINEERS EXAMINA- 
TIONS.—The next associate-membership examination of 
the Institution of Mechanical Engineers will take place 
during the period April 18 to 21. The closing date for 
the receipt of applications is February 28, but candidates 
are requested to submit their completed forms, together 
with the appropriate fees, well in advance of this date, 
if possible. Copies of the syllabus of the Common Pre- 
liminary Examination of the Engineering Joint Ex- 
amination Board may be obtained from the Institution. 
This examination also will be held during the period 
April 18 to 21. Revised syllabuses applicable to the 
October, 1945, and subsequent associate-membership 
examinations have now been issued and copies can be 
obtained on application to the secretary of the Institution. 

LOCOMOTIVE CONVERSION ON THE L.N.E.R.—An in- 
teresting locomotive conversion recently made by the 
London and North Eastern Railway is the re-building of 
a 4-6-0 locomotive, which is one of six constructed in 
1917-1920 by the former Great Central Railway. As 
originally built the engine, then named “ Earl Haig,’’ had 
four cylinders with piston valves actuated by Stephenson 
link motion, but in 1929 it was fitted with Caprotti valve 
gear and re-classified. As the cylinders had been frac- 
tured, the opportunity was taken to re-build the 
engine with two cylinders exactly similar to those used on 
the class B1 mixed-traffic 4-6-0 locomotives and with the 
Bl type of boiler, the change thus eliminating non- 
standard designs. The new cylinders are 20 in. in dia- 
meter against the 16 in. of the old ones, the stroke, which is 
26 in., remaining the same. The boiler is the same dia- 
meter as formerly but the length is reduced from 
17 ft. 3in. to 14 ft. The total heating surface, including 
superheater, is reduced from 2,387 sq. ft. to 2,020 aq. ft., 
but the p e is i d from 180 Ib. to 225 Ib. per 
square inch. The tractive effort is reduced from 
25,145 Ib. to 24,555 Ib. and the adhesive factor from 
5-1 to 4°87. The re-built engine is now No. 6166. 
Walschaerte valve gear is fitted. 

















INSTITUTION ELECTIONS. 


InstiTUTION OF Civit ENGINEERS. 


Associate Member to Member.—Alfred William Cun- 
liffe, B.Eng. (L’pool.), Liverpool; Arthur Leslie 
Downey, London, W.1; Cedric Ethelwulf Dunton, 
M.A. (Cantab.), London, N.W.7; John Ynur Hughes, 
Warrington ; Sidney Nicol Kelly, B.Sc. (Glas.), Cam- 
bridge ; Salman Budrudin Tyabji, Srinagar, Kashmir, 
India ; George Flett Urquhart, B.Sc. (Glas.), Clarkston, 
Renfrewshire ; John Douglas Watson, B.Sc. (Eng.) 
(Lond.), London, 8.W.7. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Victor Ernest 
Beecher Bannister, Croydon; Lieut. (E.) Eric Swire 
Bates, R.N.; Lieut.-Commr. James Graham Belsey, 
B.A. (Cantab.), R.N.V.R.; Joseph Bentley, B.Se. 
Tech. (Manch.), Chalfont St. Peter; Laurence Jack 
Bishop, Bristol; Captain Ernest Freeman Blakemore 
B.Sc. (Manch.), R.E.M.E.; Major Alec Arthur Board- 
man, R.E.M.E.; Kenneth Bolton, B.Eng. (L’pool.), 
London; Ronald Oliver Bray, B.Se. (Eng.) (Lond.), 
Weybridge; Albyn William Norman Brown, B.Sc. 
(Eng.) (Lond.), Stockton-on-Tees ; John Cecil Brown, 
B.Sc. (D’ham.), Stockton-on-Tees; Captain Philip 
Edward Brownlow, R.E.M.E.; James Caldwell, 
Manchester ; Leslie James Chandler, London ; Stanley 
Lewis Craib, B.A. (Cantab.), Johannesburg; John 
George Day, Wolverhampton; Anthony Victor 
Delorme, Lincoln; Lieut. Eric Richard Edwards, 
R.E.M.E.; Lieut. (E.) Cyril Rupert English, B.Sc. 
(Eng.) (Lond.), R.N.; Kenneth William Everett, 
Matlock; Arthur Percival Eyden, Fareham, Hants. ; 
Mohammed Ibrahim Fawzi, Ph.D. (Lond.), London ; 
Geoffrey Bertram Robert Feilden, M.A. (Cantab.), 
Rugby; Lieut. (E.) Robert William Fenn, M.Eng. 
(Sheffield), R.N.; Captain Richard James Finch, 
R.E.M.E.; John Newton Gibson, Elland; William 
Gore, Horwich ; Leslie Edward John Gould, London ; 
Lt.-Commr. (E.) John Hainsworth Green, R.I.N.; 
Harold Morgan Knight Greenwood, B.Sc. (Cape Town), 
Mafeking; Thomas Hall, Barking; Ral Austin 
Hannam, Nairobi; Major George Roland Harding, 
B.A, (Cantab.), Hugh Hill, Swansea; John Owen 
Hounsell, Uxbridge; Major Cedric Howard Hunt, 
B.Sc. (B’ham.), R.E.M.E.; Lewis Hutchinson, Leeds ; 
Derek Alfred Hutton-Williams, B.Sc. (Eng.) (Lond.), 
London; Charles John Jackson, B.Sc. (Eng.), West 
Hartlepool ; George Jenson, Swinton ; Captain William 
Henry Jones, R.E.M.E.; Kenneth Frederick Keeble, 
Buenos Aires ; Lieut. George Kempton Lambert, B.Sc. 
(Eng.) (Lond.), R.E.M.E.; Henry Rowland Lansdown, 
London; Henry Macnaughton Lawson, Glasgow ; 
John Robert Sylvester Lewis, Hull; Alastair Douglas 
Liddell, Glasgow ; John Liddell, B.Sc. (Eng.) (Lond.), 
Pinner; Kenneth William Macartney, Bristol; John 
Ward Macdonald, London; Wilfred Percival Mans- 
field, B.Sc. (Eng.) (Lond.), Slough; Max Ludwig 
Meyer, Manchester; Norman Micklewright, New- 
castle-upon-Tyne ; Captain Rodney Hillyard Mitchell, 
R.E.M.E.; George Finlay Munn, Rugby. 


InstTITUTION OF STRUCTURAL ENGINEERS. 
Member.— Thomas Whitley Moran,’ B.A.L., 
M.Inst.C.E., Epsom; Horace Raymond Chanter, 
F.R.1.B.A., F.S.1., London; Henry Brodrick, Cheam, 
Surrey; Albert Lewis Saunders, Hornchurch, Essex ; 
Clifford Wilkinson, Leeds. 


Associate Member to Member.—Norman Stanley 
Williams, M.Inst.C.E., Cardiff; George Edward 
Cooper, Swansea; Pestonji Edulji Golvala, B.A., 


M.L.E. (India), Bombay. 
Associate Member.—John Charles 
Brighton. 


Maxwell Cook, 





BOOKS RECEIVED. 


The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 40. Studies on Adhesives. 
Part IV. Further Note on Prolamin Adhesives. By 
D. NARAYANAMURTI and V. RANGANATHAN. Dehra 
Dun, U.P., India: The Utilisation Officer, The Forest 
Research Institute. [Price 6 annas or 9d.) 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Volume 14. 
No. 3. December, 1942. Compiled by AGnes E. 
GLENNIE. London: H.M. Stationery Office. [Price 
4s. 6d. net.) 

Analysis of Aluminium and Iis Alloys. Spectrochemical 
and Polarographic Methods. London: The British 
Aluminium Company, Limited, Salisbury House, 
London Wall, E.C.2. 

Studies in Arc Welding: Design, Manufacture and Con- 

struction. Cleveland, Ohio, U.S.A.: The James T. 

Lincoln Arc Welding Foundation. Broadwater-road, 

Welwyn Garden City, Herts.: Lincoln Electric Com- 

pany, Limited. [Price 1-50 dols. in U.S.A.; 2 dols. 

elsewhere. |} 
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PERSONAL. 


Mr. H. C. F. MockripGe has been elected a director 
of the International Nickel Company of Canada, Limited, 
in place of the late Mr. Brirron OSLER. 

LORD MACMILLAN OF ABERFELDY, P.C., G.C.V.O., who 
is an honorary member of the Institution of Civil Engi- 
neers and of the Institution of Gas Engineers, has now 
been enrolled as an honorary member of the Institution 
of Municipal and County Engineers. 

Mr. P. J. Ripp, C.B.E., M.1.E.E., Deputy Engineer- 
in-Chief, General Post Office, has retired after 48 years’ 
service. 

Messrs. GOODLASS WALL AND LEAD INDUSTRIES, 
LimfreD, have acquired Fry’s METAL FOUNDRIES, 
LIMJTED, and that company’s subsidiaries engaged in the 
manufacture of printing metal, solder, bearing metals, 
gunmetals and bronzes, as from. January 1. The firm of 
Fry’s Drecastines, Limrrep, however, is not included 
in the transaction. The management of the Fry troup 
of companies will be unchanged and Mr. Joun H. Fry, 
the founder, will continue as chairman and managing 
director. 

Mr. W. T. Day, secretary of the Institute of Export, 
retired on December 31, 1943. 

Mr. S. C. Haruna, A.M.1.E.E., A.I.Mech.E., deputy 
city electrical engineer, Chester Corporation Electricity 
Department, has been appointed botough electrical 
engineer, Leigh Corporation Electric Supply, Lancashire. 


Mr. W. MELLAND has been elected President and Sir 
LAWRENCE CHUBB honorary treasurer of the National 
Smoke Abatement Society. 


Mr. Anocus A. Futon, B.Sc., A.M.Inst.C.E., 
M.I.Mech.E., water engineer, Corporation Water Depart- 
ment, Dundee, has been appointed hydraulic engineer to 
the North of Scotland Hydro-Electric Board, the chair- 
man of which is the Earl of Airlie. 


Mr. A. R. Ciagur, M.Eng., A.M.L.Mech.E., has been 
appointed assistant generation engineer to the West 
Midlands Joint Electricity Authority. 


Mr. J. R. Perris, B.Sc. (Eng.), M.I.Mech.E., has heen 
appointed Principal of St. Helens Municipal Technica! 
College. 

Mr. 8. BE. Goopatt, M.Sc., M.1I.E.E., has been ap- 
pointed assistant chief engineer to Messrs. W. T. Henley's 
Telegraph Works Company, Limited. 


Sm Francis Josern, Bt., K.B.E., D.L., M.1.Min.E., 
has been elected President of the Institute of Industrial 
Administration in succession to ViscouNT DAVIDSON. 

Mr. Jonn WADDELL, J.P., has been elected chairman 
of the Projectile and Engineering Company, Limited. 


Mr. W. O. J. Urry, who has been secretary of Messrs. 
Heenan and Froude, Limited, for over 20 years, has been 
elected a director of that company’s two subsidiaries, 
Messrs. Fielding and Platt, Limited, and Court Works 
Limited. 

Mr. P. C. SHARP, secretary, and Mr. A. P. QUARRELL, 
A.M.I.Mech.E., A.M.I.Mar.E., London-office manager, 
have been appointed to the board of Petters, Limited, 
a subsidiary of The Brush Electrical Engineering 
Company, Limited. 

ALDERMAN C. S. Bacue, J.P., has been appointed 
chairman and managing director of Messrs. Geo. Salter 
and Company, Limited, West Bromwich, in succession 
to his brother, the late Mr. E. W. Bacue, J.P. 


Messrs. CHANTRY PUBLICATIONS, LIMITED, inform us 
that the offices of the Official Architect and Planning 
Review have been removed to 28, Essex-street, Strand, 
London, W.C.2 (Telephone : CENtral 8608-9). 


Mr. J. L. Huron, A.M.1.Mech.E., has been appointed 
chief engineer to the Hoffmann Manufacturing Company, 
Limited. 

Mr. J. F. Freip, B.Sc., M.1.E.E., A.M.Inst.C.E., who 
was appointed deputy engineer and manager, Edinburgh 
Corporation Electric Supply in December, 1941, has now 
been made engineer and manager, in succession to 
Mr. J. Eccies, B.Sc. (Eng.), M.I.E.E., M.I.Mech.E., 
A.M. Inst.C.E., who, as stated on page 428 of our issue 
of November 26, 1943, has been appointed city electrical 
engineer, Liverpool Corporation Electric Supply. 


The Minister of Fuel and Power has appointed Sir 
Percival Bower, M.B.E., J.P., to be a member of the 
Central Electricity Board in succession to ALDERMAN 
WILLIAM WALKER, who is retiring after 17 years’ service 
on the Board. 

Mr. J. N. STEPHENS, M.I.E.E., assistant to Sir Felix 
Pole, chairman of Associated Electrical Industries, 
Limited, has joined the board of The Hotpoint Electric 
Appliance Company, Limited. Mr. Stephens is also a 
director of The Edison Swan Electric Company, Limited, 
and of the Electrical Manufacturers Finance Company, 
Limited, and for some years has been chairman of the 
Court of the Electrical Industries Benevolent Associa- 
tion. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Sheffield steel and engineering works 
are not yet operating at full capacity. Extensive repairs 
and overhauls had to be undertaken during the Christmas 
holiday break, and in some cases new plant had to be 
installed. At a leading works,* where an additional 
cogging mill is being erected, it was calculated that the 
work would take three weeks, so that during that period 
it would be necessary to depend on stocks of billets that 
had been accumulated. Stocktaking also has impeded 
progress in the New Year, and, in addition, departments 
in many cases suffered a good deal from absenteeism. 


Sauth Yorkshire Coal Trade.—The coal position is 
becoming more difficult. There was a good deal of 
absenteeism at the South Yorkshire collieries after Christ- 
mas, and supplies of coal have been very difficult to 
secure. The 10 per cent. cut in industrial deliveries, and 
the further restriction upon supplies to householders are 
being taken as philosophically as possible, but it is not 
easy to make the restricted supplies suffice. Fortunately 
in the coalfield there are large sources of supply at the 
open-cast sites, and their use is not likely to be affected 
by the agitation in some quarters against spoiling the 
landscapes and farm lands. More wagons have been 
available at colliery screens as a result of improved work- 
ing of mineral and empty-wagon trains, and in addition, 
the internal waterways have greatly helped in the move- 
ment of coal. Coke supplies are at a satisfactory level. 
Coke-oven owners are receiving.a further half-penny per 
thousand cubic feet for coke-oven gas supplied to the 
Sheffield and District Gas Company. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Because the Minister of Fuel 
and Power has refused to accede to their request and to 
meet them to discuss discipline in the mines, South Wales 
colliery managers are to withdraw from pit production 
committees. This decision was reached, at a special 
conference of the local branch of the National Association 
of Colliery Managers which had before it a telegram from 
the Minister in reply to a resolution of the branch passed 
at a meeting on December 21. The branch drew atten- 
tion to the fact that they could no longer assume responsi- 
bilities under the Coal Mines Act and its regulations 
because of indiscipline. They asked the Minister to meet 
them within 14 days, failing which they would withdraw 
from the committees. In his reply the Minister stated 
that, having already discussed the question of discipline 
with the National Association, he wae surprised that the 
branch deemed it necessary to submit a resolution and 
was also surprised at its terms. He felt no useful purpose 
would be served by a meeting with the branch. 
Business was severely checked on the Welsh steam-coal 
market last week by the supply position which was made 
more difficult as a result of the loss of production over the 
holidays. Standing contracts from the priority users at 
home made heavy demands upon outputs and there was 
consequently very little coal left for ordinary industrial 
consumers for delivery during January. The demand was 
active from both home and foreign sources and although 
neutral buyers continued to display a steady interest in 
the low grades, which were usually freely offered, trading 
was hampered by the difficulties facing shippers in secur- 
ing suitable tonnage. All the large descriptions were in 
good demand for some time to come and were firm. 
Strong conditions ruled for the sized sorts which were 
only very sparingly offered for some time ahead to meet 
a brisk inquiry. The demand was also active for the 
bituminous smalls, which were scarce. Best dry steam 
smalls were kept busy but supplies of the inferior sorts 
were ample. Gas coke was in slow demand and freely 
offered but foundry classes were scarce. 


Swansea Steel-Sheel Indusiry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates and their substitutes is as active 
as steel allocations allow, but that the export trade in 
these commodities remains quiet. Steel sheets con- 
tinue in demand, but as makers are heavily committed 
for the first period of the present year they are unable 
to accept more orders for early delivery, except for 
high priority purposes. The iron and steel serap market 
is busy, but the difficulty of obtaining sufficient supplies 
of the better and heavier grades of material continues. 
The prices of iron and steel products are as follows :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 plates measuring 20 in. by 14 in., 298. 9d. 
f.o.r., for home consumption and 30s. 9d., f.o.b., for 
export. Tin-plates carrying heavier coatings, 30s. and 
30s. 44d. per box f.o.r., for home consumption. Galvanised 
corrugated steel sheets, No. 24 gauge, in bundles, 
261. 2s. 6d., and steel-sheet and tin-plate bars 121. 2s. 6d., 
all per ton, delivered. Welsh hematite pig iron 61. 14s., 
and Welsh basic pig iron, 6/. 0s. 6@, both per ton, 
delivered, and both subject to a rebate of 5s. 





NOTES FROM THE NORTH. 
GLascow, Weduesday. 


Scottish Steel Trade.—Work has restarted in most of 
the iron and steel works in the West of Scotland, though 
some are still on holiday. The extent of the repairs 
required has naturally varied in different plants, but by 
Monday next all the works should be ready for another 
long spell of great activity. There is a heavy demand for 
plates, mostly from shipyards and boiler plants. Active 
conditions are reported by locomotive engineers, and 
marine engineers and power-plant manufacturers are 
exceptionally busy. Rivets, bolts and nuts are in keen 
demand; their consumption seems to be little affected 
by the increased use of welding in shipbuilding. Large 
quantities of lap-welded hot-rolled and solid-drawn tubes 
are being ordered. Sheets, bars and light sections are 
required in considerable quantities. Semies are in good 
supply and scrap is obtainable more readily. The current 
prices are as foliows :—Boiler plates, 171. 12s. 6d.; ship 
plates, 161. 3s.; sections, 151. 8s.; medium plates, 3 in. 
and thicker, rolled in sheet mills, 211. 15s8.; black-steel 
sheets, No. 24 gauge, 22/1. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for 
home delivery. 

Malleable-Iron Trade.—There is no outstanding feature 
in this trade. Prices, which are unaltered, are as follows: 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 178. 6d. ; and re-rolled steel bars, 171. 154., 
all per ton, for home delivery. 

Scottish Pig-Iron Trade.—Hematite is in short supply; 
otherwise conditions are good, No change has. been 
reported in prices, which are as follows :—Hematite, 
6l. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
61. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—While the supply of some classes 
of materials still falls short of the demand, the production 
of most descriptions of iron and steel is now suffi- 
cient for current requirements. Hematite is still scarce, 
but all other qualities of pig iron are plentiful. The 
maximum outputs of several finished commodities are 
necessary to meet the requirements of shipyards, engin- 
eering shops and aircraft factories. Native raw materials 
are abundant, but further improvement in the quantity 
and quality of the foreign ore coming to hand would be 
very welcome. 

Foundry Iron.—There is some improvement in the 
consumption of foundry pig supplies, which, however, 
are still in excess of requirements. 

Basic Iron.—Basic blast-furnaces are turning out 
rather more tonnage than is reguired, but there is none 
on the market, as makers are retaining the whole of the 
production of this type of pig iron for use at their own 
steelworks. 

Hematite, Refined and Low-Phosphorus Iron.—The 
limited make of hematite would be speedily increased 
but for the difficulty in obtaining ore suitable for its 
manufacture. Complaints are still heard that the ores 
which hematite makers are obliged to use do not permit 
the production of iron of as high a quality as was possible 
in pre-war days. There seems little likelihood of an early 
improvement in the situation, but by careful control of 
distribution, deliveries for carrying out essential work 
can be maintained at a level that is sufficient for urgent 
needs. The output of refined iron is satisfactory and 
ample supplieg, of all low-phosphorus grades are readily 
obtainable. 

Manufactured Iron and Steel.~—Semi-finished iron is in 
satisfactory supply but while the tonnage of home- 
produced steel semies available is sufficient to meet the 
requirements of the re-rolling plants, maximum deliveries 
are necessary to obviate the necessity for any encroach- 
ment on the emergency reserves of imported material. 
Manufactured-iron firms have substantial contracts for 
heavy work and numerous inquiries are circulating for 
the lighter commodities. Although the intense activity 
at the steelworks enables the output to be kept at an 
exceptionally high level, the production is still insufficient 
for the requirements of priority buyers. The accumula- 
tion of orders for plates and sheets will necessitate the 
full activity of the mills for some months. Orders on 
hand for heavy steel joists are few and makers are 
giving increasing attention to the output of other pro- 
ducts. Specifications for light and medium sections, 
however, are so extensive that producers are not desirous 
of adding to their commitments. Railway material and 
the various types of colliery equipment are still in strong 
demand and the pressure for special steels is heavy and 
is increasing. There is a persistent call for full deliveries 
of these materials. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society : Saturday, January 15, 2.15 p.m., Insti- 
tution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. “Road Vehicle Destination 


| Blinds,” by Mr. R. S. Turnbull. 


INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, January 15, 2.30 p.m., Hotel Metropole, 
Leeds. Film: “ New York Parkways.” Birmingham 
and District Association: Friday, January 21, 6 p.m., 
James Watt Memorial Institute, Birmingham. Joint 
Meeting with the Midland Counties Branch of THE INBTI- 
TUTION OF STRUCTURAL ENGINEERS. “ An Introduction 
to the Study of Soil Mechanics,”” by Mr. J. L. Matheson. 

INSTITUTION OF MECHANICAL ENGINEERS.—North 
Western Branch: Saturday, January 15, 2.30 p.m., En- 
gineers’ Club, Manchester. Professor F. C. Lea’s Presi- 
dential Address: “ Remember the Past and Look to the 
Future.” London Graduates’ Section : Saturday, January 
15, 3.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
Annual Lecture: “ Locomotives I Have Known,” by 
Mr. G. ¥. 8S. Bulleid. Midland Graduates’ Section : Mon- 
day, January 17, 7 p.m., James Watt Memorial Institute, 
Birmingham. Ghairman’s Address. Midland Branch : 
Thursday, January 20, 4 p.m., James Watt Memorial 
Institute, Birmingham. (i) “‘ A Survey of Plastics from 
the Viewpoint,of the Engineer,” by Dr, S. 
Livingston Smith. (ii) “Moulding Plant for Plastics,” 
by Mr. J. L. Daniels. Institution: Friday, January 21, 
5.30 p.m., Storey’s-gate, St. James’s Park, 8.W.1. In- 
formal Meeting. Discussion on “ Future Possibilities of 
Diesel Engine Manufacture,” opened by Mr. W.S. Burn. 


JuNIOn Or ENGINEERS. Section : 
catarap surat 2 Central , Surrey- 

_ 8 sae samen petal 

crt, Semel by Mr. N. Sandor. - : Friday, 


INSTITUTION OF ELECTRICAL vena jorth Mid- 
land Students’ Section : Saturday, ‘- 2.30 p.m., 
Griffin Hotel, Boar-lane, Leeds. “ ¢ Disturb- 
ances on Electrical Supply. Systems,” by 3A 
Atkins. North-Eastern i cl ‘Monday; -Ja I 17, 
6.15 p.m., Neville Hall, N . “ Stan- 
dardisation of Single Circuit Overhead Lines,” by Messrs. 
H. W. Taylor and K. L. May. London Students’ Section 8 
Monday, January 17, 7 p.m., Savoy-plave, Victoria- 
embankment, W.C.2. Problems Night. North Midland 
Centre: Tuesday, January 18, 6 p.m., Great Northern 
Hotel, Wellington-street, Leeds. ‘“‘ Bonded Deposits on 
Economiser Heating Surfaces,”’ by Messrs. J. R. Rylands 
and J. R. Jenkinson. 

INSTITUTION OF PRODUCTION ENGINEERS.—Preston 
Section: Saturday, January 15, 2.30 p.m., Harris Insti- 
tute, Corporation-street, Preston. ‘“‘ Engineering and 
Social Life,” by Dr. K. G. Fenelon. Nottingham Section : 
Saturday, January 15, 3 p.m., School of Art, Green-lane, 
Derby. ‘“ Quality Control,” by Mr. J. W. Ginever. 
Wolverhampton Section : Tuesday, January 18, 6.30 p.m., 
Technical College, Wolverhampton. “ Rate Fixing,” by 
Mr. J. J. Gracie. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Sunday, 
January 16, 2.30 p.m., 12, Hobart-place, S.W.1. (i) 
“‘Motor-Car and General Engineering Industry in Po- 
land,” by Mr. J. Dabrowski. (ii) “‘ Motor Vehicles Suit- 
able for Polish Roads,” by Mr. T. Z. Marek. Birmingham 
Centre: Monday, January 17, 5.45 p.m., Austin-South 
Works, Birmingham. ‘“ Welding Applied to Automobile 
Production,” by Mr. P. J. Blundell. 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, Jan- 
uary 18, 5.30 p.m., 66, Portland-place, W.1. Discussion 
on “ The Place of Science in the Art of Lighting.” 

Roya Sooty oF ARts.—Wednesday, January 19, 
1.45 p.m., John Adam-street, W.C.2. ‘‘ London’s Water 
Supply,” by Mr. Henry Berry. 

INSTITUTE OF FUEL.—Wednesday, January 19, 2.30 
p.m., James Watt Memorial Institute, Birmingham. 
* Fuel and Metallurgical Furnaces,”’ by Mr. R. Whitfield. 

LIVERPOOL ENGINEERING SOcCIETY.—Wednesday, Jan- 
uary 19, 6 p.m., Municipal Annexe, Dale-street, Liverpool. 
* Electric Lamp Manufacture,” by Mr. A. L. Randall. 

INSTITUTE OF WELDING.—Scottish Branch : Thursday, 
January 20, 5.45 p.m., 120, Union-street, Glasgow. 
“* Electrical Improvements for Safety and Good Welding,’’ 
by Mr. R. H. Bannister. 

Norta-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 21, 6 p.m., Literary 
and Philosophical Society Hall, Newcastle-upon-Tyne. 
“Recent Welding Developments in British Merchant 





Shipbuilding,” by Mr. R. B. Shepheard. 
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HAND-OPERATED DIE-CASTING MACHINE. 


MESSRS. DIE CASTING MACHINE TOOLS, LIMITED, LONDON. 













(For Description, see Page 25.) 
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SHEFFIELD METALLURGICAL AssoctaTiION.—The pro-| Limited, will speak on ‘“ The Technique of Metallo- la a 





gramme of the spring meetings of the Sheffield Metal-| graphic Examination’’; on Saturday, March 18, Dr. | 
lurgical Association has now been issued. On Tuesday, | H. M. Finiston, of the Bragg Laboratories, will give an l } 
February 1, subjects submitted by members will be | address on “ The Physical and Mechanical Properties of (ez:2 0) “ENGINEERING 
discussed ; on Saturday, February 12, Dr. G. Jessop, | Segregates,” and on Tuesday, March 28, Mr. J. H. G.! 

of the Cambridge Instrument Company, will give an| Monypenny of Brown Bayley’s Steel Works, Limited, | lurgical Club, 198, West-street, Sheffield, meetings held 
address on “‘ Some Electro-Chemical Methods of Analysis”; | will speak on “ The Sigma Phase and its Significance.” | on Tuesdays commencing at 6.30 p.m., and those held 
on Tuesday, February 29, Mr. J .C. Gregory, of Hadfields, | All the meetings will take place at the Sheffield Metal- | on Saturdays, at 2.30 p.m. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


Texecraruic f{*‘ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TeterHons Nomper—TEMrte sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free 
at the following rates, for twelve months (or for six 
or three months, pro rata). payable in advance :— 

For the United Kingdom £3 5 
For Canada— 


- 


18 
Thick paper copies 
For all other places abroad— 
Thin paper copies... 
Thick paper copies 
Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 


co ce o 


£2 
. £& 3 
£3 3 
£3 7 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shilli for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words: When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


= 





All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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JET PROPULSION. 


Durrine the last war, many and notable technical 
and scientific advances were made in British design 


which induced comforting reflections that this coun- 
try still retained that skill in making and doing which 
had been responsible to so great an extent for the 
national prosperity in the latter part of the Nine- 
teenth Century, and the early years of the Twentieth. 
After the war, however, there followed a long period 
in which industrial depression at home interfered 
with further developments; while, abroad, those 
countries which had suffered most severely in their 
industries during the war years found themselves 
obliged to work with their utmost vigour to build 
up anew a healthy manufacture and an export 
trade. Some of them, Germany in particular, dis- 
covered that good and relatively easy money was to 
be made by selling licences to construct plant in 
countries where they would have experienced diffi- 
culty in selling the completed articles ; and Britain 
became one of their best customers in this profitable 
line of business. As a result, there grew an impres- 
sion that British science and British technical skill 
were on the wane; and although those who knew 
the facts were well aware that, in many cases, much 
of the good repute in which the foreign types came 
to be held was really due to the development work 
carried out by the British licensees on their own 
initiative and at their own expense, the general 
public did not appreciate this all-important fact. 
Thus the impression persisted and spread, so that it 
became almost impossible to sell some British pro- 
ducts in any quantity against the competition of the 
corresponding foreign articles, even where price was 
not a ruling factor. It must have been very hearten- 
ing to the German Air Mission, under General Milch, 
which visited the British ‘‘ shadow factories ” before 
the present war, to see how extensively they were 
equipped with German tools and apparatus. 

The disbelievers in British capabilities received a 
salutory awakening when the Battle of Britain first 
demonstrated on a really impressive scale the quality 
of British fighter aircraft and their engines and, by 
implication, of the brains and skill that made them 
possible. There were other reminders, at various 


stages in the war, that foreign countries had no 





monopoly of either qualification—the conquest of 





21 | ance, in some 


offices, factories and laboratories, the disclosure of | pre 


the magnetic and acoustic mines, the development 
of radiolocation, and the evolution of new guns, 
new explosives, and aircraft of even higher perform- 
ts, than those which had con- 
founded the Luftwaffe in 1940; but the tendency 
to underestimate the native abilities of British 
‘technicians seems to be so deep-rooted that repeated 
new fillips to the imagination appear necessary if 
the old doubts are not to reassert themselves. 

That fillip was provided in no uncertain fashion, 
a week ago, by the announcement that the jet pro- 
pulsion of aircraft, so long an elusive dream, was an 
accomplished fact, thanks to the genius and the per- 
sistent endeavours of a British inventor—and, at 
that, a serving officer in one of the fighting Services, 
backed by the influence which only a Government 
department can exert. Why the story of Group 
Captain Whittle’s long years of research and his 
ultimate triumph should have been released in the 
way it was, and when it was, may be eventually dis- 
closed ; but none of the many questions which the 
disclosure naturally suggests can affect in the least 
the fundamental fact that he has initiated a develop- 
ment that may be of decisive importance in the war 
and may take rank, in the opinions of future judges, 
with the pioneer work of any of those of his fore- 
runners who devised and developed the reciprocating 
internal-combustion engine, and perhaps even with 
that of Parsons on the steam turbine. 

The announcement was made simultaneously in 
London and Washington, on the evening of Jan- 
uary 6; by the Air Ministry and the Ministry of 
Aircraft Production in this country, and.by the War 
Department in the United States, It stated simply 
that “‘ jet-propelled fighter aircraft have successfully 
passed experimental tests and will soon be in pro- 
duction,” and proceeded to gutline the course of 
the development of this new aircraft engine and the 
machine in which it was tried. Group Captain 
Whittle’s interest in the subject of aircraft propul- 
sion was aroused in 1930, when he was taking an 
instructor’s course at the Central Flying School, 
but it was not until 1933 that he began work on 
the first engine. Four years were spent in this 
liminary development, but he achieved his aim 
and the first engine ran successful trials in April, 
1937. The Air Ministry was aware, of course, that 
the experiments were in progress, and decided, in 
1939, to construct an aircraft to be propelled by 
the Whittle engine. The order was placed with 
the Gloster Aircraft Company, Limited, the engines 
being built in a special factory by Power Jets, 
Limited, to whom Group Captain Whittle was lent 
by the Royal Air Force. The first successful flight 
was made in May, 1941, the pilot being the late 
Flight Lieutenant P. G. Sayers, chief test pilot of 
the Gloster Aircraft Company. The official state- 
ment observed with reason, at this point in the 
narrative, that “the greatest credit should be 
given to Group Captain Whittle for this fine per- 
formance, for it was his genius and energy that 
made this possible” ; to which might be added an 
appreciation of the part played by Flight Lieutenant 
Sayers in taking up a machine which must have 
differed widely from any that he had ever flown. 

Two months later, to continue with the official 
statement, full information about the new engine 
was disclosed to General H. H. Arnold, commanding 
the United States Army Air Force ; who, realising 
its possibilities, asked at once for a specimen to 
be sent to the United States. The engine which 
had made the first flight was sent to the works of 
the General Electric Company in September, 1941, 
and there a number of similar engines were built, 
the first being completed in less than six months. 
At the same time, the Bell Aircraft Company were 
given an order for an aircraft to be powered by two 
of the engines. . The first flight in the United States 
was made in less than a year from that date. Since 
then, it is stated, several hundred successful flights 
have been made in this country and in America, 
““many of them at high altitudes and extreme 
speed, all without a single mishap.” Plans have now 
been made for the production, in both countries, of 
a sufficient quantity of jet-propelled aircraft to 
enable them to be used for training purposes, and 
a number of these machines will be allotted to the 
United States Navy for additional experiments. 





The first American-built machine made its initial 
é 
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flight on October 1, 1942, this being also the first 
flight to be made by a jet-propelled combat aircraft. 
It was piloted by Robert M. Stanley, chief test pilot 
of the Bell Aircraft Company. On the following day, 
Brigadier-General (then Colonel) Lawrence C. D. 
Craigie made military history by being the first 
Army officer to fly a jet-propelled machine. In the 
United Kingdom, jet-propelled aircraft have been 
flown by many officers of the Royal Air Force and 
by a number of test pilots of aircraft-building firms. 

Naturally, no details have been given of the design 
of either aircraft or engine, nor of their performance, 
other than the statement that many flights have 
been made “ at high altitudes and extreme speed.” 
Since the propulsive reaction is created within the 
machine, and does not depend upon the ability of 
propeller blades to “‘ grip” the air, the new type of 
engine should be particularly suitable for high-altitude 
flying ; but, as the rate of discharge of the gas con- 
stituting the jet depends upon the rate at which the 
fuel is burned, and so upon the rate of air intake, a 
compressor is an essential feature. This much may be 
deduced, in fact, from the remarks contributed by 
Group Captain (then Squadron Leader) Whittle to 
the discussion on Dr. Adolf Meyer’s paper on “ The 
Combustion Gas Turbine: Its History, Develop- 
ment, and Prospects,” read before the Institution of 
Mechanical Engineers on February 24, 1939.* 

Group Captain Whittle remarked that neither 
Dr. Meyer nor the previous speakers in the discussion 
had said much about the gas turbine in relation to 
aircraft, which he regarded as the most hopeful field 
for it, because of the increase in its overall efficiency 
and in the power per pound of air per second, in rising 
from the ground to the stratosphere ; for example, 
assuming a turbine efficiency of 85 per cent. and a 
compressor efficiency of 70 per cent., a maximum 
temperature of 1,100 deg. C. abs., and an adiabatic 
temperature rise in the compressor of 200 deg. C., 
the overall efficiency at ground level would be 
18-45 per cent. and the brake horse-power per 
pound of air per second would be 59-3; but, at 
35,000 ft., the efficiency would be 27 per cent. and 
the brake ‘horse-power, 98-5. Of course, the total 
power output fell off, due to the reduced air density ; 
but so did the power required for a given flying 
speed. The overall efficiency of a reciprocating 
internal-combustion engine, however, fell off to such 
an extent that an unsupercharged engine could 
hardly overcome its own mechanical losses at 
40,000 ft. The big flying boat had reached a 
point, Group Captain Whittle continued, where 
it was limited in development by its power plant ; 
at present [1939], no suitable engine would produce 
more than 2,000 h.p. in one unit, although power 
units with an output of 5,000 h.p. to 10,000 h.p. 
were needed. Moreover, there were, as was well 
known, strong arguments in favour of flying at very 
great heights. The combination of these two factors 
resulted in a demand in the aeronautical world for 
efficient gas turbines. 

It is known that experiments with jet propulsion, 
along these general lines, were in progress in Ger- 
many, Italy and France some years ago. The 
Italian machine, the Caproni-Campini, flew, though 
its performance compared badly with that of 
machines with more orthodox power plants. The 
advantages offered by successful jet-propulsion are 
so great, however, that it is 4 safe assumption that 
interest on the Continent has not relaxed, even 
though the construction of actual aircraft may be 
in abeyance. These advantages include not only 
the higher efficiency mentioned above, but also 
improved aerodynamic efficiency of the aircraft ; 
smaller and lighter landing gear (the lofty under- 
carriages of aircraft are only necessary to prevent 
the large-diameter propellers from striking the 
ground); and a power plant that should be rela- 
tively simple to manufacture. There are disadvan- 
tages also, no doubt, but it is equally certain that 
they will be reduced in time. Even as it is, how- 
ever, the jet-propulsion motor appears to have possi- 
bilities for other applications than in aircraft, though 
this seems to be the most promising. Engineers and 
scientists alike will watch its further development 
probably with even more interest than they have 
accorded to aircraft in past years. 





* Proc.I.Mech.E., vol. 141, page 197 (1939); and 


ENGINEERING, vol. 147, page 247 (1939). 








INDUSTRIAL FIRE RISKS. 


THe fire-insurance interests, represented by the 
Fire Offices’ Committee, is conducting a campaign, 
by means of advertisements and posters, in an 
effort to reduce the large numbers of fires which 
now occur. Those of the most serious type are 
usually concerned with industrial premises. Losses, 
which affect both capital and output, have greatly 
increased during the war. For the eight years 
prior to 1940, the average cost of damage from 
fires was 9,300,000/. per annum. For 1940 it was 
over 12,000,000. ; for 1941, in excess of 10,000,0001. ; 
and in 1942 reached 12,500,000. Many causes 
have probably contributed to the rise, but it would 
seem a reasonable assumption to look upon it 
mainly as an undesirable by-product of present 
industrial conditions. Factories, largely served by 
workpeople who are not familiar with industrial 
conditions, are being operated at full capacity fre- 
quently for long hours. In many cases they are 
being used for types of manufacture for which they 
were not built, or are unduly crowded with mach- 
inery. Although these conditions may not in 
themselves cause fires, they may make them more 
difficult to deal with, and result in minor mishaps 
growing to conflagrations. 

The Fire Offices’ Committee goes so far as to 
attribute most fires to individual carelessness or 
oversight and states that ‘‘ most of the 1,000 fires 

. every day would never happen if everybody 
took care never to throw away a lighted match or 
cigarette end.” Mr. W. Fordham Cooper and Mr. 
F. H. Mann took a different point of view in a 
paper read before the Institution of Electrical 
Engineers on December 9. They stated that * the 
high figures recorded during the war are no doubt 
largely the result of the fire risk associated with 
many new processes which are especially connected 
with military activities.” 
are not necessarily contradictory, since inexperienced 
workers are just as likely to do foolish things in 
dangerous situations as in normal ones, although in 
some of the industries dealt with in the paper these 
foolish things are hardly likely to take the form of 
throwing away lighted matches. 

In broad terms it is certainly true that most fires 
are due to individual acts, not to failure of materials 
and the proverbial “‘ fusing of an electric wire ’’ of 
which the daily Press is so fond is very seldom the 
culprit. Electric services, nevertheless, do consti- 
tute a potential danger, but this arises quite as much 
from the way they may be misused as from the 
possibility of breakdown... These two aspects of 
an electric circuit cannot always be separated and 
one of the conditions of a good electrical installation 
is that it shall not be easy to operate it in an im- 
proper way. In situations of particular danger, 
the inherent safety of the arrangements made is, 
however, of special importance; for instance, 
it is not permissible to install an open-type electric 
motor in a situation in which the atmosphere 
carries an inflammable dust. Such an example is 
an obvious one, but many other, perhaps less 
evident, precautions are necessary in special danger 
areas, and the information concerning these which 
is given in the paper is likely to be of value in a 
wide sphere. The authors are both on the staff 
of the Factory Department of the Ministry of 
Labour and National Service, and although they 
state that opinions they express and information 
they give is not to be taken asfrepresenting the 
official point of view, it is clear that their experience 
must cover a wider field than is usually available 
to those engaged in a particular industry. 

The paper was entitled “* Industrial Fire Risks,” 
and after a general consideration of the inherent fire 
risks from electrical equipment, dealt specifically 
with some of the more dangerous chemical in- 
dustries, such as benzol refining, explosives manu- 
facture, coke and gas ovens, hydrogenation, etc., 
and with the textile industries. Electrical energy 
may ignite inflammable materials as a brush dis- 
charge, as a spark, as an arc or by general heating. 
A fully-developed are will always ignite an in- 


flammable gas or vapour mixture and a spark from. 


a power cable will usually do so.- For small powers 
it is possible to design intrinsically safe circuits, the 
small sparks from which will not ignite gas or vapour. 





These two explanations ! 





They have been much used in connection with mine 
signalling and have been applied to transformer and 
battery-operated inspection torches. They do not, 
however, guard against a broken bulb, and there 
have been a number of serious, accidents in the 
examination of petrol tanks and garage inspection 
pits. The heating effect of an electric current may 
fire such a substance as celluloid, which should not be 
permitted to attain a temperature above 100 deg. C., 
which might occur merely from the proximity of an 
electric bulb. Oily rags or coal dust may also be 
ignited by comparatively low temperatures. A 
deposit of the latter on a starter resistor, or an over- 
heated motor will gradually oxidise with progressive 
rise of temperature until active burning occurs. A 
further possibility which must be guarded against 
in the design and layout of electrical equipment is 
the ignition of semi-conductors by leakage currents. 
This may occur with “ conductive rubber” if the 
specific reisistance is too low. Such material is 
used to dissipate static charges in operating theatres 
and explosive works. 

This list of potential electrical fire dangers, which 
is not complete, is sufficient to illustrate the care 
and attention the fire risk demands, particularly in 
dangerous situations. Many of the more obvious 
possibilities are generally realised, and totally en- 
closed motors and flame-proof apparatus are usually 
installed in positions in which the atmosphere 
may contain vapour or inflammable dust. In 
connection with this aspect of the general subject, 
the authors of the paper point out that, in general, 
safetyin an explosive atmosphere cannot be attained 
by the use of “* gas-proof” construction. In indus- 
trial use it is extremely difficult to maintain a state 
of gas-tightness and “breathing” results due to 
temperature changes caused by switching on and 
off. This leads to an interchange between the 
external and internal atmospheres. Hermetically- 
sealed housings are in most cases commercially 
impracticable. Flame-proof apparatus makes no 
pretence to be gas-tight, but any flame in a casing 
caused by the leaking-in of an inflammable gas is 
prevented from emerging owing to the cooling effect 
of the wide flanges which are used at joints. Much 
work has been done todetermine safe gap clearances 
for such apparatus, particularly in connection with 
mining work, but by no means all industrial hydro- 
carbons have yet been fully investigated. 

In many situations, the most satisfactory proce- 
dure is to mount switches and motor starters outside 
the danger area, but flame-proof construction is still 
required for the emergency stop buttons, which 
should be provided in the vicinity of the machinery 
which is being driven. Sometimes the driving motor 
can also be accommodated in a separate compart- 
ment. This is common practice in gas-booster 
houses, the drive being taken through a stuffing box 
in the wall. When a particularly dangerous gas, 
such as hydrogen, is being handled, double glands 
may be used with a ventilating shaft between them. 
This system of driving through a wall is particularly 
recommended in the paper for the handling of 
potassium and other chlorates in explosives works. 
Such materials, when dry, will explode in the 
presence of organic matter, and as much electrical 
insulation is organic, particularly switch and trans- 
former oil, it is best excluded from chlorate plants. 
Lighting fittings can be flame-proof and if con- 
nected up with metal-sheathed mineral-insulated 
cable no organic material need be used in the installa- 
tion. It is pointed out that lubricating greases that 
will not detonate or inflame in the presence of potas- 
sium chlorate can be made up on a soap basis. A 
difficulty with electrical equipment arises in many 
industries owing to some of the usual materials 
being attacked by organic solvents. For this reason 
paper or cambric insulation may sometimes be pre- 
ferable to rubber. An example of this kind arises 
in the purification or use of naphthalene. This 
white flaky solid sublimes at ordinary temperatures 
and will condense inside electrical equipment which 
is not sealed, softening and dissolving the insulation. 
Any short circuit resulting will set fire to the 
naphthalene as well as the rubber. Serious fires 
have been started in this way, and although naphtha- 
lene is not normally looked upon as a vapour, it is 
desirable to use flame-proof equipment when it is 
present. 
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NOTES. 


THe ImMpermat CoLLece VacATION WorkK SCHEME. 


THE vacation work scheme now associated with 
the name of the Imperial College of Science and 
Technology, South Kensington, began in the City 
and Guilds College in 1934, in which year the students 
of that College were first afforded facilities to obtain 
practical experience in engineering offices and works 
during the summer vacation. Thirty-one students 
took advantage of the opportunity on that occasion, 
and the annual total increased steadily, year by 
year, until 1939, when 218 registered, in addition 
to nine from the Royal College of Science and one 
from the Royal School of Mines. In 1940, there was 
a drop in the numbers, as a result of war-time 
conditions, but since that date there has been again 
a steady increase, considerably augmented since 
1941 by the fact that the scheme was then put on 
a wider basis by being extended to include officially 
all three of the colleges named; previously, 
entrants from the Royal College of Science and the 
Royal School of Mines were enrolled in response to 
their own requests, no general invitation to register 
being extended to them. In 1943, 256 students of 
the City and Guilds College registered, 101 from 
the Royal College of Science, and two from the 
Royal School of Mines ; making, with the 129 “‘ pre- 
entry’ students—that is, enrolled students who 
were not due to begin their courses until after the 
vacation—a grand total of 488. The small number 
from the Royal School of Mines is explained by the 
fact that all students of this School are required, as 
part of their degree or associateship course, to spend 
a specified portion of their vacations in mines, 
metallurgical works or on oilfields; this com- 
pulsory vacation work is outside the scope of the 
scheme, which is concerned only with voluntary 
work. The scheme has now been recognised officially 
by the Ministry of Labour and National Service, 
which enables arrangements to be made direct with 
their prospective employers—the list of whose names 
now numbers 224—and affords to the employers an 
assurance that no objection is likely to be raised by 
the Ministry to such temporary engagements. 


ATMOSPHERIC POLLUTION. 


During the war, the publication of the usual annual 
reports on atmospheric pollution, formerly issued 
by the Department of Scientific and Industrial 
Research, has been discontinued ; but a summary of 
the results obtained is prepared yearly, for the 
information of the co-operating organisations, and 
we have recently received a copy of this from the 
Department, covering the twelve months ended 
March 31, 1943. It is of particular interest as show- 
ing the effect upon atmospheric pollution of the 
fuel-economy campaign initiated in the autumn of 
1942. In the 1942-43 period, the numbers of instru- 
ments maintained were: deposit gauges, 99; auto- 
matic filters, 8; volumetric sulphur apparatus, 7 ; 
lead-peroxide apparatus, 40; and daylight appara- 
tus, 6. In general, these figures show little variation 
by comparison with those for the preceding war 
years, though they represent a considerable reduc- 
tion from the totals at the beginning of the war, 
which were, for the 1939-40 period, 127, 11, 12, 60 
and 13 sets, respectively, of the five types of appara- 
tusnamed. In compiling the returns of atmospheric 
deposits, observations from 92 stations were used, 
the records from the remaining seven stations being 
incomplete. The mean rates of deposit during 
“summer” (April to September) and “ winter” 
(October to March) at each station were compared 
with the corresponding mean rates for the previous 
year and, for Great Britain as a whole, it was found 
that there was an increase of 9 per cent. in the 
summer rainfall and a decrease of 6 per cent. in the 
winter rainfall. Tar deposits increased by 10 per 
cent. in summer, but decreased 9 per cent. in winter ; 
and there were decreases of 6 per cent. in the winter 
deposits of soluble matter and sulphates. The 
changes in the summer deposits of soluble matter 
and sulphates, and in the summer and winter record- 
ings of ash and of carbonaceous matter other than 
tar, were too small to be significant. In the fore- 


going totals, allowance was made for the additional 








deposit occasioned by the increase of rainfall 
observed in 1942-43. The general conclusion reached 
was that there was about 5 per cent. less pollution 
in the winter of 1942-43 than in the preceding winter. 
On the basis of readings taken at Kew Observatory 
during the four years 1934-38, it was calculated that 
changes of less than 20 per cent. in the mean of six 
monthly observations were statistically insignificant ; 
but that, if a change greater than 20 per cent. were 
observed in the summer or winter mean at any 
individual station, it was likely to represent a real 
change. During 1942-43, changes of more than 20 
per cent. were noted at 14 stations, the most striking 
being at Grimsby, where, in summer and winter, 
increases were observed in all insoluble deposits, 
ranging from 80 per cent. to 180 per cent. Monthly 
mean concentrations of smoke between September, 
1942, and March, 1943, as shown by the automatic 
filters, were compared with the corresponding means 
of the previous year. The filters at Glasgow Central 
and Glasgow East showed reductions of 34 per cent. 
and 52 per cent., respectively, but the filters at 
Stoke-on-Trent and the three London stations 
recorded no significant changes. Determinations of 
sulphur dioxide, taken at 40 stations by the lead- 
peroxide process, were examined to see whether the 
national fuel-economy campaign had caused any 
significant decrease, and, in Great Britain as a whole, 
an improvement of 11 per cent. was revealed; a 
result which, it is considered, would be consistent 
with a decrease in coal consumption for all purposes 
during the first seven months of the campaign. The 
seven monthly comparisons were sufficient to sug- 
gest, also, that certain of the stations showed a 
reduction in the yield of lead sulphate. In the 
cases of Loggerheads and Stoke-on-Trent, the de- 
crease amounted to 23 per cent.; at Southport, to 
20 per cent.; at Barnsley, Cardiff, Leicester and 
London (County Hall laboratory roof), 18 per cent. ; 
at London (Ravenscourt Park) and Sheffield (Surrey- 
street), 17 per cent.; Edinburgh and Glasgow, 15 
per cent.; and Halifax (Wade-street), 13 per cent. 
Volumetric determinations of sulphur dioxide were 
also examined, but the only significant change in 
this instance was a decrease of 17 per cent. at 
Newcastle. 
Tue British RuBBER FEDERATION. 

In a review of their operations during the past 
year, the British Rubber Federation lay particular 
stress on the extent to which synthetic rubber is 
now being used in this country and state that, in 
spite of the British rubber industry’s greatly in- 
creased output under war conditions, the quantity 
of natural rubber used has been reduced already 
to half the peace-time consumption. This achieve- 
ment is the result of close technical collaboration 
between the 24 trade associations which are members 
of the Federation, and which represent a total of 
289 manufacturers of rubber products, owning 
several hundred factories. Their technical staffs, 
now working for the Rubber Control, receive no 
payment from that department. Their activities 
are co-ordinated by a Technical Advisory Committee 
under the chairmanship of Mr. 8. A. Brazier, mana- 
ger of the Dunlop Rubber Company’s technical 
department in Manchester. This committee is con- 
cerned with the mechanical goods section of the 
industry, separate committees dealing with the use 
of rubber in tyres and also in the manufacture of 
electric cables ; cable manufacturers are not mem- 
bers of the Rubber Federation. The reduction in 
the use of natural rubber was a voluntary effort, 
manufacturers being guided as to the most economic 
use of rubber, new and reclaimed, by schedules or 
specifications in which the various types of product 
were divided into groups, each of which was allotted 
a maximum “ration.” These schedules were 
brought as closely as possible into line with the 
war emergency specifications issued by the British 
Standards Institution, in the framing of which the 
Federation’s Technical Committee took a prominent 
part by virtue of its appointment, at the outbreak of 
war, aS an emergency advisory committee to the 
Institution. Twenty-four panels were constituted 
to deal with the separate groups, the endeavour 
being to include in these panels the technical repre- 
sentatives of all the firms interested in each indivi- 
dual group. A Synthetic Committee was also set 
up to deal with the special problems anticipated in 








the early use of synthetic rubber, and on this com- 
mittee there: were representatives of the Admiralty, 
the Ministry of Aircraft Production and the Ministry 
of Supply, as well as members nominated by the 
Federation’s Technical Committee. A great deal of 
pioneer development work was carried out on the 
possible substitution of synthetic for natural rubber 
in the manufacture of mechanical rubber products, 
and for this purpose a special allocation was made of 
some 50 tons of synthetic rubber, from some of the 
early deliveries made to this country from the 
United States. After preliminary laboratory de- 
velopment, selected products were made on a limited 
factory scale and supplied to important users, par- 
ticularly Government departments, to be tested in 
service under conditions permitting observation of 
their behaviour in direct comparison with equivalent 
products made from natural rubber. To quote the 
report, the Federation regards the American manu- 
facture of synthetic rubber as ‘“‘ one of the colossal 
achievements of the war.” While it does not yet 
possess the same quality as natural rubber did before 
the war, in time it may be as good as natural rubber. 
Rather more than a ton of synthetic rubber is 
needed to replace a ton of natural rubber, and it is 
not possible to use as much reclaimed rubber with 
it ; but the research workers have been so successful 
in their efforts to substitute the synthetic product 
for natural rubber that it is expected that, early in 
the New Year, the proportion of natural rubber used 
will represent only a quarter of the whole output of 
the British rubber industry. Synthetic rubber is 
now undergoing tests on service in various forms of 
aircraft equipment, including rubber dinghies; in 
sundry naval applications, including the sealing of 
watertight doors; in Army respirators, and the 
capes and coats used by dispatch riders; in the 
ebonite parts of radiolocation apparatus; and in 
numerous industrial uses. Before long, no natural 
rubber will be used in respirators; belting is now 
made with 75 per cent. of synthetic rubber; and 
the cable industry is using only a quarter of its 
pre-war consumption of natural rubber. Synthetic 
rubber has been found particularly advantageous by 
dairy farmers, as it is not attacked by lactic acid, 
which causes natural rubber to perish. 


Tue Ovtrut or CoAL. 


The latest four-weekly return, published by the 
Ministry of Fuel and Power, of the output of saleable 
coal in the British Isles covers the period ended 
December 25, 1943, and shows that, during this 
period, an average of only 3,662,600 tons a week 
was achieved, as compared with the figures of 
3,815,100 tons a week during the preceding four 
weeks and 3,880,100 tons a week in the correspond- 
ing four weeks of 1942. It is pointed out that the 
totals for this year and last are not strictly com- 
parable, as only the Christmas Day holiday was 
included in the 1943 period, whereas Christmas Day 
and Boxing Day were included in the four weeks 
which ended on December 26, 1942; this, however, 
makes the- discrepancy the more regrettable as 
evidence of the steady diminution in output that 
has been experienced during recent months. The 
fall is not even counterbalanced by the customary 
increase in the production from opencast workings, 
which averaged 86,613 tons a week in the period 
now under review, as compared with 107,400 tons a 
week in the four weeks ended November 27, 1943. 
This output, it will be recailed, is additional to that 
of mined coal in all the Ministry’s periodical returns. 
On this occasion, only one coalmining district (that 
of Leicestershire) qualifies for an ouput bonus, the 
production there being 102-3 per cent. of the 
“ standard ” total; the bonus is at the rate of 6d. 
a shift. The only other district to reach its standard 
figure is South Derbyshire, with an output of exactly 
100 per cent. of the standard. No other approaches 
very closely to the standard, the nearest being the 
Lothians (97-7 per cent.), Nottinghamshire (97-5 
per cent.), Northumberland (96-8 per cent.) and 
North Derbyshire (96-5 per cent.). The poorest 
rate recorded is that of North Wales (88-2 per cent.) ; 
but three districts—Bristol, Somerset and Kent— 
had not submitted their totals in time for inclusion, 
and the standard tonnage for Ayrshire is indicated 
as being still “‘ under review” by the Local Re- 
viewing Authority, as it has been for many months. 
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LETTERS TO THE EDITOR. 


EFFICIENCIES OF COMBUSTION 
TURBINES. 


To rae Eprror or ENGINEERING. 


Str,—I have read the letters from Mr. C. B. M. 
Dale, Professor James Small and Mr. P. Jackson, 
in your issues of December 10, 17 and 31, 1943, 
arising out of the article on the “ Efficiencies of 
Combustion Turbines,” by Davis and Fawzi, in 
the issues of Enauxeerine for November 19 and 
26, 1943. Your correspondents have been good 
enough to refer the authors in a general way to 
my form of energy chart for the rapid solution 
of this problem. May I venture to supplement 
their remarks by a little more information on 
this subject, which may interest the authors and 
perhaps some internal-combustion engineers, engaged 
in combustion turbine investigation and design ? 
In 1911, the late Professor Burstall published a 
chart in the Proceedings, I.Mech. E., page 171, 
with a maze of curves, which on exhaustive trial, I 
found to be of little practical value, and I set out to 
get a better solution. It was not until 1917 that I 
offered a sequel to Burstall’s paper at that Institu- 
tion. 

This paper was declined ; but shortly afterwards 
a chart by W. Alexander was accepted and pub- 
lished in the Proceedings for May, 1917. It was 
entitled ‘‘ An Energy Diagram for Gas Mixture, and 
Some of its Uses.” I re-wrote and extended the 
rejected paper, which was at once accepted and 
published by the Institution of Engineers and Ship- 
builders in Scotland, and appears in the Transactions 
for 1916-17, page 289. The authors of the article 
in question will find there a full discussion of princi- 
ples and applications of the energy diagram for the 
transference of gas-engine and Diesel-engine dia- 
grams to the temperature-entropy field, and for the 
calculation of the thermal efficiencies. This diagram 
took account of variable specific heat, and its 
advantage over the other published forms, including 
the excellent chart of Dr. Stodola, praised by your 
correspondents, lay in the elimination of sets of 
curves, and the substitution of two type curves of 
volume and pressure, and a portable scale of volume- 
ratio. The latter is the key to the simple solution. 
The type curves, however, were based on an average 
post-combustion mixture, and in this respect the 
chart was incomplete. At a later date I took 
account of the variation of the air-fuel pre-combus- 
tion mixture, in the type curves, and the chart thus 
became applicable to any specified mixture. This 
improved energy diagram was described in a paper 
I read at the British Association Meeting in Glasgow 
in 1927. The authors will find an abridged reprint 
of it in ENGINEERING, vol. 126, page 695 (1928). 

I followed this by a more detailed paper to the 
Institution of Engineers and Shipbuilders in Scot- 
land (see Transactions, 1928-1929, page 440). It is 
entitled “‘ Energy Charts for the Calculation of 
Standard Efficiences of Internal Combustion En- 
gines.”” A full discussion of the methods of construc- 
tion, how allowance is made for variable specific 
heat and variation of air-fuel mixture, together with 
applications to internal-combustion engines and 
turbines, is given. The producers of text-books on 
heat engines, apparently, have not yet discovered 
this simple energy diagram, as it does not appear 
in any text-book I have seen recently. I may 
add that this energy chart has been used by the 
students in the heat engine laboratory of the 
University of Glasgow, since 1919, for the thermo- 
dynamic analysis of engine performance and calcu- 
lation of efficiences. Professor G. G. Macdonald, 
of Sydney University, has shown that it is a more 
elastic analytical tool than I reckoned originally, 
in an article by him in The Engineer of April 9, 
1937, on the “Temperature-Total Heat-Entropy 
Chart.” This deals with its application to nozzle 
flow of gas having variable specific heat. 

Yours faithfully, 
W. J. Gouprg. 
Bellevue, 
1, Kay Park-terrace, 
Kilmarnock. 
January 6, 1944. 





THE SIMPLE TRUSSED BEAM. 
To THe Eprror oF ENGINEERING. 

Srr,—Regarding the points raised in Mr. O’Dono- 
van’s letter, published in your issue of December 24, 
on page 514, the approximate method was, of 
course, intended to be read and used in conjunction 
with his original article and I agree with him in 
emphasising that the former is limited in its applica- 
tions and is not suitable for centre point loading. 
However, as stated in my original letter, it is gener- 
ally suitable for lightly loaded beams of moderate 
spans similar to the type dealt with in the article, 
and quite a considerable number of practical cases 
fall within this category. 

While the “exact” method is always preferable 
when time permits, it may require two, or even 
more, sets of calculations in order to arrive at the 
most economical design, because values for the 
moments of inertia have to be previously assumed, 
which is no easy matter for the inexperienced 
designer. Thus, the approximate solution can often 
be put to very good use, particularly in the estimat- 
ing stage of a contract, when time is usually a vital 
factor. Like other short cuts in structural design, 
it should be used with discretion, and with a full 
understanding of its limitations. 

In my opinion, O’Donovan has done good service 
in renewing attention to a type of construction 
which is particularly applicable at the present time, 
when the necessity for exercising the utmost 
economy in the use of building materials has resulted 
in the adoption of such high working stresses for 
flexure in steel and timber that the maximum per- 
missible deflection (rather than maximum load) is 
often the deciding factor in the choice of member. 

Yours faithfully, 
F. M. Bowen. 
Fernridge, 
Cambridge-road, 
Clevedon, 
Somerset. 
January 4, 1944. 


To roe Eprror or ENGINEERING. 


Str,—Mr. J. J. O'Donovan, in his letter in your 
issue of December 24, 1943, page 514, has given us 
some further interesting] points in connection with 
the simple trussed beam. Nevertheless, I am afraid 
that the theory put forward by your correspondent so 
far does not meet practical needs, viz., a really con- 
vineing theorem in regard to this common device. 
The problem as I see it in the light of the first 
principles, before proceeding to a mathematical 
investigation, contains the following points, thus :— 
Suppose a beam be supported at points A and B 
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(Fig. 1). The beam will deflect downwards due to 
its own weight. If a simple truss (often referred 
to as a king post truss) be applied as in Fig. 2, the 
initial deflection is usually removed at the time of 
fitting the truss. If such deflection is not re- 
moved and the beam is loaded as in Fig. 3, the truss 
will stretch and the beam will be further deflected. 
If such deflection takes up the contour as shown by 
the dotted line then the truss is obviously useless. 
In practice the truss is initially stressed by virtue 
of the downward thrust on the king post due to the 
weight of the beam and further by the additional 
thrust in the king post as a result of giving the beam 
a slightly inverse deflection (i.e., upwards) to ensure 
that the truss will not stretch an amount sufficient 





to allow the beam to deflect to the contour of the 
dotted line referred to above, in Fig. 3. From these 
premises it will be seen that the stresses in the cross 
section of the beam are the reverse of those occurring 
in a beam without the truss, i.e., in the trussed beam 
the portion above the neutral axis of the cross 
section is subject to a tensile stress and that below 
the neutral axis to a compressive stress, and remains 
so as long as the truss is functioning. In practice, 
where the beam is of a uniform cross section through- 
out its length, if failure occurs it has been found that 
it is generally at the points of anchorage of the truss. 
Without going further by analysing the problem 
arising, if the beam loading were one of isolated 
loads of varying magnitudes applied at various 
points between the supports and the king post, I 
suggest the foregoing infers that the solutions so 
far offered are impracticable. 
Yours faithfully, 
“ Bankside,” Grorce Key. 
Kingsworthy, 
Winchester, Hampshire. 
January 3, 1944. 





PSYCHOMETRIC CHART. 
To THe Eprror or ENGINEERING. 


Srr,—On page 520 of your issue of December 24, 
1943, there appeared a review of what was there 
described as The I.H.V.E. Psychometric Chart, 
published by Messrs. Edward Arnold and Company. 
The title given is incorrect, however, as the chart 
in question has not been prepared by the Institution 
of Heating and Ventilating Engineers, nor is it 
obtainable through the Institution. It was com- 
piled by Dr. Oscar Faber and Mr. J. R. Kell as 
complementary to the second edition of Heating and 
Air Conditioning of Buildings (The Architectural 
Press, Limited) and the authors had permission to 
make use of the material in the /.H.V.£. Tables of 
Hygrometric Data for Air. {1 should be obliged, 
therefore, if you would publish this correction, in 
fairness to the compilers of the chart and to avoid 
inconvenience to intending purchasers of it. 

Yours truly, 
J. D. Moray, 
Acting Secretary. 
The Institution of Heating and 
Ventilating Engineers, 
21, Tothill-street, London, S.W.1. 





OBITUARY. 


MR. J. Y. MOYES. 

WE note with regret the death of Mr. John 
Young Moyes, which occurred in Glasgow on Janu- 
ary 5. Mr. Moyes, who was in his 66th year, was 
chairman of Messrs. Mechans, Limited, structural 
engineers and founders, Scotstoun Iron Works, 
Glasgow. He received his general education at Allan 
Glen’s School and served an apprenticeship with the 
Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, Glasgow, afterwards gaining further 


‘engineering experience with Messrs. Mather and 


Platt, Limited, Manchester. He received his scien- 
tific education at the Royal Technical College, 
Glasgow, and obtained the Associateship in mechani- 
cal engineering in 1902. During his last sessions 
at the College he conducted a considerable amount 
of research work on steam superheaters, and, as a 
result of this work, was invited to join the staff of 
Messrs. Mechans, Limited, in 1902. Subsequently, 
Mr. Moyes joined the board of the company, and 
was afterwards appointed a managing director. On 
the death of Sir Henry Mechan in June, 1943, Mr. 
Moyes succeeded him as chairman. Mr. Moyes 
long retained his connection with the Royal Tech- 
nical College. He served for many years as honorary 
secretary of the Scientific Society of the College, 
which was formed in November, 1892, to promote 
the study and practice of engineering and other 
branches of applied science by the reading and dis- 
cussion of papers. He was President of the Society 
in 1912. Mr. Moyes was a member of the Institution 
of Engineers and Shipbuilders in Scotland for 
upwards of 40 years, having been elected to member- 
ship in October, 1903. 
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CONSERVATION OF RESOURCES.* 
By Dr. E. 8. Grumett, C.B.E. 


One of the reasons why the title ‘‘ Conservation of 
Resources” was chosen for this address is as follows: 
Mr. E. O. Forster, in his presidential address to the 
Institution of Mining Engineers in 1940, stated that 
many millions of tons coal are left unworked in 
collieries which have been closed down and aban- 
doned because it has been found economically im- 
practicable to continue working them. As a result 
he concludes that, whereas in Germany the average 
life of the collieries at the total of the current rates 
of output is 185 years, the average life of our collieries 
is 75 years; and if the total of the annual outputs 
is divided into the estimated coal reserves only in 
seams being worked, the average life of all the col- 
lieries is no more than 45°years. So far as is known 
this statement has not been challenged. It clearly 
shows that the Fuel Efficiency Campaign of the 
Ministry of Fuel and Power, launched as a war-time 
measure, will have to be continued with ever-increas- 
ing vigour after the war. The address therefore deals 
solely with the practical side of development and 
research, and with subjects the majority of which 
have been brought to the attention of the Fuel Efficiency 
Committee, but attention might be drawn to two 
important points. The first is the constitution of the 
Committee, which in some respects is unique in that 
it includes representatives of many industries—namely, 
gas, electricity, coke, railways, coal, iron and steel, oil 
and general industry, together with Government 
departments, the Directors of the Fuel Research 
Board and of the British Coal Utilisation Research 
Association, all members serving in a private capacity 
and so not being restricted in expressing their views by 
being official representatives. The second is to pay a 
tribute to the officials of the Ministry of Fuel and Power 
for the way in which they have supported the recom- 
mendations of the Committee and on the results 
achieved in their fuel-saving campaign. 

I am of the opinion that in order to obtain maximum 
efficiency of production and utilisation, and thus set 
free coal for export, and make it possible to develop 
new industries such as oil and chemicals from coal, 
consideration of fuel problems should, in principle, 
start at the colliery itself; and, instead of‘consumers 
insisting on the preparation of special fuels to suit their 
appliances, the coal industry should examine and state 
how most cheaply and efficiently coal may be mined 
and prepared. It will then be our duty as fuel tech- 
nologists to design plant to use efficiently what the 
coal industry can produce most economically. I pro- 
pose, therefore, to deal with subjects of day-by-day 
coal utilisation under four headings : (1) Sampling and 
the application of simple statistical methods. (2) 
Classification of coal. (3) Evaluation of coal. (4) Com- 
bustion and research. 

The correct sampling of coal and coke is of import- 
ance toan ever-increasing number of producers and con- 
sumers. Considerable research work has been involved 
in the study of this subject in the United States, 
South Africa and Great Britain, and the solution 
of this problem is an achievement to be credited to 
the decade before the war. The B.S.I. is to be 
congratulated on the big part it has played. The 
cost of sampling has been substantially uced, but 
there is room for improvement in the machinery re- 
quired for preparing the sample for analysis, and also 
in automatic methods for the collection of the sample. 
Modern methods of sampling will probably be more 
generally adopted in the future, especially by collieries, 
and it may be expected that the custom of selling on a 
guaranteed basis (within sensible limits), alread 
adopted by some collieries, will be rapidly extend 
Since the Fuel Research Board have been one of the 
chief contributors to the work on sampling, it is to be 
hoped that it will continue to assist in establishing 
sound practice and in acting as an unbiased adviser. 


The present methods of sampling were based on the | 
application of the simple Laws of Probability, and a 


much wider use might be made of simple statistical 
methods in coal problems. A closer study and greater 
knowledge of the variability of coal might lead to small 
but important improv ements. 

Charts have been published} to show the variations 
which can be expected in dry untreated slacks, and in 
washed and prepared products. One of them refers 
to a sample of dry slack with fairly high ash content, 
individu at wagons being observed. In the first period 
covered by it, the average ash content is 16-1 per cent., 
but the product is very variable, the ash content of 
individual wagons varying from 10} per cent. to 204 per 
cent. These variations can be dealt with by a con- 
sumer who takes many wagons per day and possibly 





mixes them with other coals, but to the purchaser of 
only a few wagons per week, such variations are 
serious and it would be difficult to sell such slack on a 
guaranteed calorific value except to large consumers. 


This variability probably also explains why it was that 
complaints about poser (in pre-war ) usually 
came from the smaller customer. The took 
an av daily sample which showed, sa: Faah 16-1 per 
cent., was at a loss to understand the consumer's 


allegation that his single wagon contained 21 per cent. 
The larger consumer averaged a week’s or a month’s 
deliveries and found himself in fairly close agreement 
with the colliery. In the third ooaed of the chart, the 
average ash content was reduced from 16-1 per cent. 
to less than 12-4 per cent. and the extreme variations 
were limited to a range of 8} per cent. to 15 per cent. 
This improvement was attributed to a study of under- 
ground methods, which indicated the origin of the ash. 

It seems possible that a closer study of where and 
when the dirt comes from, and why, might be of con- 
siderable assistance; such a study might also assist 


in helpi to control washery operations. While it 
is ly stated that machine mining increases the 
ash content, I do not think any 


have been pub- 
lished to show by how much, hether the increase 
occurs solely in the, fines. Another chart deals with 
doy'stack, ernteining Be ORES a soe of ash on the 

In the first period, it was somewhat variable, 
the extremes lying between 5} per cent. and 14 per 
cent. In the last. period, the variability has been 
reduced and the limits lie between 7 per cent. and 
1l per cent. The variations plotted are actual and 
are not due to errors of sampling and analysis. M. K. 
Burrows, in an extraordinarily interesting and valuable 
paper* raises the question of the need for cleaning and 
says that regularity of quality is the crux of the matter. 
In the last period, the slack to which the last-mentioned 
chart refers is as re in calorific value ag many a 
washed and pre slack, and would be suitable for 
a large proportion of industrial markets. There seems 
to be very little need to clean it. Burrows suggests 
that more attention should be paid to the origin of the 
dirt. It is not impossible that in some cases a study 
of the origin of the ash might remove the need for 
cleaning plant. Another chart illustrates an interest- 
ing case of control in a washery. In the first period, 
the control was excellent, then became very bad (the 
ash content varying from r cent. to 10 per cent.), 
and then gradually Koa eli 

As an instance of the importance of this kind of study 
may be mentioned a recent experience. For some 
considerable time, two factories, 70 miles apart, have 
been receiving washed slack from the same colliery. 
The more northerly factory persistently received a 
slack of better quality than that delivered to the 
southern factory. This was eventually traced to the 
fact that the coal for the northern factory was loaded 
in the morning under certain conditions, and the coal 
for the southern factory was loaded in the afternoon 
under other conditions. Had the product been analysed 
at the colliery for variability, the cause of this difference 
would have been ascertained much sooner. The 
following example illustrates the progress that has been 
made in samp technique. Large consumers 
throughout the Nort -West area compared notes upon 
the quality of Northumberland coals sent into the area, 
and also excha’ their results with Northumberland 
coal owners. e results were in surprisingly good 
agreement, which could only have been achieved by 
correct and standardised methods of sampling and 
analysis. Modern sampling technique has been based 
upon statistical methods and it is well to emphasise 
the great progress which has been made lately in both 
fields and to point out that these are two relatively new 
weapons which may be useful. 

In 1931, I gave a paper to the Midland Institute of 
Mining Engineers, containing a comprehensive list of 
analyses of British coals.t| These analyses were plotted 
separately for clarains and durains and confirmed that, 
on broad lines, the properties of coal show a continuous 
transition which bears relationship to the so-called 

‘‘ rank *’ of the coal, the carbon content being usually 
taken as an index of the rank, and the relationship being 
generally represented by a more or less broad band or 
belt. The width of the band is quite considerable, for 
the calorific value of two low-rank bright coals of the 
same carbon content may differ by as much as 150 
calories, and the volatiles by 4 per cent. to 5 per cent. 
(including, of course, all errors of analysis). The differ- 
ence is smaller with high-rank coals. This relationship 
between an lage and rank is not readily uriderstood 
by industria and what is now required is a simple 
grouping of coals according to their known industrial 
uses—a grouping which can be readily understood by 
the coal industry, appliance makers and consumers, and 
which can be used in the important educational pro- 





* The Melchett Lecture, read before the Institute of 
Fuel on Thursday, October 14, 1943. Abridged. 


t Proc. Inst. Mech. Engrs., vol. 127, page 341, Noevem- 
ber, 1934. 





* Read before the Manchester Geological and Mining 
Association. 

+ Midland Institute of Mining Engineers, 
(1931). 
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gramme sponsored by the Ministry of Fuel and Power 
in collaboration with the Board of Education. “ 

Such a grouping has been achieved during the war by 
collaboration with the Fuel Research Board and other 
authorities, and is presented in Chapter One of the 
new text-book, Fuels and their Utilisation, about 
to be published by the Ministry of Fuel and Power. 
English and Scottish coals are classified in four groups 
covering the free-burning, slightly caking, medium cak- 
ing, and strongly caking coals, and at the same time 
giving an approximate idea of the parts of the country 
in which they may be found. Also, within the past two 
years there has been produced a grouping of South 
Wales coals which is of the greatest value and interest. 
A booklet providing long-needed information about 
the coals of South Wales is available and we are greatly 
indebted to the South Wales Fuel Efficiency Committee 
for its preparation. These groups are care f on practical 
application and the accumulated knowledge of indus- 
trial usage. It must, however, be stressed that no 
system of classification or grouping can serve other than 
as a guide; no hard-and-fast dividing line can be made, 
since the properties for a given carbon content vary 
fairly widely. Further, all classifications have been 
based on laboratory tests of coal ground to a fine 

wder, and completely ignore the practical behaviour. 

he small scale of laboratory operations has always 
suggested to the chemist that, in order to obtain con- 
cordant results, the size of the coal used should be 
correspondingly reduced. For the carbonisation indus- 
tries, which use about 20 per cent. of the coal mined, 
the results may have been generally fairly oy mca 
on this basis. In other industries where coal is burn 
size is a vital factor in performance, and this cannot be 
too strongly stressed. It also applies nowadays to the 
gas industry. 

The Institute of Fuel has published, within the last 
two years, three papers on proximate analysis. The 
really important remark in them was made by J. G. 
Bennett, and was to the effect that proximate analysis, 
being made on finely ground coal, can only be used as 
a guide, and if the performance of industrial coal is 
to be accurately forecast a much larger testing plant 
must be used, taking the actual size of coal supplied, 
say, up to 2 in. in size. The testing plant may be the 
pot furnace developed in my laboratory, a furnace such 
as that devised by Dr. Haslam for Socting the burn 
ability of slurry, or even the office fire. rge users 
and research associations should have testing facilities 
of this re en and by them they can learn things about 

perties and clinker formation that cannot be 
dedue from proximate analysis. Dr. Sarjant informs 
me that he uses in his steel works a semi-technical plant 
for caking properties on the coal as received. There is 
no object in defining the limits of a group too closely, 
while the performance of a coal is influenced by the 
rate at which it is burnt, by its ash content, and by the 
composition of the ash. An advantage of the system 
of grouping coals is the elimination of nomenclature. 
For many decades coals have been described as ‘‘ steam 
coals,”’ but, with modern appliances, all coals are steam 
coals. Again, “gas coals” used to have a special 
meaning, but the range of coals used for gas making 
has been greatly widened since vertical retorts were 
introduced, and the term no longer has the same 
significance. It is unfortunate that the extremely 
valuable work of the coal surveys is not better known 
among industrialists. Dr. Parker—the new director— 
has to have the information collected together 
and presented in what might be called a more popular 
form. At the same time, the director might be asked to 
consider the desirability of adding to the surveys more 
information about industrial usage ; thus, with regard 
to coals for gas making, it might be desirable to adopt 
or adapt the semi-technical plant used by the United 
States Bureau of Mines. It should also be possible, 
when investigating industrial products, to make contact 
with industry and to have large scale tests carried out. 

We have been told in the past that our coal resources 
will last 500 years to 800 years at the present rate of 
production. They may—but the question is for how 
long can we get the available coal at a reasonable cost ? 
The answer, in the opinion of a number of people, is 
that the best seams will be worked out in 30 years to 
50 years, and coal will be very costly unless greatly 
improved methods of mining are invented. The output 
of Lancashire is already only some 50 per cent. of the 
output of 1913, and that of Scotland has been reduced 
to some 75 per cent. of the output of that year. Imme- 
diate steps should be taken to obtain at least an 
approximate estimate of our real practical resources 
of coal. This has been asked for and the first reply 
given was that it would take two years, but we must 
know whether, under present conditions, our coal is 
going to last 30, 50 or 100 years. No comprehensive 

ing or research can be initiated until it is known 
how much of each type of coal we possess and can expect 
to bring to the surface under economic conditions. 

The fear has been expressed that there may be a 
shortage of caking coals and it has been urged that their 
use for steam raising and furnace work should be pro- 
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hibited. This wants a little further consideration. There 


méty be a surplus of these coals in a district where they 

are not particularly needed. Geographical location is 

one aspect; but there is another to be considered, 

namely, the direction of usage in recent years. Formerly 

the gas industry carbonised solely in horizontal retorts 

and used strongly caking coals. Now they carbonise in 

vertical retorts and use slightly caking to medium coals, 

which are some of the best coals for steam raising and 

gasification in producers and general industrial use. 

In the future the shortage may be of this type. In 

addition to a survey of resources, a survey of re- | 
quirements is also necessary. This latter will not 

be too difficult to obtain, as the Ministry of Fuel and | 
Power has already made a census of appliances and of 
the coal used inthem. The present census of consump- | 
tion in the various districts refers to the coal supplied 
to the industry concerned. The gas, electricity and 

coking industries are debited with “* consuming * some 

60,000,000 tons to 70,000,000 tons annually. Actually, 

they process this coal, and the carbonising industries | 
consume only 4,000,000 tons to 8,000,000 tons. The | 
products are passed to other industries and to domestic | 
users. To obtain a true picture of the distribution of | 
consumption of energy in the country, all forms of 

energy should be correctly debited and then we shall 

be in a position to estimate the total energy per unit | 
of production and find out how inefficient our usage 

of energy really is, a subject to which the Fuel Efficiency | 
Committee attaches very great importance. The 

amount of energy used for space heating in factories, 

offices and buildings would appear to be considerably 

greater than was believed. Those who are planning | LANDSCAPE. 

‘post-war buildings should stress the importance ofnew) Ax example of the realisation that an industrial plant 
buildings being properly insulated. Energy might be | need not necessarily and unavoidably remain unsightly 
saved by planning the location of factories and indus- | j, provided by certain amelioration schemes recently 
trial establishments in such a way that their require-| commenced in connection with a large cement-manu- 
ments of steam, hot water and power can be derived | facturing’ plant owned by Messrs. G. and T. Earle, 
from the surplus plant or waste heat of the neighbouring | | imited, Hull. This plant is not situated in Hull, but 
factories. Further, there are many instances where | in district possessing great historical interest and 
factories could save by generating their own electricity | famous as a beauty spot ; and it cannot be denied that 
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instead of taking power from the grid. 
(To be continued.) 





UNITED STATES ARMY 
AMPHIBIOUS VEHICLES. 


A LiTTLe information, additional to that contained | 
in the description appearing in our issue of July 23, 
1943, on page 75, has now been released concerning 
the amphibious vehicles in use by the United States | 
Army. It was mentioned in the earlier article that 
both four-wheeled and six-wheeled models of these 
“ ducks,” as they are called by the Army, were in| 
use and the two-wheeled pattern was illustrated. | 
The accompanying illustration shows the six-wheeled | 
pattern, which is being built in quantity by Messrs. | 
General Motors. The vehicle is an adaptation of the 2}- | 
ton Army lorry. The standard chassis is used and is 
enclosed by the steel hull, the wheel-springs and spring 
brackets being mounted below the hull and, like the 
wheels, being immersed in the water when the vehicle 
is afloat. The propeller at the rear, or stern, is shielded 
to some extent by the overhanging deck and side panels. 
Watertight glands are fitted for the driving axle as 
well as for the propeller shaft. The rudder is connected 
to the normal steering gear and is operated from the 
steering wheel, which accordingly controls manceuvring 
either on land or water. All six wheels are driving | 
wheels, enabling the vehicle to traverse soft or hilly 
land, and to tow heavy loads. This feature of the | 
machine must clearly be of value when it is leaving the 
sea and mounting a sandy beach. Either the road- 
wheel or propeller drive may be used independently | 
or the two may be used together, the combination being 
of assistance when leaving the water. 

It is stated that vehiaee of this type have already 
been in service in the South Pacific war zone. They | 
are adapted to carrying either troops or material across | 
streams and rivers and for lighter service between ship | 
and shore, for which the ability to deliver material to 
any point on the land is clearly a great advantage. 
They can operate in rough water, the tarpaulin cover, 
which can be seen in the figure, serving to protect the 
contents from spray. As a land vehicle, the machine | 
can tow a 105 mm. howitzer over heavy ground. 





| 
VENEER Hot-PrRess OPERATION.—An informative col- 
lection of notes on hot-press technique for plywood manu- | 
facture has been issued by Messrs. Aero Research, | 
Limited, Duxford, Cambridge, in loose sheet form and | 
identified as “ Bulletin No. 13, January, 1944.” The | 
notes, which are illustrated, deal with veneer require- | 
ments, cauls or cover plates, supplementary equipment, 
methods of charging a hot press, press operation, steam | 
requirements, setting time and stacking after pressing. | 
The relation of the press operating pressure to the load 
on the work is discussed and a table of temperatures and 
gauge pressures of the steam used for heating the platens | 


is included. 


| they are not so now. 


| Vickers electric locomotives. 


| the works, which comprise not only the buildings them- 
| selves or the lower slopes of attractive hills but also a 
quarry above, near the hill top, and clay pits in the 
fertile valley below, may become an eyesore even if 
Steps are being taken, therefore, 
to remedy the initial disfigurement of the countryside 
and to prevent its possible extension. Further it is 
obvious that when the mined materials are exhausted 
to their economic limit, the site will be abandoned, and 
if the present measures were not taken the immediate 
area would be left so derelict that it would take very 
many centuries to efface the scars. 

The description given below of what is proposed, is 
based upon the presentation of a report which was dis- 
cussed at a meeting in the rooms of the Royal Society, 
London, on November 18, 1943. The report was 
drawn up by Mr. G. A. Jellicoe, F.R.I.B.A., after an 
inspection of the site in company with Mr. G. F. Earle, 
Professor F. C. Lea, O.B.E., D.Sc., President of the 
Institution of Mechanical Engineers and member of the 
Council for the Preservation of Rural England, and 
Mr. K. S. Dodd, Principal Regional Planning Officer 
of the Ministry of Town and Country Planning. The 
works was originally built as a two-kiln plant in 1928-29, 
two additional kilns were erected in 1935 and 1938, 


respectively, and the kiln output is now 8,000 tons of | 
} and, since the limestone is being removed at the rate 


clinker a week, which is equivalent to an output of 
436,000 tons of cement per annum. Of the raw 
materials, the limestone is won by two 3-5 cubic yard 
Ruston-Bucyrus excavators, supplied with current at 
3,000 volts through trailing cables and fitted with Ward- 
Leonard controls. The stone, of which 10,000 tons are 
required each week, is delivered to the primary crusher 
in 8-ton Phoenix cars in trains drawn by Metropolitan- 
The primary crusher, of 
the jaw type, is capable of breaking down stone from 
4 ft. cube to 8 in. cube, at which size it is passed to a 
Symons cone crusher and there reduced to approxim- 
ately 1 in. cube. The broken stone passes on belt con- 
veyors to storage bunkers situated over the wet mills. 
The excavators and crushers are capable of handling 
2,000 tons of stone a day. 

The clay is won by multi-bucket excavators and con- 
veyed to a washmill where it.is broken down and mixed 
with water before being pumped underground to the 
works. The clay plant can deal with 4,000 tons of clay 
a week. The four wet mills for grinding limestone 
correspond in time with the installation of the kilns 
and range from 7 ft. 3 in. to 8 ft. 6 in. in diameter by 
36 ft. to 39 ft. 4 in. long. They are driven by motors 
ranging from 750 h.p. to 1,250 h.p. The kilns vary in 
diameter from 10 ft. 4 in. to 11 ft. 6 in. and each is 
approximately 280 ft. long. They are of the recupera- 
tor type and each has a separate Lodge-Cottrell electro- 
static dust precipitator, with a dust intercepting 
efficiency of 97 per cent. The clinker grinding mills 
correspond generally in number, size and date to the 
wet mills. All the mill motors are of the auto-synchron- 
ous type and operate at 3,000 volts. The grinding 


| plant is large enough for an output of 11,000 tons of 
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| cement a week and the packing plant is also capable of 


handling this tonnage. Bulk electricity is supplied 
by the Yorkshire Electric Power Company by two over- 
head lines. This supply is at 33,000 volts and is stepped 
down at the works to 3,000 volts by three 3,000.LVA 
transformers and to 400 volts by four 750-kVA trans- 
formers. The connected horse-power is about 18,000 
and the annual energy consumption is approximately 
40,000,000 units. Distribution to the quarry and clay- 
pits is at 3,000 volts and all motors above 175 h.p. are 
operated at 3,000 volts. The maximum demand figure 
at the present time is 6,000 kVA with a power factor 
of approximately unity. 

The dimensions and outputs outlined above show that 
this cement works is of very considerable size, and 
situated as it is on the hill slopes, it must be con- 
spicuous. The buildings themselves are fairly un- 
objectionable, the chief jarring note being struck by 
the rows of enormous cement silos which, being cylin- 
drical, assert themselves, particularly on a sunny day. 
Possibly, however, deliberate design in relation to the 
landscape when they were originally erected might have 
improved the general appearance. In this connection, 
Mr. Jellicoe suggests that the lessons learned from army 
camouflage may be of value when it is desired to make 
buildings less conspicuous. The problem of restoring 
the amenities of the district to some extent would seem 
to fall into two classes—one being concerned with the 
buildings and the other with the disfigurement arising 
from the extraction of large quantities of natural 
materials. The latter is the more amenable to treat- 
ment and is, perhaps, the more important since the 
buildings can be removed bodily when they have served 
their purpose but the ground contour when disturbed 
may persist for centuries, as is obvious from the fact 
that traces of prehistoric earthworks are still visible in 
various parts of the country. 

The quarry at the hill top makes a very definite scar, 


of 10,000 tons a week, it is likely to become still more 
in evidence. At present the quarry excavation is 
approximately circular, with a comparatively narrow 
outlet lying above and behind the works. Its edge 
does not break the skyline, so that the contour of the 
hill from all points of view is undisturbed, but just 
above the works the spoil has been tipped to form a 
large platform or bank, which, with its horizontal top 
and regular slope, bears no resemblance to a natural 
feature. It is proposed to stop deposition on this 
platform and to break up the horizontal line and alter 
the slopes here and there to conform to the natural 
slopes of the hill. The new waste will be first utilised 
in filling up some existing lower quarry faces and 
when that has been done, it will be dumped inside the 
main quarry as it is produced in a position convenient 
to the operations in pro and so that it will 
not show above the lip of the quarry nor be easily 
visible through its mouth. The remodelled banks 
outside the quarry are to be roughly grassed after 
experiments on the best method of effecting this, pre- 
vious experience having indicated the necessity for a 
covering of at least 2 in. of top soil which would be a 
big task considering the area involved. The quarry 
would be worked fanwise from the mouth and the 
mouth screened by a plantation of trees through whfich 
the railway tracks would run. We understand that this 
idea of screening, which originated with a resident 
member of the works staff, is now being developed. 
It is not proposed to screen the lip of the quarry 
with trees, nor to do any planting within it. Such of 
the vertical face as is left visible will have to be accepted 
as it is. Possibly it will be no more unsightly than are 
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the natural precipices so often seen in the Pennines, 
and the fact that the quarry limestone face differs in 
appearance from adjacent outcrops, which are of 
millstone grit, will be apparent to few persons. 

The elay excavations having laid waste eome of 0 of a 
fertile y present a Fags 0 problem. ° 
other excavating operations it has become the practice 
to return the ov as excavation proceeds, but 
this course cannot be followed in this case. To 
remove the objections to derelict areas it is recom- 
mended that the claypits as they are abandoned 
be allowed to fill up with water when they would 


presses na ce of a chain of small lakes, the 
banks of which would be planted with trees. Such 
lakes, a t adjunct to the landscape, 

would afford facilities for boating, bathing and fish- 


ing. 


would be levelled by a bulldozer or by similar 


means, and would be planted with hardwood trees to 
conform to those existing in the valley, suitable 
soil 


boll transported to the sites where 


necessary. 
The bui it is proposed, should be surrounded 


by trees in order to conceal unavoidable tips and other | '®8! 


disfigurements, and trees would also be planted in 
clumps behifid the buildings almost up to the 
mouth, this procedure imitating the natural gro 

on the slopes of adjacent valleys. A vero ona 
course, forming part of the employees’ playing fie 
right dhe be canted with oliiiteeal’ Geet'an fe 
boundary. The immediate establishment of a nursery 
to supply the required trees is recommended. 

The landscape plan recommended in the report is a 
long-term scheme and is estimated to take 50 years or 
more, allowing for the slow growth of the trees, but, 
it is stated, “when the works ultimately leave the 
district the site will be fertile and capable of multiple 
use.” This forecast may be contrasted, to the great 
advantage of the present scheme, with the former 
attitude of some industrialists, who, after abstracting 
all the material available in a particular area, | 
on, leaving a waste behind. Since Mr. Jellicoe’s 
report is endorsed in November, 1943, by Mr. George 
Earle, chairman of the works-owning company, with 
the words, “ This plan has been approved in principle 
by the company and is now in operation,” it may be 
onumed shah iia G. and T. Earle, Limited, are 
accepting the burdens that the amelioration involves, 
an action, most vey order will agree, indic public 
spirit of a v It is this 
account of w + ae already been done and what 

remains to be done in one particular industrial plant 
has no general a bility. It may, however, assist 
firms working similar conditions to examine their 
own position relative to the countryside in which their 
works are situated and warn those contemplating setting 
up new industries, that it is easier to avoid mistakes 
at the outset than to remedy them afterwards. 





ANNUALS AND REFERENCE BOOKS. 

The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1944.—In preparing this 42nd edition of 
The Directory of Shipowners, the arrangement that has 
been so well tested in the has been retained, but 
it has been found possible to expand some of the 
entries relating to Government departments—especially 
the Ministry of War Transport, which now occupies 
three pages—and to add the Air Ministry to the entries 
in the Official Section. Notes have been inserted, also, 
under the titles of shipping companies which have 
acquired power to operate air services or expected 
to complete the formalities incidental to such altera- 
tions in their Articles of Association by the time the 
Directory was published. The general improvement in 
the war situation, and the consequent re-establishment 
of various overseas postal connections, has enabled 
entries relating to firms abroad to be brought more 
closely up to date; but the official embargo on the 
publication of individual ship losses is still maintained 
and, as a result, the lists of ship names remain as they 
did at the outbreak of the war. The Directory, which 
is produced under the supervision of the editor of the 
Shipbuilding and Shipping Record, is obtainable from 
the Directory Publishing Company, Limited, 33, Tothill- 
street, Westminster, S.W.1, and costs 20s. net. 

British Empire Trades Index.—The 13th edition, 
that for 1943-44, of the British Empire Trades Index | 
has recently been published by Business Dictionaries, 
Limited, 133-137, Fetter-lane, London, E.C.4. As in 
previous editions, the volume is divided into four main 
sections, the first of which is a classified-trades list o 
manufacturers, producers and distributors throughout 
the British Commonwealth. Section II contains a 
complete alphabetical list of the firms given in Section I, 
with a reference to the numbered classification under 
which particulars of each firm are printed in Section I. 
The third section consists of an alphabetical list of 
trade marks and brands of British Empire firms, and 
the fourth of overseas cable addresses. A special 


“ United Nations ”’ list of firms has been added to this 
edition for the convenience of subscribers. 





LABOUR NOTES. 


Tue National Reference Tribunal for the coal-mining 
industry met in London on W: ednesday and Thursday of 
last week for the purpose of the claim of the 
Mineworkers’ Federation of Great in for national 
minimum wage rates of 6l. a week for underground 
employees and 5/. 10s. a week for surface men. The 
present minimum wage rates are 83s. a week for under- 

und miners and 78s. a week for surface men. The 

ing was in private, and the expectation of the 
colliers’ representatives at its close was that Lord 
Porter, the chairman, would be able to communicate 
the tribunal’s finding before the National Delegate 
Conference called by the federation for January 27. 


At a meeting in London on Friday last week, the 
executive committee of the Mineworkers’ Federation of 
Great Britain endorsed its negotiating committee’s 
‘approval of the decision of the Minister of Fuel and 
Power to appoint group production directorg to advise 
ional coal controllers on the improvement of pro- 
duction methods in the groups of collieries assigned to 
them. ~— the miners’ leaders first considered the 

y suggested that group labour directors 
ought pay to be appointed, but, on reflection, they 
decided that such appointments would, at the moment, 
be inopportune. ing of the Government’s 

plan, it was realised, would first have to be studied. 








On the question of discipline, the executive considered 
a suggestion by colliery managements that the right of 
suspension for acts of indiscipline should be restored. 
Its members expressed themselves as still strongly 
to the re-introduction of methods which they 
believe to have been responsible for many grievances 
and disputes in the past. The executive is reconsider- 
ing the merits of the pit bonus scheme, and its negotiat- 
ing committee is to meet the colliery owners for further 
discussions in the course of which a scheme, it is hoped, 
may be produced based on a different principle. 





At the close of the , Mr. Lawther, the Presi- 
dent of the Federation, said the executive remained 
of the opinion that the ing of “ dual control,’’ by 
the Government’s assumption of full financial as well 
as operational control of the pits, was the better policy ; 
oe © cee Be ee eee 
increasing production. posals_of the Minister 
of Fuel and Power were y= discussed with Major 
Lloyd George on Tuesday and Wednesday of this week. 





According to messages from New York, the American 
Federation of Labour has declined the invitation of the 
British Trades Union to the world conference 
of Labour organisations which is to be held in London 
on June 5. Mr. Matthew Woll, chairman of the 
Federation's Post-War Reconstruction Committee, is 
reported to have stated that they were in favour of an 
international conference of “ free trade unions.”” The 
Russian o isations were not trade unions, but Gov- 
ernment-controlled bodies. Most of the craft unions 
in the United States are affiliated to the American 
Federation of Labour. 





This decision was not unexpected in official circles 
here. Speaking at Poole recently, Sir Walter Citrine 
referred to the existence of rival organisations in the 
United States and other countries. ‘‘ We know per- 
fectly well,” he said, “‘ the differences of trade union- 
ists in these countries, but we are putting it to all of 
them that the workers of the world are looking forward 
to the post-war period with expectations. Ultimately 
the Governments of the United Nations will have to 
gather together, and there will be long and protracted 
discussions. Unless the Trade Union, Movement can 
show that it is capable of rising above its internecine 
and national difficulties, how can agreements be 
expected from Governments ? ” 


Regulations recently issued by the Commonwealth 
Government provide benefits for Australian merchant 
seamen who may be injured through enemy action. 
| The principal benefits—which are retrospective to 
| December 7, 1941—are medical, surgical and hospital 
| treatment for six months; maintenance during the 





f| period of injury; passage to the home port when fit 


to travel; continuation cf wages, up to one week after 
recovery ; a grant to relatives of up to 15l. for burial 
expenses ; payment to a widow or other dependant of 
one month’s wages from the date of death at. sea. 





Provision is also made for continuing the care and 
treatment of a seaman where this is essential to main- 
tain his progress, The regulations make it clear that 
the owners and charterers of ships will not be liable to 








defray medical expenses or to theet the cost of the con- 
tinuation of wages, but they will be expected to make 
such payments as are necessary pending re-imburse- 
ment by the Commonwealth. 





A Workmen’s Compensation Act adopted last year 
in the Bahamas covers persons employed by way of 
manual labour whose remuneration ex 2001. a 
year. It excludes casual workers, out-workers and 
persons in the naval, military or air forces of the 
Crown, members of the employer’s —— dwelling in 
his house, members of the police force and local, district, 
or special constables, persons employed in agriculture, 
domestic servants (including chauffeurs), persons em- 
ployed exclusively as clerical workers and/or shop 
assistants, and persons in the civil employment of the 
Crown otherwise than in the Government of the Colony. 


In the industries covered by the statistics compiled 
monthly by the Ministry of Labour and National Ser- 
vice, the changes in rates of wages reported to have 
come into operation in Great Britain and Northern 
Ireland during November resulted in an aggregate 
increase estimated at nearly 41,0001. in the weekly 
full-time wages of about 430,000 workpeople, and in a 
decrease estimated at 300/. in those of about 17,000 
workpeople. The industries and services in which 
wage rates were increased included iron and steel manu- 
facture, iron-ore mining, tin-plate manufacture, the cast 
stone and cast concrete products industry, tobacco 
manufacture, printing and book-binding, paper-bag 
manufacture and electrical contracting. 


There was a reduction of 1 per cent. on basic rates 
for coal miners in Warwickshire and for cokemen and 
by-product workers in Durham, due to the operation 
of sliding scale agreements based, in the one case, on 
the proceeds of the coal-mining industry, and, in the 
other, on the selling price of coke. A slight decrease 
in the cost-of-living wage was reported in the Maccles- 
field silk dyeing and finishing industry. 





The number of disputes involying stoppages of work 
reported to the Ministry as beginning in Great Britain 
and Northern Ireland during November was 193. In 
addition, 9 disputes which began before November 
were still in progress at the beginning of that month, 
making a total of 202 disputes in November. The 
aggregate number of working days lost in these disputes, 
during November, is estimated at approximately 
365,000 for a gross total of about 90,000 workpeople. 





Of 188 stoppages which ended in November, 80, 
directly involving 13,600 workpeople, lasted not more 
than one day ; 49, directly involving 7,200 workpeople, 
lasted two days; 23, directly involving 6,900 work- 
people, lasted three days ; 22, directly involving 8,000 
workpeople, lasted from four to six days; and 14, 
directly involving 25,000 workpeople, lasted for a period 
longer than six days. 





Of the 193 disputes which began in November, 34, 
directly involving 11,000 workpeople, arose out of 
demands for advances in wages ; 13, directly involving 
3,200 workpeople, out of proposed reductions in wages ; 
56, directly involving 8,800 workpeople, out of other 
wage questions; 5, directly involving 2,200 work- 
people, out of questions onntins to working hours ; 
29, directly involving 7,500 workpeople, out of questions 
relating to the employment of particular classes or 
persons ; and 56, directly involving 10,600 workpeople, 
out of other questions. 


Final settlement of disputes which terminated in 
November were affected in the case of 157 stoppages, 
directly involving 52,200 workpeople. Of these dis- 
putes, 32, directly involving 4,000 workpeople, were 
settled in favour of the workpeople, and 94, directly 
involving 44,200 workpeople, in favour of the employers; 
31, directly involving 4,000 workpeople, resulted in a 
compromise. In the case of 29 other disputes, directly 
involving 7,000 workpeople, work was resumed pending 
negotiations. 





In the eleven months, January to November, inclu- 
sive, 1,638 disputes began, involving 527,700 work- 
people and a loss of 1,676,000 working days. The 
comparable figures for the corresponding period of 
1942 were 1,196 disputes, 429,700 workpeople, and 
1,437,000 working days. In the eleven months of 
1943, 391,000 working days were lost in engineering 
through stoppages, 130,000 in shipbuilding, 57,000 in 
other metal industries, and 178 in transport. The 
coal-mining industry lost 823,000 working days as 
compared with 789,000 in the corresponding eleven 
months of 1942. 








THE RIDING~AND WEARING OF | 
RAILWAY CARRIAGE TYRES.* 
By C. W. Newserry B.Se. (Eng.), A.I.Mech.E. 


THe study of the transverse motion of railway | 
carriage wheels while travelling at speed has proved | 
to be not easy because of the somewhat inaccessible 
nature of the parts involved, and the irregular nature | 
of the motion. A preliminary trial was made with a | 
mechanical apparatus consisting of shoes rubbing on | 
the rail and on the face of the wheel, and a system of 
links and cables to connect the shoes to recording 
pens marking on a paper chart. This was not successful 
because the inertia of the mechanism was too great to 
permit it to record the higher frequencies of the wheel 
motion. The method which eventually proved quite 
satisfactory was to use a ciné-camera, taking 64 pictures 
per second, mounted over the top of a periscope which 
extended downwards through the coach floor and had | 
its mirror a few inches above the rail, facing the lower | 
part of the carriage wheel where it rested on the rail. 
This arrangement is shown in Figs. 1 and 2, herewith. 
In addition to the main apparatus, auxiliary equip- 
ment was provided for recording speed and time scales. 
This included a speedometer, and a small lamp mounted 
in the periscope in such a position that it registered in | 
one corner of the ciné-picture. The lamp was con- 
trolled by a clockwork-driven contactor so that it flashed 
briefly at two-second intervals to record a time scale 
on the film. The nature of the camera image is shown 
in Fig. 3, opposite. 

The film, though comprising a permanent record of a 
transient motion, and though it can reproduce that | 
motion as often as required, and in slow time, does not 
readily lend itself to detailed analysis of the motion | 
portrayed. The next stage, then, was to devise some | 
means by which the film record could be transcribed | 
into compact graphical form so that the characteristics 
of the motion could be seen at a glance, and the results | 
of several tests could be compared side by side. The | 
method by Which this has been aehieved is best under- 
stood by reference to Fig. 4, opposite. The film is 
projected very slowly on to a small screen A, which, | 
being mounted on a carriage constrained by roller | 
guides, is free to movegideways in its own plane under | 
the control of the han B. During projection of the 
film, there is an apparent sideways movement of the 
sereen image, resulting from the oscillation of the test 
coach on which the periscope and camera were mounted, 
and the purpose of traversing the screen is to counter- | 
act the effect of this motion. In practice, the vertical | 
line C ruled on the screen is kept coincident with the | 
right-hand edge of the rail D, so that the relative | 
transverse movement of rail image to screen is zero. | 

A second traversing carriage E, controlled by a 
handle F,and arranged in front of the screen, supports 
a vertical wire G, the shadow of which, by the traversing 
of the carriage, is kept coincident with some chosen 
feature of the tyre image. This carriage, therefore, and 
the pencil H held by it, execute a transverse movement 
corresponding to that of the image of the wheel under | 
observation. By suitable adjustment of the position 
of the wire G with respect to the pencil, the pencil can | 
be arranged to coincide with the vertical line C when 
the flange of the tyre is in hard contact with the rail, 
and the line C serves as a datum from which to measure 
transverse tyre movement. 

Thus, during projection of the film, the screen is 
controlled to move transversely with the rail, and the 
pencil to move transversely with the wheel, so that | 
the relative transverse movement of the wheel on the 
rail is reproduced in the transverse movement of the | 
pencil across the screen. Finally, as may be deduced 
from Fig. 4, the paper forming the screen is fed down- 
wards past the pencil, driven synchronously from the | 
projector by means of the coupling rod J. This extends 
the pencil mark on the screen into a continuous curve | 
which represents, on a known time base, the desired 
relative transverse movement of the wheel on the rail. 
The time base, indicated in the film by the flashing | 
lamp, is marked on the screen by means of a second 
pencil K, carried on the screen support and operated | 
by means of a press button and electromagnet L. | 
This apparatus has proved quite easy to handle, 
the film records being transcribed to graphical form | 
both rapidly and with considerable accuracy. A sample 
piece of record is shown in Fig. 5, opposite. 

An experiment was initiated in November, 1935, to | 
study the transverse wheel oscillation on certain units | 
of electric stock and to examine the possible benefits 
to be obtained by the substitution of a cylindrical-tread 
tyre for the standard tyre with | in 20 coning. A three- 
car train set was allocated for the tests and compara- | 
tive trials were arranged to take place on the Liverpool- | 
Southport line. It was considered desirable that tests | 


| 





* Paper presented to the Institution of Mechanical | 
Engineers for written discussion, which should be received 
at the Institution not later than March 31, 1944. 
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| variations of line voltage and weather conditions. 
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Fig. 


on both the standard and the cylindrical profiles should 
be made in new and worn condition, and that all the 
tests should be made on the same train set, in order to 
eliminate possible variables between different bogies. 
Accordingly, it was decided to start with a train having 
worn standard profiles, and to make tests in the 
following order :—({1) Tests on standard profile in 
worn condition ; (2) tests on cylindrical profile in new 
condition ; (3) tests on cylindrical profile in worn 
condition ; (4) tests on standard profile in new condi- 
tion. The programme was subsequently modified by 
the addition of a further series of tests on tyres having 
a coning of | in 100. 

The three-car train used for the experiment consisted 
of a motor car, No. 28306, weighing 56 tons and carried 
on bogies having a wheelbase of 8 ft. 9 in. and weighing 
15 tons each; a 28-ton trailer car, No. 29804, with 
5-ton bogies of 9-ft. wheelbase ; and a driving trailer, 
No. 29102, weighing 30 tons, on similar bogies. The 
wheels were numbered, and the periscope was arranged 
successively in the positions indicated by P in Fig. 6, 
The train was always arranged with the 
motor car leading on the “up” line, i.e., towards 
Liverpool, and trailing on the “down” line. All 
profiles were tested at the highest speed that could be 
maintained by the train on the test section, but the 
speeds varied somewhat from test to test owing to 
The 
range was about 55 m.p.h. to 65 m.p.h. A number of 


opposite. 





PERISCOPE AND FLOODLIGHT MOUNTED UNDER COACH. 


CrneEMATOGRAPH CAMERA IN COACH. 


additional tests were made with the motors in full 
series, under which condition the train speeds were 
about 40 m.p-h. 
Each set of tests on a given profile constituted a 
series, as follows :— 
Series 1 
» 


Standard (1 in 20) profile, worn 
Cylindrical profile, new 

Cylindrical profile, worn ... 

Standard profile, new 

1 in 100 coned profile, new 

1 in 100 coned profile, after 28,000 miles 
1 in 100 coned profile, after 36,000 miles 
1 in 100 coned profile, after 52,000 miles 
1 in 100 coned profile, after 121,000 miles = 9 


Within each series the tests were designated as 
follows :— 
MC 
T 


Test on a motor car 

Test on a trailer compo 
Test on a driving trailer ... DT 
Test at high speed (express) ; ada we VE 
Test with motors in series dee 6 wig 


Each test was subdivided into “‘ up” and ‘‘ down,” 
and included representative track features to allow a 
comprehensive study of the behaviour of the profiles 
to be made. The particular feature of each test expo- 
sure is indicated in each test reference mark according 
to Table I, on page 40, In general, test exposures were 
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made only in the sections a, c, d, e, f, g. A typical 

test reference is thus designated 1/DTX down f, which 

indicates a test on worn standard (1 in 20) profile on | 
the driving trailer at high speed. The significance of 

“down ” track is that the driving trailer was leading, 

and reference to Fig. 6 shows that the test was on a 

trailing wheel of a bogie. The symbol f indicates that 

the test was on straight, level track. 


The three test vehicles, which, for the first tests,|in the coach floors to receive the upper end of the | was assembled at Southport (Meols Cop Car Shop) in 


were to have worn standard | in 20 coned tyre profiles, | peri 
were overhauled in December, 1935. 





Holes were cut | floors in the intervals between tests. The apparatus | car. 
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scope, and covers were provided to make good the | January, 1936, and the first test was made on the motor 
The actual procedure was somewhat similar in 





40 


each series of tests, and was as follows. With the 
apparatus mounted on the motor car, the train was 
run from Southport to Hightown, and lengths of film 
were exposed on each of the selected sections of track. 
Wheel 2 (Fig. 6) was then a trailing wheel in the bogie. 
Che return run was from Hightown to Southport, 
giving similar tests on the down line, but with wheel 2 
in a leading position in the bogie. In addition to the 
film records, visual observation and stop-watch timings 
of the wheel motion were made whenever possible to 


TABLE I.—Test References. 





— 
em 


| Line. | Mile Post. | Nature of Test Track 


Crossing approaching Ainsdale 
Straight, slight descent. 

Straight level. 

Left-hand curve, 99 chains radius. 
Right-hand curve, 88 chains radius 
Straight, level. 

Crossing after Ainsdale. 

Straight, level 





ascertain that the sections photographed were as fully 
as possible representative of the wheel behaviour. 

At the conclusion of the tests on the motor car, the 
train returned to Meols Cop and the apparatus was 
moved and re-erected on the trailer compo. The 
periscope was set as closely as possible to have its 
centre line over the inside edge of -the rail head, so 
that in the resulting film the edge of the rail should 
appear vertical, as shown at D in Fig. 4. Any sideways 
displacement of the periscope would have introduced 
& perspective slant in the rail image, which would have 
prevented alignment with the datum C and so rendered 
the trace less accurate. Tests were made on the trailer 
compo and driving trailer cars on succeeding days, and 
the train was then returned to the shops for the wheel 
diameters to be measured and tyre profiles recorded, 
and for the tyres to be turned to the experimental 
cylindrical profile. 

Before the original test bogies were returned to the 
train, they were weighed and their moments of inertia 
about vertical axes through their centres were deter- 
mined by suspending them by two vertical chains and 
noting their time of swing when displaced through a 
small angle. 
to be of little importance in these tests, as resonant 

hunting " of the bogies was not experienced. Wheel 
diameters were measured, and tyre profiles recorded ; 
and then the second series of tests, comprising those 


on the cylindrical tread profile in new condition, was | 


carried out in the same manner as the earlier tests. 
It was noticeable that the wheels showed practically 
no tendency towards sideways oscillation at either low 
or high speed, and the riding was considered by those 
present to be the best ever experienced at a comparable 
speed. 

Profiles of these tyres were taken after 8,000 miles 
and again after 21,000 miles, at which stage film records 
were made of the wheel motion, and it was noticed 
that the wear on the cylindrical-tread tyre was distri- 
buted differently from that usually encountered on the 
standard | in 20 coned tyre. The cylindrical profile 
tended to wear higher up the flange than the coned 
profile, with the result that the wear was dispropor- 


tionately great in the region tested by the standard | 


flange-thickness gauge. This gauge, illustrated in 
Fig. 7, on page 39, which allows a minimum flange 
thickness of j in. at a radial distance of % in. from the 
top of the flange, would, if used on the experimental 
profiles, have condemned them when they still had a 
satisfactory contour and were reasonably thick at the 
root of the flange. There arose, in consequence, the 
necessity of fixing, for these tyres, a permissible limit 
of wear which would achieve the maximum life con- 
sistent with reasonable limits of safety; but, before 
this could be done, No. 2 tyre of the trailer No. 29804 
was, in fact, reported by an examiner as having a thin 
flange. The profile, together with those of the other 
tyres of the vehicles is shown in Fig. 8, on page 39, 
the mileage at the time being 26,000. 
indicate the wheels, as shown in Fig. 6, and the chain- 
dotted lines show the profile of the tyre gauge. Although 
this suggested that the useful life of the 
tread profile might be excessively brief, and that the 
profile might on that account be uneconomic, there 
was an indication that the flange wear was particularly 
rapid ia the first few thousand miles, but that the rate 
of wear was markedly decreasing as the tyre became 
slightly worn. Accordingly a meeting of representa- 
tives of the departments concerned was held to con- 
sider whether the experiment might continue, and, if 
what limits should be fixed for the wear of the 
cylindrical tread profile. It was agreed that the train 
should be allowed to run, under close supervision, 
until, at the point of gauging, the tyre flange had worn 
a further , in., that is, to a thickness of 3} in. instead 
of the standard { in. 
(To be continued.) 
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The moment of inertia proved eventually | 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 
is stated in each case ; where tone <0 mentioned. the 
Specification is not illustrated. 

Where inventions are communicated abroad, the 
Names, etc., of the Communicators are given in ilalics. 

Cc other Vestions may be obtained at the Patent 

|  < Branch ‘7% Southampton Buildings, 

Cc ery-lane, London, 2, price 1s. each. 

The date of the er ay of the erties of a 
Complete Specification is on — = abstract in 
each case, unless the Patent has been sealed, when the 
word “ Sealed” is appended. 
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Any person may, at any time within theo months 
Specification, give notice at Patent Office of 


date of the advertisement of the 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


553,707. Gearbox for Machine Tools. Alfred Herbert, 
Limited, of Coventry, and A. H. Lloyd, of Coventry. 
| (6 Figs.) October 29, 1941.—-The invention is a hydraulic 
control mechanism for a _ pre-selective change-speed 
gearing in which a number of gear pairs are entrained by 
| friction clutches operated by striking forks which are 
moved hydraulically. On the input shaft is a sleeve 
carrying two fixed different-sized gears which are 
meshed respectively with a second pair of gears. A 
clutch connects the sleeve to the input shaft. With each 
of the gears of the second pair, which are free on their 
shaft, are associated multi-plate clutches selectively 
operated by a sliding control collar. Fast on the same 
shaft are a third pair of different-sized gears which are 
meshed respectively with a fourth pair of gears free on a 
third shaft. Multi-plate clutches are associated with these 
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gears, being similarly selectively 


on the third shaft. The latter shaft is similarly con- 
is transmitted from the 
by a single gear pair. 
of eight different 


selectively entrained. The drive 
fourth shaft to the output spindle 
The gearing thus provides a choice 
speeds of the output epindle. The three 
are grooved and engaged by striking forks arranged side 
by side and each supported through its boss 34 sliding 
}onabar35. Each boss is formed with rack teeth engaged 
with a pinion 37 beneath it. On opposite sides of each 
pinion are hydraulically operated plungers 38, 39, each 
carrying a rack plate 41 engaged with the pinion. 
Beneath the pinions is an eight-position rotary selector 
valve element The rotary element is controlled by 
la handwheel. oll supply to the selector valve is 
controlled by and a pilot valve. The 
seal so that the oil 
can relieved for the 
(Aecepted June 2, 1943.) 
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The 
a master valve 
provides a complete 
selector valve 
pre 


valve 
on the 


master 
| pressure be 


rotary element to be -set. 


cylindrical. | 
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553,547. Draw-Bench Gripper Carriage. T.1. (Group 
Services), Limited, of Birmingham, and D. W. T. Evans, 
of Birmingham. (4 Figs.) November 21, 1941.—The 

| object of the invention is to provide an improved control 
|for the hook. The forward end of the carriage a is 
forked and the hook b lies between the limbs of the fork, 
being attached to the carriage by a pivot pin f. The 
weight of the hook is counterbalanced by a laminated 
spring g. Across the forward end of the carriage and 
above the hook runs a crankshaft i on one end of which 
is an operating lever j. The cranked portion of the shaft 
| t is connected to the hook by a pair of links pinned to the 
hook, the links being slotted at the end which embraces 





the crank. When in the upper position the crankshaft 
and links form a toggle supporting the hook in its in 
| operative position. For automatic operation of the 
| hook, the lever j is in the form of a bell crank, one arm of 
which is engaged by a spring-loaded rod r mounted 
horizontally on one side of the carriage a between th: 
lever and the die holder. When the carriage is brough' 
to its initial position the rod r is moved against th: 
action of its loading spring by contact with the die holder 
and so trips the toggle k, enabling the hook to drop into 





engagement with the chain c. When the hook has 
engaged the chain, the pull of the chain on the hook lift« 
the adjacent links of the cha'n. The hook rises and the 
toggle is reset by a spiral spring in a housing p on the 
crankshaft to the position in which it retains the hook. 
The hook and chain femain thus so long as the pul! 
required to draw the work piece through the die is being 
exerted. As soon as the work piece has passed through 
the die this pull is relaxed, and the deflected links of the 
chain fall away from the hook leaving the latter in the 
inoperative position shown, ir which it is retained by the 
toggle. Later the carriage is returned to its initial 
position ready for the next cycle of operations. (4Ad¢cepted 
May 26, 1943.) 


MOTOR VEHICLES. 


554,032. Dumper Drive Adaptor. E. Boydell and Com- 
pany, Limited, of Manchester, J. K. Skinner and L. Wil 
kinson, of Manchester. (1 Fig) March 7, 1942.—Th« 
adaptor is designed primarily for use with a “ Fordson " 
standard tractor chassis carrying a tipping bucket. 
Normally the dumper is driven most in the reverse dire« 
| tion to the tractor, i.c., with the large driving wheels 
| leading, which means that only the single reverse gear 
of the tractor is available in this direction while the three 
or more forward speeds of the tractor are aveilable for 
what is, in effect, reverse driving for the dumper. Since 
the rear axle casing is asymmetrical about the driving 
shaft, it is not possible to reverse the-drive by turning 
the casing over. An additional reversing gear would 
| also be an additional complication. The invention ren 
ders the first method practicable. The adaptor plate 10 
| consisting of a ring conforms to the overlapping inner 








engaged by a second | 
sliding collar. Thus four different speeds can be obtained | 


nected with a fourth shaft by gear pairs, which can be | 


sliding collars | 


(654,032) 


and outer edges of the off-set casings so that the whole 
surface of the flanges 11 and 12 of the gearbox and of the 
rear axle casing respectively are covered. In the adaptor 
plate are a number of studs 13 and 14 which, ir the case 
of one part, register with the existing bolt holes and in 
the case of the other pert register with rew bolt holes 
converiently interspaced. To compevsafe for the extra 
iength of the chassis resulting from the insertion of the 
adaptor plete 10, e longer coupling shaft 15 is fitted. In 
use, the alteretion is easily effected. The rear axle casing 
is unbolted, the gearbox is fitted with a longer driving 
shaft, the adaptor plate is bolted to the gearbox and the 
rear axle, after being turned over to bring the driven 
pinion on to the other side of the driving pinion, is bolted 
to the adaptor plate. In effect, the driving pinion now 
drives the driven pinion in the opposite direction, so that 
the result, without changing the gearing, is the same ax 
introducing reversing gearing. (Accepted June 16, 
1943.) 
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THE SHASTA DAM ON THE 
SACRAMENTO RIVER, 
CALIFORNIA. 


(Continued from page 4.) 


THE contract for building the Shasta Dam and 
power plant was awarded to Pacific Constructors, 
Inc., Los Angeles, on July 6, 1938, and work was 
started on September 8 of that year. As in the 
case of many other contracts of great magnitude 
in the United States, the successful tenderers repre- 
sented a combination of firms. These were Foley 
Brothers, Inc., New York; the Arundel Corpora- 
tion, Baltimore, Md.; A. Guthrie and Company, 
Paul, Minn.; Hunkin-Conkey Construction 
Company, Cleveland, Ohio; W. E. Callahan 
Company and Gunther and Shirley Dallas, Texas ; 
Sofner, Gordon and Hinman, Denver, Col. ; Lawler 
and Maguire, Butte, Mont.; and Griffith Com- 


st. 


pany, Metropolitan Construction Company, Ameri- 
can Concrete and Steel Pipe Company, D. W. 
Thurston Company, and L. E. Dixon Company, 
all of Los Angeles. The contract price was 
35,939,450 dols., and 2,000 days were allowed for 
the completion of the work. 

Upstream and downstream elevations and a plan 
of the dam are given in Figs. 11 to 13, on page 42. 
and a cross-section through the spillway in Fig. 14. 
As before mentioned, the total length of the struc- 
ture is 3,500 ft.; the main portion of the dam, 
excluding the rock-fill section at the east end and 
the small embankment at the west end, is 2,860 ft. 
long. This main block-concrete portion is clearly 
indicated in Figs. 11 and 12. The maximum height 
is 602 ft. and the width at the base, excluding the 
spillway apron, 560 ft. The spillway is 375 ft. wide 
and has a maximum discharge capacity of 187,000 
cusecs. As shown in Fig. 14, it is provided with 
an apron flanked by concrete training walls. These 
walls extend to the outlet end of the apron, which 
is provided with an elevated lip to check the water 
flow. The training walls are carried part of the way 








up the face of the dam around the deflection curve 
in order to confine the discharge from the outlets 
within the spillway channel. These training walls 
can be seen in Fig. 10, on this page, extending 
about half-way up the portion of the spillway 
section which had been constructed at the time the 
photograph was taken from which this illustration 
was prepared. 

There are in all 18 discharge outlets through the 
dam delivering directly to the spillway channel, and 
five additional outlets through the west abutment 
connecting to the power-station penstocks. The 
whole of these outlets are indicated in Fig. 12, 
which, however, shows only four penstocks in 
position. The five penstocks in place can be seen 
in Fig. 10. The penstocks are all-welded pipes, 
15 ft. in diameter. The crest elevation of the dam 


is at 1,077-5 ft. and the outlets through the spillway 
are arranged at three levels, four at elevation 742, 
eight at elevation 842, and six at elevation 942. As 
will be seen from Fig. 12, the outlets in the two 








upper rows are arranged in pairs. All these spillway | 
outlets are 8 ft. 6 in. in diameter. They are lined 
with steel plate and run horizontally through the 
greater part of the thickness of the dam, but curve 
downwards at the discharge ends to simulate the 
trajectory of a jet of falling water. The arrangement 
is clearly shown in Fig. 14. To eliminate negative 
pressure and reduce the danger of cavitation affect- 
ing the steel lining, the curved ends are gradually 
constricted in the direction of flow. Discharge 
from the outlets is controlled by tube valves, and 
the entrances are protected by trash racks mounted 
on the vertical upstream face of the dam. 

Records of the peak flows of the Sacramento 
River, in conjunction with a study of the profiles 
of the 4,500,000 acre-ft. reservoir which was to be 
formed, showed that the upper 500,000 acre-ft. of 
the space which was available would be required 
for flood-control, this being one of the main purposes 
of the dam. It was also necessary that the total 
discharge capacity of the spillway and the outlet 
works should be 250,000 cusecs, when the water 





was at its maximum height, at El. 1065. The 


investigations carried out also showed that when the 
reservoir stood at El. 1048, 17 ft. below the maxi- 
mum, the capacity of the spillway and outlets, 
exclusive of the power-station penstocks, would 
have to be 100,000 cusecs. Subtracting the outlet 
conduit capacities from these figures showed that 
the spillway at full reservoir would have to have a 
capacity of 187,000 cusecs and of 45,000 cusecs 
when the water surface stood at El. 1048. To 
meet these conditions, the spillway crest was 
fixed at El. 1037 and is fitted with floating- 
type drum gates by means of which the dis- 
charge can be regulated, and within limits, the 
water surface elevation of the reservoir can be 
adjusted. Some control of this latter type is 
desirable in order to regulate the storage according 
to the conditions ruling in the gathering grounds. 
This spillway crest at El. 1037 makes the Shasta 
Dam the highest overflow-type dam in the world. 
The maximum fall to normal tail water is 480 ft. 
With a flow of 187,000 cusecs falling this height, 








and with no discharge from the outlets, the energy 
concentrated at the bottom of the sheet of falling 
water will amount to about 7,200,000 h.p. or 
19,200 h.p. per linear foot. No damage results at 
the toe of the dam from this great concentration of 
energy as it is dissipated by deflecting the stream 
of water by a compound vertical curve on to the 
long concrete hydraulic-jump apron as shown in 
Fig. 14. The greater portion of the apron lies 
25 ft. below river-bed level. The raised lip at the 
outer end of the apron prevents erosion of the 
channel bed beyond. Model experiments were 
carried out to check the computations and deter- 
mine the best forms for the deflection curve and 
apron gradient. 

Flow through the outlet conduits is controlled 
by single tube valves actuated by oil pressure. 
They can. be operated at partial openings under 
high heads. They are set in chambers a short 
distance in from the upstream face of the dam, as 
shown in Fig. 14. The intake ends of the conduits 
are protected by steel trash racks carried by re- 
inforced-concrete housings, semi-circular in plan. 
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They are shown during construction in Fig. 6, on 
page 4, ante. In order that the tube valves may 
be isolated, when necessary, for repair or main- 
tenance work, arrangements are provided by which 
any conduit entrance may be closed by means of a 
coaster gate. 
endless roller train on each side, carried by the 
frame in which the gate works. Guides are built 
at the conduit entrances into which the gate is 
lifted and operated by a gantry crane travelling on 
the spillway bridge. The railway tunnel, which 
has been referred to more than once, and through 
which the river was diverted during the later 
stages of the construction of the dam, has been 
closed by means of two coaster gates located in 
shafts 150 ft. deep, driven down through the abut- 
ment rock into the tunnel. Although, apparently, 
this tunnel is not to be utilised during normal 
operations of food control, it would possibly be 
available in an emergency. 

In Mr. Keener’s paper presented to the American 
Society of Civil Engineers, which was referred to 
in the previous section of this article, and from which 
much of the above information has been obtained, 
it is stated that all resistance to loading by the 
dam is dependent on gravity action and that in 
working out the design no account was taken of 
the extra strength provided by the slightly arched 
form. The dam is built up of a series of interlocked 
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cantilevers, but in strength computations the useful 
effect of twist action between them was neglected. 
Under normal conditions, with the reservoir full, 
the difference between the reservoir and tail-water 
surfaces is 480 ft.; the weight of concrete is 154 Ib. 
per cubic foot ; the ultimate shear strength of both 
concrete and rock is 600 lb. per square inch; and 


blocks, or columns, which are described in detail the coefficient of internal friction of concrete, or 


below. 


. ° | . = 
These columns, in effect, form vertical | concrete on rock, is 0-65. 
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through both the overflow and non-overflow portions 
of the dam, showed that, with the reservoir either 
full or empty, the upstream face was entirely in 
compression. At full reservoir, the compressive 
stress at any point was always greater than the 
water pressure at the corresponding point. The 
maximum compressive stress was 474 lb. per square 
inch at the heel of the spillway section when the 
reservoir was empty. For conditions of full 
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reservoir, the downstream faces also were entirely 
in compression, but for an empty reservoir the non- 
overflow section was subject to slight tension, but 
the spillway section was entirely in compression. 

These calculations took no account of earthquak« 
shock which cannot be neglected in view of the 
location of the dam. Accordingly, further 
tious were made eepuming om casthquale ahodk with 
vertical and horizontal components having an 
acceleration equal to 0-1 that of gravity and a 
vibration period of 1 second, the horizontal com- 
ponent having a direction of vibration normal to 
the axis of the dam. With earthquake acceleration 
acting horizontally upstream and vertically upwards. 
a@ maximum compressive stress of 744 lb. per square 
inch occurs at the intersection of the downstream 
face and the base of the spillway section, with full 
reservoir. At the same place and under the same 
conditions, the maximum horizontal shear stress is 
349 Ib. per square inch. A maximum tensile stress 
of 84 Ib. per square inch occurs at the downstream 
face of the non-overflow section 135 ft. above the 
base, with an empty reservoir and earthquake 
acceleration acting horizontally downstream and ver- 
tically upwards. 

The building of the dam involved the placing of 
a mass of concrete which is given in various official 
and other documents at figures ranging from 5,700,000 
to 6,435,000 cubic yards. The time required to place 
the main structural concrete was about four years. 
If an attempt were made to place the concrete for 
a structure of this size as a single monolithic block, 
numerous interconnecting cracks would form in it. 
owing to volume changes caused mainly by tempera- 
ture variations. The concrete was laid at an averdte 
temperature of 70 deg. F., and in the form of a éolid 
block it would reach a temperature of about 105 
deg. F. owing to the heat of hydration during setting. 
Ultimately, in the course of many years, the tem- 
perature under natural conditions would fall to an 
average of 55 deg. F. Transverse cracking due to 
this wide temperature variation would result in 
direct leakage and a leaching action on the soluble 
compounds of the concrete, while longitudinal 
cracking would seriously affect the shear strength 
and permit dangerous hydraulic heads to build up 
in the dam. 

Mr. Keener gave some figures for the extent of the 
cracking which might occur in a mass-concrete dam 
of this size. Taking the length of 2,860 860 ft: and using 
a coefficient of contraction of 0-0,000,055, if a single 
transverse crack formed, it would be 9} in. wide. 
Actually, owing largely to the restraint imposed by 
foundation contact, a single crack would not be 
formed, but instead there‘ would be numerous 
irregular transverse cracks aggregating a total width 
of 94 in. If they were spaced approximately 50 ft. 
apart, each would be well over $ in. wide. Longi- 
tudinal cracking does not lend itself to a correspond- 
ingly simple calculation owing to the tayered form 
of the dam in cross section. 

The Shasta Dam is naturally not the first lange _ 
structure of its type in which this question of the 
cracking of concrete has had weight, and tbe block 
method of construction which has been adopted was 
used in earlier Bureau of Reclamation dams. The 
whole structure is formed with a series of vertical 
joints, running both transversely and longitudinally 
and, in general, placed 50 ft. apart. This divides 
up the dam into a series of blocks, or columns, 50 ft. 
by 50 ft. in plan. The vertical joints on the faces 
are indicated in Figs. 11 and 12, on page 42, which 
show respectively, upstream and downstream eleva- 
tions of the dam, and the longitudinal joints be- 
tween the blocks are shown in the plan view, Fig. 13. 
As will be noted, the longitudinal joints are staggered 
where they cross the transverse joints.. As contrac- 
tion of the 50 ft. by 50 ft. blocks proceeds, the 
joints can open slightly, permitting the whole bulk 
to adjust itself without any cracking of the concrete. 
The general scheme of block construction is well 
shown in Figs. 17 and 18, on page 50. The longi- 
tudinal joints are provided with horizontal keyways 
and the transverse joints with continuous vertical 
keyways forming corrugated faces on the blocks. 
These keyways are clearly shown in Fig. 15, on 
page 43, which shows the face’ of the spillway 
gap, before the process of closing it, already 
described, was put in hand. All contraction joints 
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are provided with metal sealing strips which cross 
the joints near the faces of the dam and near the 
foundation contact. These strips are also inserted 
at intermediate locations, so that the whole joint 
system is divided up into zones. A metal-pipe 
grouting system was built into the dam as work 
proceeded and after volume change in the concrete 
blocks has resulted in the maximum opening of the 
joints, they will be closed by pumping neat-cement 
grout into the various zones under pressure. 

Arrangements were made so that this grouting 
work could be carried out before the filling of the 
reservoir, after which the operation would have pre- 
sented some difficulty. This involved the provision 
of cooling-water pipes built inte the dam. A struc- 
ture of this mass if left to cool naturally would not 
reach its final temperature for, perhaps, twenty or 
thirty years. During that period considerable tem- 
perature differences between the surface and interior 
concrete would occur, tending to produce cracking. 
As the contraction joints would also not reach their 
final state until after the same period, the grounting- 
up would have had to be left for some indefinite 
time in the future. For the artificial cooling of the 
mass, 9,000,000 lineal feet of 1 in. outside-diameter 
pipe were built in as the concrete was laid. The 
50 ft. by 50 ft. blocks of which the dam is composed 
were laid in 5-ft. lifts and the piping was arranged 
on the tops of these lifts, in the manner illustrated 
in Fig. 16, on page 43. 

The pipes, in general, lie in an upstream-down- 
stream direction and cross the longitudinal joints, 
but not, as a rule, the transverse joints. They are 

in coils of an average developed length of 
800 ft. and the horizontal lengths are placed 5 ft. 
apart ; four of these can be seen in Fig. 16, This 
arrangement of horizontal pipes, at 5 ft. pitch, 
extends throughout the greater part of the dam. 
This cooling system was utilised during construc- 
tion, in order progressively to reduce the concrete 
already laid to the temperature which would have 
been reached eventually by natural cooling. Surfaces 
exposed to the atmosphere permanently, or for long 
periods, were required to be cooled to 60 deg. F., 
since the mean annual air temperature for the dis- 
trict is 61-4 deg. F. In the lower part of the dam, 
where a large surface will be exposed to the cold 
reservoir water, the concrete temperature had to be 
reduced to 48 deg. F. Both river water and water 
passed through a refrigerating plant were used for 
the cooling operations. The arrangements made did 
not include any provision for artificially cooling the 
thin portions near the top of the dam. 

(T'o be continued.) 
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The New Foremanship. By ¥. J. Burns Morton, 
F.LLA., A.M.L.P.E. London: Chapman and Hall, 
Limited. (Price 12s. 6d. net.) 

In industry, as in other departments of human 

activity, the quality of the leaders has a direct 

bearing on achievements ; to obtain the best results 
quickly and efficiently, any factory or works organi- 
sation needs executives who can readily appreciate 
what is needed, devise suitable plans of action and 
set subordinates to work methodically and effec- 
tively. In the present war, much human effort has 
been wasted through misdirection and muddle that 
has not always been the fault of higher executives ; 
in the last resort, foremen are responsible for the 
direction of labour, and, if qualities of leadership 
are wanting in the workshop, the net result of every- 
body’s endeavours will inevitably be well below 
true capacity. In this book, Mr. Burns Morton 
observes that operatives are often promoted to the 
rank of foreman as a reward for long service, or 
because they are good craftsmen; but he rightly 
points out that, in a foreman, the ability to get 
good work out of others is more important than 
personal capacity for the same kind of work, 
desirable though this capacity may be. To do a job 
oneself, and thus set a good example, is one way of 
inspiring others, but it does not always succeed ; 

the craftsman still needs to know how to handle 
human beings before he can persuade men and 
women under his control to give of their best 














consistently and continuously through good times 
and bad. 

The author has many useful things to say on 
this and other matters, but the book is less easy to 
read than it might be, because he seems to say 
them as they come to his mind, in a haphazard 
rather than an orderly way. There is much repeti- 
tion, which gives the impression that the book was 
written to a plan that was repeatedly set aside for 
the sake of including some fresh ideas that occurred 
to the author while he was actually writing. Further- 
more, his attempt to be perfectly general in his 
remarks leads him to avoid all reference to specific 
trades, with the result that the reader has his atten- 
tion focused all the time on the abstract, and 
never enjoys the relief that might be afforded by 
occasional contemplation of a concrete 
example, in engineering, for instance. all 
has been said, however, the book remains a useful 
one, full of good suggestions and ideas, a few of 
which stand out quite clearly, in spite of the discur- 
sive style. 
laid on the desirability of training for foremanship, 
and an account is given of such training methods 
as have been, or are being, tried out in the United 
States and in Great Britain. The author believes 
that, for the training of older men already in execu- 
tive positions, it is essential to devise a method 


| that avoids the appearance of putting them back 


to school. In his opinion, such training is best 
carried out in the works by holding foremen’s 
conferences, at which immediate day-to-day pro- 
blems can be discussed in a practical way under 
the leadership of some competent higher executive ; 
younger men, not yet promoted to foremanship, 
might be made to attend lectures or classes at tech- 
nical institutes without feeling that their dignity 
had suffered. Another point that is clearly made is 
the need for some incentive, preferably a financial 
one, to encourage executive efficiency. Many bonus 
schemes are discussed and compared. The limits 
outside which an incentive may become harmful by 
being too parsimonious or too generous are also |; 
discussed, and are roughly-determined from a con- 
sideration of the effects secured in the past. 


Engineers at Work. By H. E. Dance, M.Eng., M.I.E.E. 
London: Thomas Nelson and Sons, Limited. [Price 
108. 6d. net.) 

Booxs which purport to explain the elements of 

engineering practice to the uninitiated, and especi- 

ally to those whose years are still comparatively few, 
tend to suffer from one or both of two principal 
defects : the examples cited may not be illustrative 
of the most recent practice, and, even if they are, 
the author may not be sufficiently skilled in his 
subject or in the technique of exposition to realise 
and convey to his readers the full instructional value 
of his examples and the features which best demon- 
strate the progress of the art and science of engineer- 
ing. Mr. Dance’s book, however, is free from both 
of these objections; as a qualified civil and elec- 
trical engineer, and a Jecturér of considerable experi- 
ence, he is able both to appreciate and to expound | ! 
the intricacies of his subject, and his selection of 
examples, world-wide in its range, covers some of 
the most notable engineering achievements of the 
past 50 years. The Forth, Golden Gate, and Sydney 

Harbour bridges are included, together with the 

Grid, the Beauharnois hydro-electric power plant, 

the Mersey Tunnel, and other outstanding works. 
The successive chapters are not merely so many 

condensed descriptions, however ; each is made to 
yield. some useful lesson on the functioning of 
physical laws and the relation of theory and 
practice. The author does not exactly define the 
“age group” of the reading public which he is 
particularly addressing, apart from expressing his 

* belief that most men and all boys 

hear of the work-of great e ; 

evidence of the book itself suggests that the ab- 

sorptive capacity of 13 to 15—what might be regarded 

as the junior techriical school age—has been his 
general criterion. Certainly, boys of that age and 
type may be expected to derive the most from 
his pages; but their instructors, and others who 
are much exposed to juvenile questionings on 
engineering matters that demand replies at once 
simply expressed, accurate in fundamentals, up to 


Thus, considerable stress is effectively. 





date in technical information, and free from math: 
matical complications, should also appreciate thei: 
good points. Some of the gentlemen of the dail) 
Press, to whom an “‘ engineer ’’ is a man with an oi! 
can and most other technicians are “ scientists, 
might also study them with profit. The book 
liberally illustrated, mainly with line diagrams ; 
few, perhaps, of rather exaggerated simplicity, bu: 
none deficient in point. There are also some we! 
chosen half-tone plates, among which the acri:! 
infra-red photograph of the Sydney Harbou: 
Bridge, facing page 89, deserves particular mentio: 


The Design of Fans. By Frank H. Stape. London 
Princes Press, Limited, 7, Princes-street, Westminst: 
8.W.1. (Price 5s, net.) 

Tus booklet has been. written, the author states, 1. 

assist the air-treatment engineer in his work, |: 

opens with a short introduction to fan types and th: 
laws governing fan performance, which is followed 

by a chapter dealing with characteristic curves 0! 

the various forms and showing the duty to which 

each is applicable ; for instance, where there is like|\ 
to be a change in the resistance of the system, it 
may be advantageous to select a fan having a non 
overloading power characteristic. The third chapt«: 
discusses atial-flow fans ;, and in the fourth, dealin, 
with fans of the centrifagal type, a description is 
given of blade profiles, and’ the various mechanica! 
design features, including balancing, receive atten 
tion. A short survey follows of the methods adopte«! 
to control fan output, including damper control, van« 
control, and some applications of variable speed 
control. The concluding chapter is on the testing «{ 
fans. Unfortunately, the value of the book is some 
what diminished by the number of textual errors. 
as well as arithmetical mistakes, most of which 
should have been detected by even a perfunctor) 
proof-reading. It is rather surprising, too, to find 
that, in the chapter on fan testing, no mention 

is made of British Standard Specification 848-1939. 

on “ The Testing of Fans.” Caution is needed, 

fore, in consulting the book; but it should 
serve as some guide to the selection ‘of equipment to 
suit the ordinary run of service conditions. 








THE RESISTANCE OF JOINTS IN 
STEEL CONDUIT. 


Tue wiring rules of the Institution of Electrical 
Engineers specify that the electrical resistance of an 
earth continuity conductor, including metal conduits, 
metal cable sheathing and the earthing lead, shall not 
exceed 1 ohm. As such an earth conductor may con- 
tain many steel-conduit joints, it is important that 
these should exhibit good continuity. At 
one time, the connections between conduits and 
between conduits and joint boxes were made with 


sSrelllidens eh caning 
Geowe thet Girls wad Geegt ean and it is not 
understand this. 


to In careless work the 
screwed connections may make a very slack fit, especi- 
ally when the conduit is screwed on site, it may not be 
ly tightened up, and the screw connections may 
rusty or dirty when assembled. 

order to determine under what conditions high 
joint-resistance is li to occur, the British Electrical 
and Allied Industries Association is ing 

out an investigation on the joint resistance of 
screwed and grip-type steel conduit when installed 
Seth tedien call cates. A report on the work 
so far done has already been issued to the members 
of the Association, but as the subject is of particular 
interest to wiring contractors, a more concise report, 
yn the essential information, has been pre- 
published.* The inv tion is being 
oo both in the laboratory elsewhere, and 
will be extended to cover the study of various methods 
designed to prevent the deterioration of joints, but the 


* Ref. F/T 152a. Electrical Continuity of Steel Con- 
duit Joints, Concise Report. By L. Kallir, M.Am.1LE.E. 
and E. EB. Hutchings, B.Sc. (Eng.), A.M.I.E.E. London : 
The British Electrical and Allied Industries Research 
Association. [Price 2s. net.] 
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! 
information so far accumulated will be of value and | 
interest to all concerned with conduit wiring installa- | 
tions. 

The first measurements were made on conduit 
fixed on an inside wall of the laboratory; both 
screwed and pin-grip and lug-grip systems were in- 
cluded. The products of various manufacturers were 
represented and the material was drawn from stock. 
For the serewed systems, the thread on the conduit 
was cut on site and the die used was not new. Each 
type of joint was duplicated. The resistances of in- 
dividual joints was measured over a period of 2} years, 
and the average resistance of 86 joints of all types 
increased in that time from 0-22 milliohm to 0-25 
milliohm. In one case of a pin-grip coupler, which is 
not included in the above average figure, the resistance 
rose from 0-32 milliohm to 4-00 milliohms in 15 months. 
\fter about six months, some of the screwed-conduit 
runs were embedded in cc te, to late installa- 
tions buried in walls and floors, but no eppreciable 
difference from the open runs was found. Outdoor 
tests, in normal atmospheric conditions, were then 
carried out with serewed conduit and fittings. As 
would be expected these showed a more rapid rate 
of deterioration, the average resistance of 26 joints 
increasing from 0-36 milliohm to 1-13 milliohms in 
two years. The highest individual resistance after 
that period was 5-15 milliohms 

These outdoor tests did not indicate such rapid 
deterioration as had been expected from records of 
actual installations and ly additional runs 
were installed in a position where they were exposed to 
smoke from nearby factories and most of them were 
assembled in such a way as to represent inferior work- 
manship; some were screwed up only finger tight, 
others were unpainted or covered with lubricating oil. 
These tests naturally showed the effect of bad work- 
manship on the maintenance of conductivity, but in 
no case did the resistance attain a value such as would 
infringe the L.E.E. regulations. Pin-grip joints were 
more adversely affected than lug-grip joints. These 
outdoor investigations are being continued, but the 
results so far obtained indicate the importance of paint- 
ing bare metal and threads. 

The resistance of joints was determined by measuring 
the potential difference across the joint when carrying 
a current of the order of one ampere. In cases in which 
this procedure Ited in heating of the joint, there 
was usually a decrease in resistance, which gueraly, 
but not always, resumed its original value on 
Various mechanical tests were carried out, in which 
assembled joints were subjected to shock. These 
showed that improperly-tightened joints deteriorated 
under such conditions, especially if embedded in wet 
concrete after daetbeatig, Some types of fitting not 
conforming to British Standards were also tested 
Joint boxes in which the boss was so thin that the con- 
tact between the box and the conduit was limited to 
three threads, or less, exhibited very unstable resistance. 
There was usually no room to fit an internal lock nut, 
but the value of using one on the outside of the box is 
illustrated by an example in which the resistance fell 
from 6-1 milliohms with the lock nut finger-tight only, 
to 0-27 milliohm when it was well tightened. 

Various tests were made on existing installations, but 
owing to war conditions this aspect of the work could 
not be pursued in the detail desirable. In general the 
results were in agreement with those obtained in the 
laboratory. The report gives tabular details relating 
to a number of installations. The general conclusions 
which have been drawn from the results so far obtained 
are (1) that properly made joints will have an initial 
resistance of less than 1 milliohm and will be little 
affected by variations of temperature or mechanical 
influences and if provided with a protective coating of 
suitable paint after assembly there is no risk of deteriora- 
tion even under conditions of exposure to damp or 
corrosive fumes. (2) Joints which initially have a 
reasonably low resistance, but exceeding | milliohm, but 
which are inadequately tightened or incompletely 
cleaned will deteriorate when installed under conditions 
favourable to corrosion. The rate and extent of 
deterioration will depend on local circumstances, but, 
in general, the higher the initial resistance the more 
likely is deterioration to be rapid and serious. (3) 
Joints which, by reason of faulty assembly or _ 
design of fittings, are initially slack are especially dan 
gerous as their resistances are generally unstab and 
influenced by even minute changes in the relative 
positions of the surfaces caused by mechanical forces 
or temperature variation. Resistance may vary from 
a few milliohms to a very high value caused by almost 
complete. discontinuity. An initial test may give a 
satisfactory result but at any time a high resistance 
may develop raising the resistance to earth above the 
limit of 1 ohm stipulated in the I.E.E. regulations. 
This brief summary of the report necessarily omits 
reference to the greater part of the large amount of 
detail information which it contains. The original 
document should be studied by firms and individuals 











concerned with wiring installations. 


NOTES FROM SOUTH AMERICA, 


ALTHOUGH it is too early yet for any definite results 
to have been announced by the British Railway Mission 
at present visiting Argentina, there are certain factors 
which appear to promise a rather better outlook for 
Argentine railwa: In the first place, they have been 
granted, until une, 1944, a yragrem 4 and experi- 
mental increase of 10 per cent. in on livestock 
(compared with the 20 per cent. requested), and this 
has been welcomed as ibly foreshadowing a fairer 
attitude on the part of the Government towards the 
foreign-owned railways. In the second place, there 
has to be recorded considerable economic prosperity 
in Argentina—probably greater than in any other 
country of the world to-day—which contrasts with the 
obscure political situation. All Argentina’s products 
are in good demand at present, and the shipping situa- 
tion is improving. Recovery in the grain trade would, 
of course, assist the position of the railways as well 

as the general economic situation, and signs of such a 
recovery are now evident. For the past few years, 
pastoral products have been the chief economic prop 
in Argentina, but now, after a long period of depression, 
both Britain and the United States have reappeared 
as buyers of grain. This comeback in the 
markets should be assisted by the fact that former 
unsaleable stocks have now disappeared, and that the 
crops of wheat and linseed now oe gathered are the 
most promising for many years ed a Maize is a later 
crop, moving out about April, and farmers 
have met the Government’s wishes by sowing the 
maximum acreage. 

A recent Argentine decree provides that, until 
further notice, the Customs will not apply the sur- 
charge of 10 per cent. (levied on merchandise arriving 
without paper packing or container) on hardware 
made of iron or steel. The decree stated that this 
step had been taken in response to representations by 
the British Embassy in view of the difficulties at 
present encountered by British exporters in sending 
merchandise in the usual form. Goods are normally 
taxed by total weight, including the weight of the 
packing. Where there was no packing a surcharge 
was made, so that cheap goods arriving without packing 
should not obtain an unfair advantage. The present 
concession is in recognition of the scarcity of paper 
and other packing material in the United Kingdom. 
With regard to another recent decree, prohibiting the 
export from Argentina of new motor-vehicles and their 
accessories and s , this has been modified by 
extending the inhibition to all types of motor-vehicles, 
trailers, complementary equipment, spares, etc., 
irrespective of their condition and whether new or 
used. Moreover, no private or commercial vehicle 


.|may leave Argentina except temporarily and on a 


guarantee undertaking reimportation. 

The steady increase recorded in recent in the 
consumption of electricity in Argentina is usually 
hailed as a welcome phenomenon, in so far as it can be 
regarded as a reflection of expanding industrial and 
commercial production, although, at the same time, 
it must be rather a nightmare to those responsible 
for fuel rationing and control. The consumption 
increased from a monthly average of 146,100,000 kWh 
in 1938 to 178,000,000 kWh in 1942, while the 
figure for June, 1943, was 197,100,000 kWh against 
185,700,000 kWh in June, 1942. In this connection, 
a further decree established, on November 1, a new 
autonomous department attached to the Ministry of 
Agriculture with the title of the Direccién Nacional de 
la Energia (National Department of Power), its func- 
tions being to organise the nation’s fuel resources. 
The duties of the Department will include the study 
of the question of extending and chea the 
country’s electric power service, especially in the 
remoter districts. It will also conduct searches for 
new coal and oil fields and their exploitation. It will 
be governed by a Board, the President of which must 
be a high-ranking military or naval officer, and which 
must include a Doctor of Economic Science and a 
civil engineer. The Department will take over various 
existing organisations, including their funds and per- 
sonnel, Its creation is not, it is stated, an emergency 
measure, but is intended to be permanent. 

Electrification is also receiving paramount attention 
in Brazil, where extensive plans are now engaging the 
attention of technicians, as it is felt that progress in this 
connection would fundamentally assist Brazil’s econo- 
mic development. Great potential sources of power are 
available throughout the country and it is suggested 
that plants should be erected to obtain hydro-electric 

wer from the many rivers. The mechanisation of 
Brazilian agriculture, as well as of the chemical and 
metallurgical industries, would benefit particularly from 
such development. Brazilian experts are basing their 
studies on the electricity supply system operating in 
Britain. Several announcements have been made re- 
cently in Brazil which indicate other industrial develop- 
ments of considerable importance. One statement is to 
the effect that a number of railway companies are to 








co-operate to establish a factory for the production of 
axles, tyres and railway equipment. As it is under- 
stood that vacuum brakes and couplers are also to be 
produced locally, it would appear that the day is not 
far distant when railway wagons and trucks will be 
made in Brazil entirely of Brazilian material. In this 
connection, a new concern, the Cia. Nacional de Vagées, 
8.A., states that it will shortly be turning out wagons 
in quantity. A large new factory is being erected in 
Saéo Paulo to make steel bands for baling cotton, as 
well as all kinds of iron and steel commercial sections. 
1942 (the fourth year of Brazil’s five-year 
development plan), expenditure was 595 million 
cruzeiros (say 7,500,0001.) of which the amount devoted 
to —- and public works was 119 millions ; to the 
National Steel Plant, 50 millions; to marine develop- 
ments, 29 millions ; and to aviation, 25 millions. The 
Brazilian Government issued a decree, dated Novem- 
ber 3, 1943, placing the distribution of national coal 
supplies under the control of the Mercantile Marine 
Board for the duration of the war and making other 
provisions with regard to rationing and prices. The 
salient points of the decree are as follows. The Mer- 
cantile Marine Board is to recommend to the Minister 
of Transport and Public Works priorities for the dis- 
tribution of coal, to organise monthly a list of quotas 
for rationing purposes, to maintain coal stocks at the 
ports of Rio de Janeiro, Santos and Porto Alegre 
sufficient to meet the requirements of small consumers, 
and to arrange maritime transport for coal and nationa- 
lise coal rationing and distribution. Fixed prices are 
established for coal consumed outside the producing 
States according to type ; for example, 125 cruzeiros per 
ton for washed coal from Rio Grande do Sul alongside 
ship at Porto Alegre, and 145 cruzeiros for washed coal 
from Santa Catharina alongside ship at Laguna or 
Imbituba. Public utility concerns paying, under con- 
tracts, higher prices than those fixed by the new measure 
are entitled to have such prices reduced, provided they 
submit for the Government’s approval, within 30 days, 
a proportionate reduction in their charges. Concerns 
consuming over 10,000 tons of coal a month are entitled 
to an abatement of 15 per cent. on the fixed prices. 
When the monthly production of Rio Grande do Sul 
exceeds the quantities fixed for rationing p , the 
excess may be shipped abroad, subject to the authorisa- 
tion of the Mercantile Marine Board and at a price 
ae arranged with the buyer. 
oilfields in Chile are at present Government pro- 

perty, but it is understood that, with a view to stimulat- 
ing private enterprise, it has been decided to modify 
existing legislation in this connection. The American 
experts, Messrs. MacCartney and Harman, who were 
sent to Chile to make a study of the country’s mineral 
industry, were received by President Rios. The Presi- 
dent said that the development of the industry would 
be amply justified, ing into account the require- 
ments of the home market and the availabilty of raw 
materials. The initia] installation would be capable of 
a minimum output of 10,000 tons of iron and steel pro- 
ducts per annum, which could be increaesd by another 
50,000 tons in due course. The enterprise could be 
financed economically and the cost of production, based 
on pre-war estimates, would be less than that of 
imported material. The American Ambassador reiter- 
ated to the President his Government’s willingness to 
co-operate in Chilean industrial development, for which 
special facilities would shortly be accorded. The Cor- 
poration for the Development of Production in Chile 
has approved a project whereby it will take part in the 
formation of a new enterprise to be called “ Compania 
Laminadora de Cobre y Fabricacién de Alambre.” 
Private investors will co-operate, and the total 
— of the new company will be 47 million pesos. It 

ill have a steel-rolling plant with an annual capacity 
of 4,000 tons, for which all necessary equipment has 
been purchased already in the United States. 

Colombia’s imports of electric motors have dropped 
sharply since 1940 because of the war, and the country 
is now reported to be experiencing an acute shortage 
of almost all types. In normal times, there is a general 
demand for polyphase motors, those developing 1 h.p., 
2 h.p., and 5 h.p. at 1,200 or 1,800 r.p.m. being the best 
sellers. The textile industry offers one of the most im- 
portant motor markets in Colombia. Squirrel-cage 
constant-speed three-phase motors are used for driving 
looms, of which there are approximately 8,50 ‘n 
operation in Colombia. It has been reported from 
reliable sources that the textile industry is planning to 
expand, and that electrically-driven textile machinery 
to the value of about 5,000,000 pesos will be needed 
after the war. In the mining industry also, electric 
motors are used extensively. It is expected that the 
market for motors of from 200 h.p. to 300 h.p., for 
direct coupling to centrifugal pumps, for use in the 
mining of alluvial deposits, will increase materially 
when the war ends. Cement works, breweries, machine 
shops, railway repair shops, shoe factories and foun- 
dries use standard motors varying from fractional horse- 
power sizes up to 200 h.p. or 300 h.p, while the oil 
companies use motors ranging from } h.p. to 200 h.p. 
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TING SHEET METAL. 


At a meeting of the Newcomen Society, held at the 


James Watt Memorial Institute, Birmingham, on 
December 16, 1943, Dr. H. W. Dickinson read a paper 
entitled “A Study of Galvanised and Corrugated 
Sheet Metal,” in which he sought to trace the origins 
of the galvanising and corrugating processes. In 
neither case, he stated, had it been possible to give 
precisely the dates of their introduction, but it seemed 
desirable to put on record, in a collected form, such 
information as was available. 

That corrugating metal increased its stiffness was 
known in the Mediterranean countries 25 centuries 
ago, buckets of hammered bronze sheet, corrugated 
circumferentially by repoussé work, having been found 
in sufficient numbers to suggest that they were made in 
quantity and traded over a great part of Europe. 
Wrought-iron sheet, however, was not used to any 
extent as a constructional material until it was produced 
in quantity by rolling, at about the end of the 
Eighteenth Century. By 1833, it appears from the 
Post Office London Directory, Richard Walker had a 
“patent corrugated-iron factory” in Grange-road, 
Bermondsey ; and a contemporary writer, J.C. Loudon, 
quotes Walker’s claim to be “the inventor of this 
mode of preparing sheet-iron,” adding that “ the 
invention has only been known four or five years.” 
He mentions “ several roofs of corrugated iron in the 
London docks” and illustrates a curved roof of a 
shed, 40 ft. span and 225 ft. long, with only tie-rods 
between the supporting cast-iron columns. No indi- 
cation was given of the method of corrugating; and 
no patent could be found in the name of Richard 
Walker. In 1850 a notice appeared of “ Walker's 
patent Galvanized Iron for Roofs '’—probably, however, 
in reference to John and Edwin Walker, of Gospel Oak 
Ironworks at Tipton, Staffordshire. 

It was necessary, Dr. Dickinson continued, to go 
back to 1742 for the first attempts at galvanising iron ; 
Dr. P. J. Malouin then ascertained that zinc might be 
used as a substitute for tin in coating plates, though 
no practical application of the discovery appeared to 
have been made until 1778. It was brought to the 
notice of English readers by Dr. Richard Watson, 
Bishop of Llandaff, in his Chemical Essays (1786), as 
* A method introduced at Rouen, of applying 
a coat of zinc upon hammered iron saucepans.”’ Experi- 
ence probably soon proved, as was the case, that 
galvanising was not suitable for cooking vessels, for 
the knowledge apparently passed into oblivion until 
the subject was revived by the French chemist, Sorel, 
who recorded in 1849 that, early in 1836, “ guided by 
the experiments of the celebrated English chemist, 
Davy, on the preservation of copper sheathing for 


ships, I tried zincing iron with the object of preserving | 


the metal from rust.” Sorel, with one Ledru, obtained 
a French patent in 1837, and, subsequently, no fewer 
than 23 additional patents. In 1837, also, an English 
patent was granted to Commander H. V. Craufurd, 
R.N., as a communication from abroad—doubtless, 
from Sorel. The French patent showed that the process 
was well worked out. The iron object was dipped into 
a bath of molten zinc, protected from volatilisation by 
a layer of sal ammoniac, which also served as a flux. 
Judging from the text of the French patent, it was 
Sorel who named the process “ galvanising.” 

In 1838, steps were taken to exploit Craufurd’s 
patent by the promotion of the English, Scotch and 
Irish Galvanized Metal Company, with the modest 
capital of 6,0001. A start was made in Southwark, 
but the increasing demand caused the firm to remove 
soon afterwards to Millwall. In the following year, 
the patent rights were transferred to the British 
Galvanization of Metals Company (which had a capital 
of 100,000/.) in consideration of a royalty of 31. a ton. 
Additional works were started in Birmingham and at 
Corbyn’s Hall, Staffordshire. 

Another inventor came on the scene in 1841, this 
being Edmund Morewood, a London merchant, who 
obtained a patent in that year for tinning the iron 
before coating it with zinc. The first machine used for 
corrugating was a heavy press, with which one flute 
was formed at a time; but, in 1844, John Spencer, of 
the Phenix Iron Works, West Bromwich, obtained 
a patent for a process of rolling, the rolls being grooved 
longitudinally. To curve the sheets lengthwise, to 
form an arch, Spencer employed three rolls, grooved 
circumferentially, and located like rolls, in a plate- 
bending machine. Apparently, he was the first to 
introduce these now common methods. In 1845, 
Edmund Morewood and George Rogers patented, inter 
alia, the method of passing sheets between two rolls, 
grooved circumferentially to the profile of the desired 
corrugations, or between a roll and a table carried 
through the rolls with the sheet. Further, the paten- 
tees claimed the coating of their corrugated sheets 
with zinc ; this, said Dr. Dickinson, being the earliest 
recorded evidence of this practice that he had found, 
though it might well have been done five years before. 
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INFRA-RED HEATING IN AIRCRAFT 
MANUFACTURE. 


AutrHoven the importance of a high-class finish on 
modern aircraft is fully appreciated, the rate at which 
aircraft must now be produced does not permit sufficient 
time or space to be allocated to the drying of paint and 
putty filling by the methods formerly employed. If it 
were practicable to place comparatively large assemblies, 
such as wings, fuselages, etc., in high-temperature ovens, 
a great saving in drying time could obviously be, effected, 
but in most cases the structural materials employed and 
the built-in components used in the assemblies cannot 


employment of synthetic paints and putties which stove 


using infra-red radiation to supply the heat. 
heating, which has been referred to in our columns on 
several occasions, has the particular advantage, in the 
application to which we are now referring, that as the 
heat is generated within the paint film and is largely 
reflected by the metal skin, the built-in components 
are protected from direct radiation and remain at a 
lower temperature than that of the paint film itself. 
Another advantage, which follows from the fact that the 
heat is generated within the paint film, is that the 
tendency for the surface to dry first and trap the 
solvents in the layers -beneath the surface is 
obviated. 

Photographs of two installations, constructed by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester 17, for drying 
fighter aircraft assemblies are reproduced in Figs. 1, 2 
and 3, on this page. Fig. 1 is a general view of one of 
the installations, Fig. 2 a closer view of the oven shown 
in the centre of Fig. 1, and Fig. 3 is an infra-red oven 
of another installation for drying paint and putty on 
large assemblies. It will be gathered from these illus- 
trations that the radiant heat is produced by special 
incandescent lamps fitted with reflectors to direct the 








radiation on to the work. Temperature control is 
effected by switching on or off different combinations 








be subjected to high temperatures without damage. | 
These difficulties, however, have been overcome by the | 
| leave the plant to complete the process without atten 
at temperatures of the order of 150 deg. F., and by | tion. 
Infra-red | pleted is given by the fact that all the lamps have been 


INFRA-RED HEATING IN AIRCRAFT MANUFACTURE. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 


Fie. 3. 


of lamps, and in this connection Fig. 3 may be referred 
|to. The oven shown in this illustration is designed to 
| take either a main wing, fuselage, or the leading edge 
of the wing only, and a suitable combination of lamps 
for any one of these assemblies is selected automatically 
by pressing a button. The action of pressing this 
button brings an automatic timing device into operation 
and this switches off the required number of lamps after 
the lapse of about five minutes when the correct tem- 
perature will have been reached. The timing device 
operates again after another five minutes or 25 minutes, 
according to whether paint or putty is being dried, and 
switches off all the lamps, as the drying process will 
then have been completed. Thus the operator has orily 
to push one of five suitably labelled push-buttons and 





An indication that the process has been com 


extinguished. 

To support the claim for time saving by the infra 
red drying process, in comparison with steam drying 
jovens previously employed in a certain aircraft factory, 
jthe following figures are given by Messrs. Metropolitan. 
Vickers. A ing-edge assembly, finished by first- 
priming, filling, putty and second-priming coats, took 
10 hours to dry in the steam oven and only one hour 
by the infra-red process; the energy consumption for 
the latter was 28 kWh. In the case of a complete wing 
finished with first-priming, filler, and camouflage coats, 
the time for steam drying was 6 hours and for infra-red 
drying 30 minutes, the electrical energy consumption 
for the infra-red process being 38-75 kWh. A fuselage, 
which required the same four coats as the leading edge 
mentioned above, with a camouflage coat in addition. 
took a total of 12 hours to dry in the steam oven and 
only 70 minutes by the infra-red process, 81 kWh being 
used in the latter. 

It may be mentioned, in conclusion, that the prim 
ing, filler and camouflage coats in each case took 2 
hours to dry jn the steam oven and only 10 minutes 
by the infra-red process. To dry the putty took half 
an hour by the latter process, as compared with 4 





hours in the steam oven. 
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Fig. 1. 


LIGHT-ALLOY SPOT-WELDING 
MACHINE. 


Cue high-capacity light-alloy spot-welding machine 
illustrated in Figs. 1 and 2 above, has been developed 
by Messrs. Philips Industrial (Philips Lamps, Limited), 
Century House, Shaftesbury-avenue, London, W.C.2, 
for welding two sheets up to 8 S.W.G. thick, the total 
included thickness of the two sheets being 0-32 in. 
Much thinner sheets, however, can be successfully 
handled, the pressure control being sufficiently fine to 
enable welds with high strength consistency to be made 
in material as thin as 26 8S.W.G., which would have a 
total included thickness of 0-036 in. A general view 
of the machine is given in Fig. 1, with part of the 
condenser equipment in the background on the right. 
In the Philips system, a small intermittent current is 
taken from all the phases of a three-phase supply, 
this current being rectified by a mercury-are rectifier 
and then used to charge a bank of electrolytic conden- 
sers. By this arrangement the demand imposed on the 
supply mains is not only balanced between the three 
phases but is also greatly reduced in comparison with 
the transformer type of welder. The condenser dis- 
charge machine, it is understood, was developed by 
Messrs. Philips in 1938, and since that date has been 
extensively employed on the smaller capacity light- 
alloy welding machines which could deal with material 
up to 16 S.W.G., two sheets of that gauge having a 
total included thickness of 0-128 in. The new machine, 
which has the classification E.1501, therefore represents 
a considerable advance in capacity. 

_As with the smaller-capacity machines, the charging 
of the condensers takes place while the upper electrode 
is approaching the work. The condensers are dis- 
charged through the material being welded at a pre- 
determined pressure after the electrodes make contact 
with the work. The electrode pressure continues to 
build up rapidly with the maximum or “ forging ” 
pressure in order to consolidate the weld effectively 
during, and after, the current discharge. The con- 
solidation of the weld is facilitated by the employment 
of a patented spring-loaded head, which reduces static 
friction and thus ensures a rapid follow-up of the 
electrode. Means of a simple character are provided 
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Spot-WELDING MACHINE AND CONDENSERS. 


| for controlling the welding and forging pressures. The 
welding pressure may be adjusted from about 500 Ib. 
| to 3,500 lb., and the maximum forging pressure, inde- 
| pendently adjustable, is 5,000 Ib. These pressures are 
based on an air pressure of 80 lb. per square inch. 
There are equally simple controls for the condenser 
capacity, charging voltage and the voltage ratio of the 
welding transformer, this last control providing an 
effective means of altering the time of discharge, which 
is an important factor when materials of different 
thicknesses and compositions have to be handled. 
Dealing now with the mechanical construction of the 
machine, it will be evident from Fig. 1 that the upper 
arm is of an unusual form. This is due to the fact 
that the main cylinder is carried in a slide, so that 





it and the upper electrode can be elevated. The slide 
is provided with an integral upper cylinder, the piston 
of which is fixed relatively to the top of the head. 
Admission of air above this piston, therefore, lifts 
the cylinder and with it the slide and the main cylinder. 
The normal operating stroke of the top electrode can 
be thus increased from 2} in. to 8} in., an adjustment 
which enables large and deep sections to be welded 
and also, as a greater gap is afforded, facilitates the 
cleaning or removal of the electrodes. The construc- 
tion of the slide is more clearly shown in the view of 
the main cylinder given in Fig. 2. The electrode holder, 
moreover, is provided with a locating guide at the 
bottom of the slide, this being situated below the spring- 
loaded head previously referred to, which head can be 
rotated, to adjust the spring pressure required, appro- 
priate graduations being marked on the periphery. It 
will be obvious from this illustration that both the upper 
and lower electrodes are water cooled. The pressure 
gauge seen on the right is for the air supply, while the 
mechanism visible at the top of the main cylinder is 
the timing relay for determining the pressure at which 
the current discharge takes place. The lower arm is 
of heavy construction, as is evident in Fig. 1, in order 
to give it the necessary rigidity to prevent transverse 
deflection of the electrode, which might otherwise take 
place owing to the high pressure used when welding 
thick sheets. The deflection of the upper electrode is 








prevented by the locating — below the head. 
It is held by Messrs. Philips that, although it is well- 
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Fig. 2. 


| known that the spot welding of light alloys of high 


electrical conductivity generally necessitates the em- 
ployment of specialised high-capacity machines giving 
close control of the heat-pressure cycle and rapid 
electrode follow-up, permitting the electrodes to follow 
closely the cooling and contracting weld, the dispro- 
portionate increase in the energy required to weld 
material of increasing thickness satisfactorily is not 
so generally appreciated. It is estimated that the 
welding of two 8 S.W.G. sheets, or even two 10 8.W.G. 
sheets, using a conventional transformer type of welding 
machine under production conditions would impose a 
maximum peak demand on the supply mains of at 
least 1,000 kVA single-phase, assuming that a machine 
of suitable capacity could be employed. It is to avoid 
such a heavy demand that the firm has employed the 
condenser discharge system in the high-capacity ma- 
chine described above. 





SYNTHETICO-RUBBER CYCLE-TYRE INNER TUBES.—The 
Tyre Manufacturers Conference has announced that 
inner tubes for cycle tyres, made from synthetic rubber, 
are now being issued. The tubes are marked with the 
letter “ 8.” 





CHELTENHAM COLLEGE FUND FOR SONS OF ENGINEERS. 
—aAs previously mentioned in our columns, a fund has 
been registered under the War Charities Act, 1940, for 
educating, at Cheltenham College, the sons of engineers 
who lose their lives as a direct result of the war, whether 
they were in the Services or were civilians. We are 
informed that the appeal for funds has been well received, 
but that further donations would be welcomed. We are 
also requested to explain that it is not the intention of 
the promoters of the fund to give a specific engineering 
training. Although Cheltenham College has stressed its 
engineering side since its foundation, the purpose of the 
fund is to give a boy a general education to prepare 
him for any profession he may desire to take up. Appli- 
cants must be the sons of engineers, a term interpreted 
as widely as possible, but they are not necessarily pros- 
pective engineers themselves. Donations will be grate- 
fully received by the secretary of the Fund at the College , 
Cheltenham. 
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INSTITUTION ELECTIONS. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Sidney William 
Neale, London; Alfred Henry Old, B.Sc. (Eng.) 
(Lond.), Gravesend ; Edward Victor Paterson, Welling- 
ton, Salop; Captain George Stewart Paterson, B.Sc. 
(Witwatersrand), R.E.M.E.; Arthur Emanuel Pear- 
man, Manchester ; Captain James Francis Stantial 
Polden, R.E.M.E.; Major Colin Arthur Renton, 
R.E.ME. ; Major ‘Thomas Arthur Rose, R.E.M.E. ; 
Robert George Ryder, B.Sc. Tech. (Manch.), Bolton ; 
Ralph Sambrook, B.Sc. (B’ham), Walsall ; Lieut. 
Kenneth Arthur Searle, M.Sc. (Eng.) (Lond.), REME., 
Prisoner-of-War ; h Walter Smart, Carshalton ; 
Ernest Taor, Ch Frank Alastair Wadsworth, 
Oxford; Edward Winstanley, B.Sc. (Eng.) (Lond.), 
Stafford ; John Page Wood, Gold Coast, West Africa. 


Institution oF E.ecrrica, ENGINEERS. 


Associate Member to Member.—Arthur Gerald Ake- 
hurst, Haslemere, Surrey; Mahammad Azim-Uddin, 
B.Se., we, India ; “Douglas Charles Bacon, M.C., 
London, W. Richard Norman Berry, B.Sc., West 
Horsley, Surrey ; Alan Reuben Blakeley, Blackpool ; 
Percival Willices Cave, B.Sc., res John Cle. 


ment, B.Sc., Newcastle-u ond H 
Coates, BSc., Sheffield ; Feed Comicn tan Nid, 
John Christopher Cornwell, B.Sc. (Eng.), London, W.13; 
Walter Henry G. Costelloe, Central Mediterranean 
Forces; Robert Dell, London, 8.W.5; Charles Herrd 
de Nordwall, W.C.2;. Herbert Edmund 
Etherington, Rochester, Kent ; Bernard Robert Gale, 
Gillespie, Glasgow; William 
ech., ee epg John Stewart 

— B.So. " (Eng. ), Kilmacolm ; C Charles Hill, 

B.Sc. (Eng.), Hove, Sussex ; Herbert Hoyle, Middleton, 
Lanes. ; Group Captain Phili Jones, R.A.F.; Hugh 
Richard Keyter, Cape Town ; Colonel Archibald George 
McDonald, B.Sc. ( .), R.A.O.C. ; Hector Atherton 

MacDonald, B.Sc. (Eng.), Gravesend; Frank Mather, 
Manchester; Lt.-Col. William George H. Miles, R.M. ; 
Tolaram Jethanand Mirchandani, OB. E., M.Se. (Eng.), | 22 
Madras, India ; Charles He Nicholson, Hull ; Angus 
Neil Paterson, "Khartoum ; 
M.Se. (Eng.), London N.2 
Croydon; Alexander Kennedy Robinson, London, 
8.E.1; Brigadier Walter H G. Rogers; Frederick 
Alexander M.B.E., Stocksfield, Northumberland ; 
Arthur William B. Smith, Welwyn, Herts.; Harold 
Hildred Spencer, Walton-on-Thames, Surrey ; William 
Herbert Thompson, Sale, Cheshire; Patrick Joseph | ‘ 
Tierney, B.Sc., Donnybrook, Dublin; David Dixon 
Walker, London, W.4. 





CALENDAR.—We have received a useful monthly tear- 
off wall calendar from the Automatic Telephone and 
Electric Company, Limited, Strowger Works, Liverpool. 
In order to comply with the Paper Control Orders a 
nominal charge of 1d. is made for each calendar. 


THE MODERNISING OF NEWFOUNDLAND’S Fisuine IN- 
pustrY.—Attempts are being made to modernise the 
Newfourdiland fisheries and it is stated that if increased 
attentior is given to this industry, it may become more 
secure and profitable than it has been in the past and 
contribute more substantially to the Colony’s well beirg. 
Modern fish-freezing plants are already being established 
and mechanical trawling is also suggested as a post-war 
possibility. 

FUEL ECONOMY IN THE CHEMICAL INDUsTRY.—The 
programme of the sixth set of subjects in the series of 
technical discussions on efficiency in the utilisation of 
steam and power in chemical processes, arranged jointly 
by the Association of British Chemical Manufacturers and 
the British Chemical Plant Manufacturers’ Association, 
has now been decided upon. The subjects to be discussed 
comprise “ Automatic Heat Control,” to be introduced 
by Mr. L. 8. Yoxall, of Messrs. Foxboro-Yoxall, Limited ; 
and “‘ Evaporators,” to be introduced by Mr. J. W. Grose, 
of the Kestner Evaporator and Engineering Company, 
Limited. The discussions will be held at 3.30 p.m., on 
January 26, in the Reynolds Hall, College of Technology, 
Manchester; and at 2.30 p.m., on February 9, in the 
lecture hall of the Royal Society of Tropical Medicine, 
26, Portland-place, London, W.1. As has been the case 
previously, the introductions will be brief and strictly 
practical and will be followed by discussions on personal 
practical experiences ; questions will be welcomed. Non- 


members of the Association of British Chemical Manufac- | 


turers are invited to come to the meetings but they 
should send a notification of their intention to attend, 
not later than the day before the meeting concerned, to 


ward Lewis E. Pawley, | 
Reginald Plummer, 





| 
| 
| 
| 


Mr. A. J. Holden, Association of British Chemical Manu- | 


facturers, 166, Piccadilly, London, W.1, 
the London meeting, and to Mr. W. Murray, the Liverpool 
Borax Company, Limited, Maxwell House, 6, St. Paul’s- 
square, Liverpool 3, for the Manchester meeting. 


in the case of | 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Use of Cathode-Ray Tubes.—A war-emergency British 
Standard Code of Practice (B.S. No. 1147- 1943) relating 
to the use of cathode-ray tubes in equipment has 
recently ow issued. The main object of the Code is 
to give guidance to designers of radio and other 7 
tus embodying cathode-ray tubes, in order that o 
mum performance and life may be secured. 
publication has been drafted by a committee of British 
cathode-ray tube manufacturers working in collabora- 
tion with the British Radio Valve Manufacturers’ Asso- 
ciation. The importance of consulting the cathode-ray 
tube specifications before undertaking the design of 
equipment is emphasised, and collaboration with 
cathode-ray tube makers is advised in cases in which 
exceptional needs arise or in which the tube is to be 
put to a use which does not appear to be covered by 
existing specifications. The Code then deals with tube 
dimensions, ratings, heater-voltage regulation, mount- 
ing, ventilation, heater/cathode insulation, grid (modu- 
lator) circuits, deflector-plate circuits, stopper resist- 
ances, focusing, characteristic limits and general con- 
ditions. [Price 6d., postage included. ] 

High-Tensile (Fusion-Welding Quality) Structural 
Steel for Bridges, etc.—An amendment slip to B.S. 
No. 968-1941, which covers high-tensile ———— 
quality) structural steel for bridges, etc., and gene 

building construction, has been issued. The original 
specification was of considerable interest, in that it 
adopted limitations of chemical composition as a basis 
for ensuring weldability. The research work of 
the R.11 sub-committee of the W: Research 
Council showed that the higher the hardenability of an 
alloy steel, the poorer was its weldability. Accord. 
ingly, the upper limit of the carbon in the steel was fixed 
at 0-23 per cent. It was possible also to set an upper 
limit to the quantities of other alloying elements, but 
of the available steels, it was decided to deal only with 
low-alloy steels containing manganese and chromium. 
The maximum amount of manganese allowed was 1-8 
per cent. and of chromium 1-0 per cent., but it 
was directed that the combined percentages of these 
two metals must not exceed 2-0 per cent. The nt 
supply position and the acquisition of additional 
ormation have now made it necessary to amend 
~ se original limits. Two alternative compositions 
are given in the amendment slip. The first is a carbon- 
manganese steel containing relatively small quantities 
of residual chromium (up to 0-35 per cent.) and up to 
1-8 per cent. of manganese. The second steel contains 
up to 0-8 per cent. of chromium and the manganese is 
limited to 0-8 per cent. In both cases the upper limit 
of the carbon remains at 0-23 per cent. Copies of the 
amendment slip, reference P.D. 142, may be obtained 
gratis from the Institution on application and enclosing 
a stamped addressed envelope. 





BOOKS RECEIVED. 


Electric Welding in Shipbuilding. A Series of Lectures 
Given at Stow College, Glasgow. By Authority of the 
Lords Commissioners of the Admiralty. London: 
H.M. Stationery Office. [Price 7s. 6d. net.) 

Mechanical Testing of Metallic Materials, with Special 
Reference to Proof Stress. By R. A. BEAUMONT. 
Second edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 8s. 6d. net.) 

Mechanical World Year Book, 1944. 78, Palatine-road, 
Manchester, 20: Emmott and Company, Limited, 
“* Mechanical World ” Offices. [Price 2s. 6d. net.) 

Toolmaking Hints and Tips. A Handbook of Useful 
Methods and Equipment for the Tool-Room. By R. 
HvuTCHESON. Cordwallis Works, Maidenhead, Berks. : 
Percival Marshall and Company, Limited. [Price 3s. 
net.] 

The Blue Book, 1944. 
Directory. Edited by 
Ernest Benn, Limited, 
E.C.4. [Price 30s. net.] 

Thirty-Fifth Annual Report of the Hydro-Electric Power | 
Commission of Ontario for the Year Ended October 31st, 
1942. 620, University-avenue, Toronto: The Hydro- 
Electric Power Commission of Ontario. 

Training Operatives for Machine Shops. A Works 
Instructor’s Handbook. Prepared by The National 
Institute of Industrial Psychology. London: Sir 
Isaac Pitman and Sons, Limited. [Price 2s. net.) 

The Journal of the Iron and Steel Institute. Volume 
CXLVII. 1943. No. 1. Editor: K. Herapiam- 
MORLEY, Secretary. Assistant Editor: A. E. CHATTIN; 
Assistant Secretary. London: Offices of the Institute. 
4, Grosvenor-gardens, Westminster, S.W.1. 


The Electrical and Allied Trades 
Bast. H. Triep. London: 
Bouverie House, Fleet-street, 


PERSONAL. 


Str GeorGe NELSON, M.I.E.E., M.1.Mech.E., Presi- 
dent of the Federation of British Industries, has been 
nominated by the Grand Council for a second year of 
office. Sm CLIVE BAILuirev, deputy-president of the 
Federation, has accepted the chairmanship of the F.B.I. 
Empire Committee. Sm Pretrer BENNETT, M.P., a 
past-president of the Federation, will assist him ax 
deputy chairman of the Committee. Oaprain B. H. 
PETER, managing director of the Westinghouse Brake 
and Signal Company, Limited, the former chairman of 
the Committee, has been compelled to resign owing to 
his many other commitments. He will, however, remain 
a member of the Committee and of its executive. 

Mr. RoBERT ARMITAGE, who has served as a director 
of the Power-Gas Corporation, Limited, since ite forma- 
tion, has retired and his place on the board has been 
taken by oy son, Mr. E. HuGH ARMITAGE. 

Mr. J. N. BUCHANAN, the deputy chairman of Minerals 
enaniin, Limited, has been elected chairman in 
succession to the late Mr. F. L. Grass. 

Mr. P. E. Hawes, B.Sc., A.M.1.Mech.E., has been 
appointed senior lecturer and deputy head of the Engin- 
eering Department of the Schools of Technology, Art 
and Commerce, Oxford. 

Mr. Hues Pratt, A.M.I.Mech.E., has been mac 
assistant managing director of Messrs. Steel Stamping~. 
Limited. ; 

Mr. SypNeEy Rosson, A.M.I.Mech.E., has relin 
quished his position with Messrs. Barter and Sons, 
Limited, to take up that of assistant works superin 
tendent with Messrs. Sigmund Pumps (Great Britain) 
Limited, Gateshead-on-Tyne. 

Mr. 8. F. 8S. Warrenovuse, B.Eng., B.Sc. (Eng.), 
A.M.I1.E.E., has resigned his position with the Yorkshire 
Electric Power Company to take up the position of 
technical assistant to the manager of the Cambridge 
Electric Supply Company, Limited. 

The Council of the Institution of Structural Engineers 
have nominated Mr. LEsLic TuRNER, B.Sc., M.Inst.C.E.. 
M.1.Struct.E., to serve on the London County Council 
District Surveyors’ Examination Board. Three other 
members have also been nominated to serve on com- 
mittees of the British Standards Institution, namely, Mr. 
A. H. Barnes, F.R.1.B.A., M.1.Struct.E., on Technical 
Committee TIB/7, Plywood for Construction Work ; 
Mr. E. R. Kniout, M.Eng., M.Inst.C.E., M.1.Struct.£.. 
A.M.1.Mech.E., on the Natural Stone Quarry Products 
Industry Committee; and Bricaprer C. H. Haswe tt. 
C.LE., M.1L.Struct.E., on Technical Committee RD/9, 
Soil Stabilisation. 

Mr. Georce Dow, who was appointed Information 
Agent, London and North Eastern Railway in 1939, has 
now been redesignated Press Relations Officer. 

Lr.-Cot. Sir Joun GREENLY, K.C.M.G., President of 
the Institute of Metals, has accepted an invitation to 
join the Council of the Iron and Steel Institute. CaprTain 
H. Lei@atTon Davies, C.B.E., and Mr. P. B. BRownN have 
been nominated vice-presidents, and Mr. W. J. Dawson 
and Mr. W. B. Baxter have been elected members of 
the Council of the Institute. 

The Minister of Fuel and Power has appointed Mr. 
THOMAS TOMLINSON to be a member of the Board for 
Mining Examinations in place of Mr. ALFRED SMITH, 
~who has resigned. 

Mr. G. N. Seton, of Messrs. George Adlam and Sons. 
Limited, has been installed as President of the Bristol 
Engineering Manufacturers’ Association. CapTain W. E. 
Hunt, of Cox’s Paint Machinery, Limited, has been 
elected vice-president and Mr. J. E. Evans has been 
re-elected honorary general secretary. 

Group Capra. F. Wuirt.e,C.B.E., B.A., A.F.R.AeS., 
has been made a Fellow of the Royal Aeronautical 
| Society, for his work on the jet-propelled aeroplane. 











| AIRCRAFT IN SERVICE WITH THE RoyaL Navy.—lIt 
|has been decided, for purposes of administrative and 
| operational simplicity, that the American-built aircraft 
| in service with the Royal Navy, known as the “ Martlet ” 
| and “ Tarpon,” will in future be called by their American 
names, namely, “‘ Wildcat ” and “ Avenger.” 
| CURRIE SCHOLARSHIP IN — STRIAL MANAGEMENT. 
A new award, the Currie Travelling Scholarship, is open 
| to competition, during 1944, among members of the 
| Institute of Industrial Administration. It is intended 
for persons who desire to extend'their studies in manage- 
ment in the United States. The scholarship is of th« 
value of 2301. to cover the holder’s residence and travel- 
ling expenses, and he will be further assisted by the 
American office of Messrs. Stevenson, Jordan and 
| Harrison, Limited, of which the donor, Mr. J. E. Currie, 
lis managing director. Further particulars may be 
| obtained from the Institute, Artillery House, Artillery- 
| row, 8.W.1. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield industry has settled down 
ifter the disturbances arising from the holidays and 
stocktaking. Good progress is being made. with pro- 
duction programmes, and as absenteeism due to illness 
has been reduced, the outlook is brighter. The selection 
of Lord Riverdale as the first president of the Federation 
of the associations concerned with the engineers’ small 
tools industry is regarded as a wise one. There are 
seven such associations in Sheffield alone, and while it 
is not intended to interfere with the autonomy of the 
various associations, it is realised that the post-war 
policy needs co-ordinated action, and that more would 
be achieved by the associations acting as a federated 
whole than by each association conducting ite own nego- 
tiations within the industry and with Government 
departments. After the war there will be immense stocks 
of engineers’ smaj] tools in the hands of makers and 
users, and also in the hands of merchants who distribute 
Lease-Lend tools from America. It will have to be 
decided what is the best way of disposing of them, and 
to what extent and in what way it would be best to 
deal with the greatly increased production facilities 
provided to meet war-time demands, The restoration of 
export trade must engage the attention of the Federation. 
Many former overseas customers of Sheffield firms have 
been forced to manufacture their own tools during the 
war pertod, and many former Sheffield markets abroad 
are now being served from the United States. There are 
other important problems which await the attention of 
the new Federation. 


South Yorkshire Coal Trade.—-The coal situation has 
improved slightly from the supply point of view, as a 
result of a decline in absenteeism, and a more adequate 
supply of empty wagons. Industrial users, however, 
have great difficulty in responding to the call to adjust 
their consumption to the 10 per cent. cut in allocations. 
There is nothing to spare for ordinary consumers of best 
south Yorkshire hards and washed and graded steams, 
ind the non-essential industries have to be content with 
» larger proportion of inferior coal, such as outcrop sorts, 
and washery fines for boiler-firing. The lessened alloca- 
tion of coal to house-coal merchants is directing more 
business to coke-makers, whose supplies of domestic 
qualities of coke are meeting requirements readily. 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Despite an active demand 
from beth inland and foreign sources, business was 
severely hampered on the steam-coal market last week. 
Operators were concentrating upon maintaining supplies 
for the priority users and after these needs had been 
met there was very little coal available. In general, 
order books were well filled forward, and there was 
consequently little indication of supplies becoming moré 
plentiful; the tone was, therefore, firmly upheld. 
Exports were on moderate lines, chiefly for priority 
customers. Steady attention was being shown by 
neutral customers in the low grades, but the shipping 
position held business in check. The large descriptions 
attracted considerable attention. Demand was keen 
for the sized sorts, which were strong in tone, while 
bituminous smalls were scarce. Best dry steam smalls 
were busy, but there was little demand for the inferiors, 
which were dull. Gas cokes were plentiful, but the 
foundry descriptions were scarce. 

Swansea Steel-Sheet Indusiry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that the order books of tin-plate manufacturers, for the 
first quarter of the year, are in a better condition than 
they were in the corresponding period of last year, and 
the works will be as busy as their steel allocations will 
allow. The demand for steel sheets continues steady and 
manufacturers, having heavy commitments, are unable 
to take on more orders for some time, except from high- 
priority sources. The iron and steel scrap market shows 
no fresh development ; the demand’is steady, but some 
grades are in short supply. The prices of iron and steel 
commodities are as follows:—Standard quality coke 
tin-plates, per box of 108 Ib., containing 112 sheets 
measuring 20 in. by 14 in., 29s. 9d. f.o.r. for home con- 
sumption, and 30s. 9d. f.o.b. for export. Tin-plates 
carrying heavier coatings, 30s. and 30s. 4id. per box 
f.o.r. for home consumption. Unassorted tin-plate base 
uncoated plates, 25s. 9d. per box f.o.r. at makers’ works. 
Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 262. 2s. 6d., and steel-sheet and tin-plate bars, 
127. 28. 6d., all per ton, delivered. Welsh hematite 
pig-iron, 61. 14s., and Welsh basic pig-iron, 6/. 0s. 6d., 
both per ton, delivered, and both subjeet to a rebate 
of 5a. 





GOLD PRODUCTION IN THE TRANSVAAL.—The output 
‘f gold in the Transvaal, during November, 1943, was 
1,056,979 fine oz., as compared with 1,060,198 fine oz. 
in the previous month. 





railway chairs are promptly taken up. 





NOTES. FROM THE, NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—As had been anticipated, there 
was a considerable fall in the flow of orders towards the end 
of last year, although this state of affairs is only tem- 
porary. Orders for plates are sufficient to keep the 

k fully pied in the first period of the year, but 
there is still a steady flow of orders for delivery in this 
quarter, Plate makers are therefore anticipating a year 
of continuous activity ; makers of sections and bars have 
sufficient work on hand to last for many months. The 
distribution of orders among re-rolling concerns is still 
rather uneven, but the firms whichi#are worst off have 
sufficient work to last for some weeks. Raw materials 
are still plentiful. Shipbuilding requirements are the 
heaviest of the many demands made on sheetmakers, but 
other outlets for sheete are locomotive building, power 
plant construction, and container manufacture. Tube- 
making prospects are good ; there is a heavy demand from 
shipbuilders for lap-welded and solid-drawn tubes. The 
order books of rivet, bolt and nut makers are well filled 
and every effort must be made to meet demands. Wire 
rods are being absorbed steadily by wire drawers. Cur- 
rent quotations are as follows:—Boiler plates, 171. 128. 6d.; 
ship plates, 161. 3s.; sections, 151. 8s.; medium plates, 
+ in. and thicker, rolled, in sheet mills, "au. 158.; black- 
steel sheets, No. 24 gauge, 221. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 261. Qs. 6d., all per ton, 
for home delivery. 

Malieable-Iron Trade.—There is no new feature in the 
malleable iron trade and prices, which are , are 
as follows :—Crown bars, 151. 12s. 6d.; . 3 bars, 
131. 12s. 6d. ; No. 4 bars, 131. 17s. 6d.; and 
bars, 171. 15s., all per ton, for home delivery. 

Scottish Pig-Iron Trade.—Business continues steadily 
in the pig-iron trade. A slight improvement in the steel 
scrap position has been reported in some directions, 
although the supplies are not as large as could be desired. 
Market, quotations are as follows : Hematite, 61. 188. 6d. 
per ton; basic iron, 6. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron No. 1, 61. 5s. 6d. per ton; 
and No, 3, 61. 3s. per ton, both on trucks at makers’ 
yards. R 

=————— 
NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Market transactions are not exten- 
sive but orders for most descriptions of iron and steel are 
heavy and the total output is being maintained at a high 
level. The distribution of material is somewhat ham- 
pered by traffic congestion. An improvement in the 
supply of high-grade foreign ores, both in quantity and 
quality, would be very welcome. No difficulty is experi- 
enced in obtaining satisfactory parcels of native iron- 
stone and blast-furnace coke is flot only plentiful but is 
not subject to the 10 per cent. cut in industrial fuel sup- 
plies. Hematite is still scarce but the output of all other 
descriptions of pig iron is sufficient for current require- 
ments. Deliveries of semi-finished iron and steel are 
sufficient to meet the consumer’s very heavy needs and 
efforts are being made to reduce the arrears in contract 
obligations in regard to several grades of finished steel. 

Foundry Iron.—Rather more foundry pig is passing in- 
to use, but the supply is still well in excess of the demand. 

Basic Iron.—There is no basic iron on the market, 
as producers are still retaining the whole of the make 
for the needs of their own consuming plants. 

Hematite, Refined and Low-Phosphorus Iron.—The 
shortage of hematite still necessitates the strict rationing 
of authorised users and there seems no likelihood of an 
early imcrease in the very moderate output. The 
supply of refined iron is satisfactory and the preduction 
of medium and low-phosphorus grades is sufficient to 
meet the demand. 

Manufactured Iron and Steel.—Re-rollers have numer- 
ous orders and are running the mills at high capacity in 
an endeavour to keep pace with delivery claims. Sup- 
plies of semi-finished iron and steel from home sources 
are now on a sufficiently large scale to keep the consuming 
plants in full activity without drawing on the emergency 
stocks of imported commodities ; the demand for maxi- 
mum deliveries of billets, blooms and bars, however, is 
unabated. Finished-iron manufacturers have substantial 
contracts in hand for heavy work and are better employed 
than has been the case recently in turning out the lighter 
descriptions of material. Intense activity at the steel- 
works continues. Production eharges have had to be 
made to meet new requirements, but the priority claims 
of shipbuilders and engineers will provide busy employ- 
ment for certain plants during the next few months. The 
demand for special and alloy steels continues to increase. 
The continued pressure for ship, tank, boiler and armour 
plates is difficult to handle and sheet makers are not 
inclined to add to their extensive commitments. Light 
sections are wanted in large quantities but heavy joists 
are in small demand. All available parcels of rails and 





Institution of Engineers and Shipbuilders in. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.— Measure- 
ments Section : To-night, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.0.2. “A New Electronic Stabiliser and 
Regulator for D.C. Voltages,” by Mr. A. Glynme. North- 
Western Centre: Saturday, January 22, 2.30 p.m., En- 
gincers’ Club, Albert-square, Manchester. (i) “‘ The 
Economic Rating of Motors and Transformers,” and 
(ii) “‘ The Economic Flux Density in Large Supply Trans- 
formers,” by Mr. D. J. Bolton. Institution: Monday, 
January 24, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Discussion on “ Industrial Applications 
of Radio-Frequency Methods of Heating,” to bé opened 
by, Mr. N. R. South Midland Stydents’ Section : 


‘Wednesday, January 26, 6.30 p.m., James Watt Memorial 
“ Electrical 


Institute, Birmingham. Engineering Re- 
search,” by Mr. H. W. H. Warren. North-Western Wire- 
less Group: Friday, January 28,6 p.m., Engineers’ Club, 
Manchester. Discussion on “Transient Reproduction. ” to 
be opened by Mr. G. I. Thomas. | 

INSTITUTION OF MECHANICAL ENutNeers,—¥orkshire 
Branch: Saturday, January 22, 2.30 p.m., =. 
College, Bradford. Annual General Meeting. (i) “ 
Survey of Plastics from the Viewpoint of the ellie 
Engineer,” by Dr. S. Livingston Smith. _ (i) Moulding 
Plant for Plastics,” by Mr. J. L. Daniels. ion : 
Friday, January 28, 5.30 p.m., Storey’s-gate, St,,James’s 
Park, 8.W.1. General Meeting. Sixteenth Thomas Lowe 
Gray Lecture: “ Fundamentals. of the Marine Screw 
Propeller,” by Dr. G. S. Baker. Hast Midlands Branch : 
Friday, January 28, 7.15 p.m., Nottingham, (i) “ Build- 
ing-up and Hard Surfacing by Welding,” by Mr. W. 
Andrews. (ii) “ Problems Connected with the Reclama- 
tion of Worn Parts by the Metal Spraying Process,”’ by 
Mr. W. E. Ballard. (iii) “ The Repair of Mey Over- 
Machined Parts by Electrodeposition,” by Mr. A. W. 
Hothersall. ; ; 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Saturday, January 22, 2.30 p.m., The Univer- 
sity, Brownlow-hill, Liverpool. “‘ Advantages of Using 
Plastics,” by Mr. H. W. J. Inshaw. . Sheffield. Section : 
Wednesday, January 26, 6.30 p.m., Royal Victeria Hotel. 
Sheffield. “Training of Foremen,” by Dr. K. G. Fenelon. 
South Wales and Monmouthshire Section : Thursday, 


Glasgow. Section ; Thursday, January 27, 7-15 , The 
tland, 
39, Elmbank-crescent, Glasgow, 0.2. “* Management in 
Action,” by Mr. W. Puckey. London Graduate Section : 
Friday, January 28, 7 p.m., 36, Portman-square, W.1. 
“ Precision Measurements by Optical Methods,” by Mr. 
K. J. Hume. 


INSTITUTION ys Crvui. ENGINEERS.—South Walesa and 
M: iation: Saturday, January 22, 
3.15 p.m., Seaasen Institute, Cardiff. ‘‘ Soil Mech- 
anics and the Railway Engineer,” by Mr. H. R. Reynolds. 
Institution : Tuesday, January 25, 5 p.m., Great George- 
street, Westminster, S.W.1. Ordinary Meeting. “‘Wharves 
on Soft Foundations,” by Mr. H. D. Morgan. WNorth- 
Western Association: Saturday, January 29, 2.30 p.m., 
Engineers’ Club, Albert-square, Manchester. Discussion 
on “ Payment by Results,” to be opened by Mr. A. E. 
Chittenden. 


Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Saturday, January 22, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. Senior 
Member’s Annual Address, by Mr. H. B. R. Rowell. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Derby 
Centre: Tuesday, January 25, 7 p.m., School of Arts, 
Green-lane, Derby. “* Metal Adhesives,” by Dr. de 
Bruyne. 

BRITISH ASSOCIATION OF REFRIGERATION.—Thursday , 
January 27, 5.30 p.m., Institution of Mechanical Engin- 
eers, Storey’s-gate, St. James’s Park, S.W.1. “ The 
Need for a Policy as Regards Research in Refrigeration,” 
by Dr. Ezer Griffiths. 


INSTITUTION OF SANITARY ENGINEERS.—Friday, Janu- 
ary 28, 2.30 p.m., Caxton Hall, Yictoria-street, West- 
minster, S.W.1. ‘“‘ The Calcutta Improvement. Trust,” 
by Mr. W. H. Prosser, presented by Mr. Malcolm Atkins. 

Roya InstrruTion.—Friday, January 28, 5 p.m., 
21, Albemarie-street, W.1. “Measuring the Sun’s 
Distance,” by Sir Harold Spencer Jones, F.R.S. 





JunNIoR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 28, 6.15 p.m., 39, Victoria-street, Westminster, S.W.1. 
Informal Meeting. 
Applications of Distillation Processes,” 
Hunnikin. 


“The Rudiments and Industrial 
by Mr. C. 
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ON THE SACRAMENTO RIVER, CALIFORNIA. 


(For Description, see Page 41.) 


Fre. 17. Gewerat View SHowrse Brock ConstTRvcTion. 


PRICES OF Wiptnc RaGs.—-The Control of Rags (No. 4) 
(Wiping Rags) Order, 1943 (S.R. & ©. 1943, No. 1749, | 
price id.), which has been issued by the Minister of Supply. 
inereases the maximum prices that may be charged for 
certain types of wiping rags not made from new material. 


Post-War DisPposaL OF GOVERNMENT-OWNED NOoN- 
Ferrous Scrap Metais.—The Joint Scrap (Non-Fer- 
reus) Committee, The Outer Temple, 222, Strand, London, | 
W.C.2, announce that they have submitted, to the Board 
of Trade and the Minister of Supply, their suggestions | 
to form a basis for the discussion of the post-war disposal 
ef non-ferrous scrap metals. The Committee represent 
three national associations, namely, the Non-Ferrous 
Section of the National Federation of Scrap Iron, Steel 
amd Metal Merchants (and Allied Trades), the National 
\ssociation of Non-Ferrous Serap-Metal Merchants, and 
the Federal Associations of Waste-Material Dealers, com- 
prising, in all, over 1,000 firms dealing in non-ferrous scrap 
metals. The Committee point out that, in pre-war days, 
with the exception of a certain defined percentage of 
process scrap which manufacturers of rolled metals and 
rods will take back from their clients at an agreed 
figure, the whole ef the non-ferrous scrap metals made 
available in the country, including process and works | 
~crap and arsenal and dockyard scrap, passed through 
the hands of the scrap-metal merchants. ‘The value of 
this materia! ran into millions of pounds sterling and the | 
quantity into hundreds of thousands of tons every year. 
The Committee feel that the authorities have a very 
inadequate conception of the extent of the trade and 
they further emphasise that, so far, there have been no 
requests for information from the scrap-metal merchants | 
or their associations. The Committee are therefore press- | 
ing the Minister of Supply to implement the promise given | 
by the Raw Materials Department of the Ministry, and | 
the Non-Ferrous Metals Control, to consult the trade | 
before arriving at any decision on post-war disposals. 
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newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
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THE TECHNIQUE 
OF ECONOMIC CHOICE. 


THERE is not likely to be disagreement from the 
proposition that the cheapest article will not neces- 
sarily, or probably, prove the most economical in 
the long run, when running costs and life have to 
be taken into consideration. A géneral statement 
of this kind, however, does not in itself furnish a 
useful guide to practical decision. There is always 
pressure, external or self-imposed, to keep capital 

diture to a minimum, and those who are 
responsible for building a bridge or factory, or 
installing a piece of machinery, are faced with the 
problem of deciding, possibly of demonstrating, 
what proportional increase of initial expenditure, 
over the lowest possible, will-be justified. This is to 
state the problem in its simplest terms. They are 
also faced with the necessity of deciding which of 
various alternative ways of achieving an end is the 
most economical. This matter is one to which Sir 


.Frank Gill has given much attention, and in a paper 


read before a joint meeting of the Institutions of 
Civil, Mechanical and Electrical Engineers on 
March 25, 1943, and entitled “‘ Engineering Econo- 
mics,”"* he made a plea for tuition in the subject. to 
be given in engineering schools. The point was not 
that accountancy should be taught to the students, 
but that they should receive instruction in the basic 
question of economic choice which lies at the root 
of successful practical design. 

The matter is not a simple one, to be solved by 
the postulation of book-keeping rules. It is basically 
technical and every case has to be individually 
considered in relation to its own factors. In many 
cases, probably in most, it is not possible speci- 
fically to demonstrate that this or thdt procedure 
will be definitely the best; there are usually too 
many variables involved. To evaluate the weight 
to be given to each of these may demand long 
practical experience and it is not supposed that a 
set of rules could be taught to engineering students 
which would enable them to determine without 
question the best procedure in any individual case. 
This, however, is not to say that useful instruction 
cannot be given in the technique necessary to arrive 
at correct decisions. 

Probably. the best known example of a rule of 








* ENGINEERING, Vol. 155, pages 271, 274, and 283 (1943). 





for a transmission line is that which makes the 
annual cost of energy lost in the conductor equal to 
the interest and ion on the initial cost. 
It is clear that even this classical rule cannot be 
blindly taken as a necessarily safe guide in practice, 
as the value of the annual cost of energy lost may 
be quite different in ten years’ time from what it 
was when the line was laid. This does not destroy 
the usefulness of Kelvin’s Law as a general guide 
to procedure, but indicates that it must be used 
with judgment and discretion. The formulation of 
rules approaching the simplicity of Kelvin’s Law 
for most cases of engineering practice is impossible, 
but there are some items in the wide range of design 
which lend themselves to corresponding treatment 
and in two papers read before the Institution of 
Electrical ineers on December 2, Mr. D. J. 
Bolton dealt with the cases of electric motors and 
transformers. His general conclusions, roughly, were 
that it would be economically advantageous to 
run both motors and transformer at lower ratings 
than are now commonly employed. All designers 
may not agree with the results arrived at, but 
there is no doubt that the papers form a valuable 
contribution to the technique of economic choice. 

The selection of the best motor, from the point 
of view of overall economy, to install in any par- 
ticular situation will depend on the cost of current 
and the hours per week during which it operates, 
but in the average case it appears from Mr. Bolton’s 
analysis that the fitting of a larger motor than is 
usually employed would save money. In his first 
paper, entitled “‘The Economic Rating of Motors 
and Transformers,” he establishes a formula, in 
terms of price, and copper and iron losses, by which 
the economically-best machine may be selected. 
The basis of the method employed may be 
illustrated by quoting an example which he gives. 
A protected-type squirrel-cage motor running at 
970 r.p.m. on a 400-volt 50-cycle circuit is fitted 
for a service demanding 8 h.p. It is assumed that 
the motor is connected for 46 hours a week and 
that the average load is only 70 per cent. of the 
maximum, but that 8 h.p. is required during the 
consumer's peak. The cost of current is taken, 
at pre-war prices, at 6/. per annum per kW, or per 
kVA, plus 0-5d. per kWh. A motor for this service 
was tendered at 111. 10s. with a full-load efficiency 
and power factor of 85 per cent. and 0-90, re- 
spectively. The electrical losses were made up of 
300 watts iron loss, 560 watts full-load copper loss 
and 3,360 VAr magnetising consumption. For the 
service specified, these losses cost 71. lls. per annum 
on the kW tariff and 12/. 5s. per annum on the 
kVA tariff, so that even without power-factor 
penalties the iron and copper losses cost each year 
two-thirds of the motor purchase price. 

The advantage of under-running may be illus- 
trated by assuming the replacement of the 8 h.p. 
motor by a 10 h.p. motor of the same manufacture. 
This, which is priced at 13J. 10s., has a full-load 
efficiency and power factor of 86 per cent. and 0-91. 
If the machine were ordered for 440 volts. and run 
on the 400-volt circuit, so that the copper and iron 
losses were working at about 10 per cent. below 
rating, the losses and magnetising consumption 
would be materially less than those of the 8 h.p. 
motor. The annual cost of the electrical losses on 
the kW tariff would be 7/. 3s., representing a saving 
of 8s, per annum over the smaller machine. Capital- 
ised over 20 years, this represents a value of 5j., so 
that the saving is 2} times the cost of obtaining it. 
On the kVA tariff the extra cost of the larger machine 
would be saved in a single year. 

This example, in which one standard motor is 
merely substituted for another does not give 
optimum economic results, and the analysis in the 
paper shows that the correct procedure would be 
to under-run the copper alone on the kW tariff 
and the iron alone on the kVA tariff. The method 
followed is to obtain data for a complete range of 
machines of the required type and speed. The 
prices and the chief losses are then expressed as 
functions of the normal horse-power or kilowatt 
output, in the formula P = k H", where P is the 





price, or power lost, or the magnetising consump- 
tion; H is the normal horse-power or kilowatt 
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output; and & and nm are constants, n being less | 


than unity. This formula, which applies in every 
case, enables each group of losses to be examined 
in turn and the effect of small changes to be con- 
sidered, which is not possible when a change is 
merely made from one standard motor to another, 
as in the arithmetical example quoted. As P=* H*, 
the effect of small changes 5P and 8H is given by 
8P nisi 
) sme 
times the proportional change of H. Thus if n 
were 0-8, a 1 per cent. change of H would produce 
a 0-8 per cent. change in P. The extra cost of the 
extra losses due to one additional horse-power at this 
point of the range can thus be calculated for the 
normally-rated plant. 

If instead of taking the case of a motor of 1 per 
cent. greater horse-power, it is assumed that the 
physical limits of the original motor allows it to be 
run with 1 per cent. greater current density, the 
output will be increased by 1 per cent. and the 
copper losses by approximately 2 per cent. The 
price and other losses will be unaltered, so that the 
cost of obtaining one extra horse-power by this 
means will be merely the cost of the extra copper 
losses. If these losses are capitalised, it is possible 
to compare the relative costs of obtaining the addi- 
tional horse-power either by using a larger machine 
or over-running the existing one. If over-running is 
found to be cheaper, it indicates that the normal 
current density is below its economic value. If, 
however, the larger machine is found to be materially 
cheaper, it indicates that the normal current density 
is economically too high. A further procedure is to 
suppose that the flux density of the original machine 
is increased by 1 percent. This will give 1 per cent. 
higher output at the initial purchase price, but 
with larger iron losses and magnetising consumption. 
The advantage or disadvantage of this procedure 
may then he determined as in the case of the copper 
losses. The method allows the economic effect of 
small changes in each group of active material to 
be exposed in turn and the economic rating point 
determined. This is reached when a small change 
in each direction produces equal and opposite 
effects, so that an additional 11. capital expenditure 
just saves losses of a capitalised value of Il. 
Although this procedure gives the correct economic 
choice for all th: elements of the motor, it does 
not necessarily give the correct engineering choice, 
since questions of temperature rise, regulation and 
other physical limits have been ignored. It does, 
however, give a system by which, the framework 
of possibility being postulated, the most economic 
employment of the elements of the motor within 
that framework may be determined. 

The general conclusions arrived at in the paper 
(and in Mr. Bolton’s second paper, which was 
specifically concerned with large supply trans- 
formers), as a result of the examination of existing 
plant, were as indicated at the outset. The very 
variable conditions under which motors operate 
do not permit of a specific judgment applicable to 
every case, but, in general, for induction motors, 
“if there is a power-factor penalty the iron should 
be under-run and the copper should be over-rum, 
very far from the existing densities.” If there are 
no such penalties, then on heavy duty the copper 
should be under-run. With direct-current motors 
there is a “high ratio in favour of under-running 
these in the voltage direction, in all but 
light duty and cheap-energy situations.” In the 
ease of transformers, “ it is clear that the present 
flux densities are economically too high and the 
current densities too low.” Economically, the 
transformer copper is at present (on low tariffs) 
under-run and the iron “‘grossly over-run.’’ In 
general terms, these conclusions would indicate 
that larger motors than are now usual should be 
employed. There would commonly be no practical 
difficulty in this, but in the case of built-in motors 
driving machine tools increase of physical dimen- 
sions would involve many factors external to the 
motor itself. This application is a good example 
of the complexity of economic choice and the 
necessity for experience and judgment in its utili- 
sation. Considerable increases in the sizes of trans- 
formers would also, in many cases, involve extra 
expenditure on their accommodation. 


, 4.e., the proportional change of P is n 





LIGHT ALLOYS IN SHIP 
CONSTRUCTION. 


THE idea of using light metals and their alloys in 
ship construction dates back almost as far as their 
production in sufficient quantity to make such a 
venture practicable, and may have been instigated 
as the result of some survival of the old impression 
that iron, being heavier than water, was an “ un- 
natural” material from which to build a structure 
that was intended to float and that the use of a 
lighter material must necessarily be advantageous. 
An early example of the use of aluminium in this 
connection was a 43-ft. naphtha launch built for 
service on the Seine. This launch, which was con- 
structed by Messrs. Escher Wyss and Company, 
Zurich, was described and illustrated in ENGINEER- 
tne of September 9, 1892; as it operated in fresh 
water, it was probably fairly satisfactory, though 
we have no record of its subsequent performance or 
eventual fate. What was probably the first attempt 
to use aluminium as hull material for a seagoing 
vessel—in the torpedo boats which Sir Alfred Yarrow 
built for the French Government in 1892—was not 
a success, however. The hull was not painted and, 
as it lay in the harbour at Cherbourg, it deteriorated 
rapidly in the salt water; with the natural result 
that aluminium suffered a considerable setback as 
a possible shipbuilding material. 

Within more recent years, much attention has 
been given by metallurgists to the alloys of alumi- 
nium with magnesium, silicon and other elements, 
and there is available a wide variety of these alloys, 
possessing a high strength-weight ratio; generally, 
the strength is comparable with that of mild steel, 
though the weight is only about a third of that of 
steel. During the war, also, there has been a con- 
siderable expansion in the facilities for producing 
and working these alloys, so that the possible peace- 
time markets for them are assuming importance in 
the minds of those who are concerned for the future 
of this branch of the metallurgical industry. In 
these circumstances, it is not surprising that the 
potential market afforded by the shipbuilding indus- 
try is coming again under review and that the 
possibility of using these alloys as structural as well 
as merely decorative materials in ship construction 
is being examined anew ; particularly with reference 
to post-war passenger vessels, and for those parts of 
them which are above the strength deck. Although 
some, at least, of the new alloys are comparatively 
resistant to the corrosive effects of salt water and 
spray, much more is involved than the mere sub- 
stitution of a light material for a heavier one of 
approximately the same strength. This was clearly 
brought out by Mr. W. Muckle, M.Sc., in his paper 
on “‘ Some Considerations in the Application of Light 
Alloys to Ship Construction,” presented at a meeting 
of the North-East Coast Institution of Engineers and 
Shipbuilders, on December 20, 1943. 

At the outset, Mr. Muckle pointed out that it was} 
not worth while to save merely a few tons of dead- 
weight by using these alloys in minor fittings; but 
their use might be justified if two or three hundred 
tons of structural weight could be saved, resulting 
in an increase of, say, 5 per cent. in the deadweight 
capacity of the ship. Even then, of course, the 
advantage would depend largely on whether or not 
the freight carried was mainly measurement cargo ; 
if the cargo spaces were full before the ship was 
“* down to her marks,” there would be no advantage 
in cargo-carrying capacity to offset the increased 
structural cost—and there appears to be no reason 
to expect these alloys ever to become so cheap that 
no increase in the cost of construction need be ex- 
pected to result from their employment. Such a 
possibility was not envisaged in the paper, however ; 
the most that the author foresaw, in the near future 
at all events, was the gradual introduction of light 
alloys into the structure of ships, increasing in extent 
as experience indicated how their wider utilisation 
should develop. In view of this limited application, 
presumably, the paper did not refer to the question 
of maintaining watertightness in a non-corrodible 
structure, though this problem would certainly arise 
if the more highly corrosion-resistant alloys were 
used for plating exposed to the weather. The rust- 
ing of steel structures is a drawback in many ways, 





but it has the counterbalancing advantage that 


it does seal joints and rivets fairly effectual), 

The uses of light alloys on board ship, Mr. Muckle 
considered, might be divided roughly into three 
groups, namely, minor parts of no structural import. 
ance, such as 'tween-deck bulkheads, small deck- 
houses, small promenade and boat decks, bridges, 
etc.; parts of which the seantlings would have to 
be determined so as to give a strength equivalent 
to that of the steel parts being displaced, such as 
hatch beams and covers, deck girders, pillars, etc. ; 
and parts of main superstructures, which contribut« 
directly to the longitudinal strength of the ship, 
and consequently require special consideration. The 
economic factors to be borne in mind relate, of 
course, to all three categories. Principal among 
them are the questions of first cost, and of depr: 

ciation, both being higher than with steel; insu: 

ance, which is a function of cost, is the third item 
likely to weigh heavily. It was assumed that, 
otherwise, the upkeep of a vessel partly constructed 
of light alloys would not be increased. 

From the standpoint of general design, ther 
would appear to be appreciable indirect advantages 
in an extensive use of light alloys for superstructures, 
ete., especially in vessels of the intermediate passeu- 
ger type. Problems of stability should be easier of 
solution, and the beam of the ship might be reduced, 
thus allowing a better form to be adopted on th 
same length and, consequently, making possible a 
reduction in the power needed for a given speed 
Mr. Muckle suggested another important advantage, 
however, in that the low elastic moduli of light 
alloys (about one-third that of steel) and, therefore, 
the lower stress for a given strain, might permit of 
the inclusion of light-alloy superstructures in the 
main strength girder without creating stresses of 
dangerous magnitude. This advantage, of cours. 
would be found only in vessels of composite con 
struction, in which the main structure was of stee! ; 
if, in course of time, it proved practicable to build 
ships entirely of light alloys, the stress distribution. 
and also the situation as regards stability, would 
be the same as in an all-steel hull. 

On one point of structural strength, the autho: 
admitted that the position was not clear. The 
substitution of a light alloy for steel in the con 
struction of, for example, a long bridge would cause 
a redistribution of stress over the section of the ship 
and would appear likely to result in an increase in 
the bending stresses in the bottom plating. In 
itself, this might not be serious; but the bottom 
plating has to withstand, in addition, considerable 
stresses due to water pressure and, under certain 
conditions, a strip of plating between adjacent 
floors would act as a strut subjected to a lateral 
load. Mr. Muckle thought it unlikely that the 
increased stress resulting from the light-alloy 
arrangement would necessitate any increase in the 
scantlings of the bottom plating ; but the possibility 
existed that it might do so, and some further 
investigation of the question appeared desirable. 

Other features to be taken into consideration 
were the points of junction between the light alloy 
and the steel parts of the structure, and the possible 
temperature effects. The alloys were electro 
positive to steel and, if coupled directly to it, would 
corrode at the points of contact. In the applica- 
tions visualised, the junctions of the two materials 
would be often swept by sea water, though not 
constantly immersed in it, and, to avoid corrosive 
action, they must be completely insulated. A 
method suggested in the paper, and due to Messrs. 
Birmabright, Limited, was to give the faying surface 
a priming coat of suitable paint, and to coat the 
joint surfaces (including the insides of bolt holes 
and rivet holes) with a ductile marine glue. Stee! 
bolts, if used, should be plated with zine or cadmium 
and dipped in the marine glue, joining being effected 
while the composition was still tacky. The question 
of temperature stresses, the author thought, might 
have some influence on erection procedure; ne 
slipping could be permitted at joints if the structure 
was to contribute its proper share to the strength 
of the vessel; but the disparity between the co 
efficients of linear expansion of light alloys and stec! 
might have the effect of putting the light-alloy part 
of the structure in compression with a rise o! 
temperature. The initial temperature at which the 
parts were put together was therefore significant. 
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tion with Southampton Docks might be by a service | ores, and new factories had been constructed, which 
NOTES. of fast motor launches. The site is so close to| could satisfy about three-quarters of the demand 


British SHIPBUILDING RESEARCH ASSOCIATION. 


A noTice circulated by the Shipbuilding Confer- 
ence states that the British shipbuilding industry is 
forming immediately a Research Association for the 
development of all branches of research associated 
with shipbuilding, marine engineering and ship 
repairing. This step has been taken after due con- 
sultation with the Department of Scientific and 
Industrial Research and the Admiralty, and with the 
shipowners and other interested organisations. The 
Association will consist of a Research Council and a 
Research Board. The Council will be elected by 
the Shipbuilding Conference, which will finance the 
Association and will be responsible for the general 
conduct and policy of the Association. The Depart- 
ment of Scientific and Industrial Research will be 
represented on this Council. On the Research 
Board will be represented the technical and other 
interests concerned with shipbuilding, marine en- 
gineering and ship repairing, and also shipping. It 
is added that the setting up of the British Ship- 
building Research Association will in no way restrict 
the research activities of individual firms or other 
bodies which have long years of experience in the 
conduct of research work, but whose activities have 
not been co-ordinated on any national basis; and 
the belief is expressed that the establishment of the 
new Association will provide a further stimulus to 
shipbuilding research. 

Proposep Arm Base at SOUTHAMPTON. 

A scheme for the provision of a combined sea and 
land air base at Southampton has been prepared 
by a special Air Base Sub-Committee of the South- 
ampton Harbour Board, under the chairmanship of 
Alderman Sir Sidney Kimber, J.P., deputy chair- 
man of the Board and chairman of the Works and 
Harbour Committee. The other members of the 
sub-committee are Mr. Harry Parsons, J.P., 
M.I.Mech.E., chairman of the Harbour Board; 
Squadron Commander J. Bird, O.B.E., R.N.; 
Mr. C. E. Cotterell, J.P.; and Mr. M.G. J. McHaffie, 
M.Inst.C.E.; with whom are associated Mr. O. H. 
Lewis, clerk to the Board, the harbour master, 
Captain F. W. Frampton, and the engineer to the 
Board, Mr. J. P. M. Pannell, A.M.Inst.C.E. The 
site proposed for the land base is on the area of 
level ground lying between the Hamble and Meon 
rivers, on the east side of Southampton Water ; 
the sea aerodrome would be off the shore of the 
same strip of coast, but extending to the east 
almost as far as Lee-on-Solent, and to seaward, 
over practically the whole area of the Bramble 
Bank, which separates the navigable channel of 
Southampton Water from the deep-water area of 
the Solent. This water area, while open for easy 
approach and departure of aircraft, is so sheltered 
by the Isle of Wight that it forms, with the seaward 
end of Southampton Water, a natural sea aero- 
drome, in which runways up to five miles in length 
could be laid out without encroaching on the main 
shipping channel. To provide safe moorings, it is 
suggested that breakwaters should be constructed 
at the Hamble apex of the approximately triangular 
area; and, within the seaplane harbour thus con- 
stituted, and along the foreshore, covered docks 
with pontoon landing-stages would enable passen- 
gers and freight to be easily embarked and dis- 
embarked. Slipways would be provided also, on 
which to haul up the aircraft for survey and repair, 
and ample ground space is available for hangars, 
workshops, etc. It is proposed that the existing 
seaplane base at Calshot should be used as a control 
station, either as a permanent feature of the scheme 
or temporarily, pending the construction of suitable 
buildings on the eastern shore. The site suggested 
for the adjacent land aerodrome is mainly farm 
land at present, and is of a gravelly nature, suitable 
for the construction of runways and sufficiently 
level to require no extensive engineering work. 
Rail communication could be provided by con- 
structing a branch line, about four miles long, 
from a point near Swanwick station, on the South- 
ampton-Portsmouth line of the Southern Railway ; 
and road access could be conveniently arranged, 
by a connection from the aerodrome to the existing 
main road between the two centres. Communica- 








Southampton and Portsmouth that there should 
be no difficulty in supplying electricity, gas and 
water to the air base, by arrangement with the 
respective authorities. The whole of the proposed 
land area would be in the area under the jurisdiction 
of the Southampton Harbour Board, but part of 
the seadrome extends into waters under the control 
of the Admiralty and Trinity House. The site has 
the advantage of being far removed from any large 
industrial district, and, therefore, free from smoke ; 
while it is comparatively close to Southampton 
Docks and to the existing civil seaplane base used 
for overseas air services. It is 77 miles from London 
by rail and 75 miles by road ; and the distances by 
air from the London airports, Heston and Croydon, 
are 56 miles and 60 miles, respectively. An addi- 
tional point of some importance is that the local 
aircraft industry is of sufficient magnitude to pro- 
vide adequate experienced personnel and suitable 
facilities to maintain the necessary repair and 
other services. The Board emphasise that they 
have regarded the matter from a national 
rather than a local standpoint, feeling that there 
should be close co-operation with the Air Ministry, 
the Admiralty and Trinity House, the Southern 
Railway, and the various town-planning authorities 
adjoining the proposed site, with the object of 
providing the finest possible combined airport to 
serve the south of England. 


FONANCE AND RECONSTRUCTION. 


The incidence of 100-per cent. Excess Profits Tax 
and the serious losses involved in many small 
businesses as the result of the Government “ con- 
centration ’’ schemes and restrictions on manufac- 
ture, have caused misgivings regarding the financial 
difficulties likely to be encountered in restarting or 
reorganising such businesses after the war; and 
so far, it must be admitted, such assurances as have 
been given or implied in Parliament have not been 
very inspiring to those who must wrestle with the 
details when the time comes. Somewhat more 
encouraging, however, is the statement by Mr. 
Stanley Christopherson, chairman of the Midland 
Bank, which has been circulated to the shareholders 
in anticipation of the general meeting to be held in 
London on January 27. “ We hold the conviction,” 
says Mr. Christopherson, “‘ that the economic pro- 
gress of the country will depend very largely on the 
enterprise and resourcefulness of the small business 
undertaking and the individual business man, in 
whatever branch of industry or trade. Too often 
in the past these qualities have been stultified or 
misdirected through inadequacy of financial re- 
sources, and it is of the very first importance that 
this obstacle should be removed as part of the 
preparation for the process of industrial reconstruc- 
tion and expansion, with due emphasis on the 
special needs of the country in the export trade. 
We are earnestly studying possibilities of so im- 
proving or widening our banking service, always 
presupposing the maintenance of cheap money as 
a primary essential, as to furnish the fullest possible 
support for promising enterprises under good 
auspices—support which shall be based as much 
upon the character, integrity and business capacity 
of the borrower as upon the extent and nature of 
his own material resources.” Mr. Christopherson 
mentions, earlier in his statement, that there has 
been established in the Midland Bank a ‘‘ Committee 
on Post-War Business Problems,” in an attempt to 
foresee and provide for the difficulties that can be 
expected to arise during the transition from a war- 
time to a peace-time economy. 


War-Time TECHNICAL DEVELOPMENTS IN 
SWEDEN. 

Speaking at the annual meeting of the Swedish 
Academy for Engineering Research, held in Stock- 
holm, in: December last, Mr. Axel F. Enstrém, the 
former director, reviewed the work of Swedish 
engineers and scientists during the past year, with 
particular reference to the successes achieved in 
meeting difficulties caused by shortages of imported 
materials, resulting from the war. It has been 
found possible, Mr. Enstrém said, to supply about 
two-thirds of Sweden’s requirements of phosphoric 
fertilisers by making use of the apatite in certain iron 





for nitrogenous fertilisers, The explosives industry 
had made considerable progress, using materials 
available within the country. Shale oil had proved 
to be an excellent basis for further treatment, and 
extensive researches had made possible the produc- 
tion from it of lubricating and transformer oils, as 
well as shale benzine. The storage of petrol and 
benzine for long periods had been facilitated by the 
addition of stabilising substances in small quantities, 
and the corrosion of steel containers by petrol-alcohol 
mixtures had been prevented by coating the con- 
tainers with a lacquer of synthetic resin. ‘‘ Remark- 
ably good” lubricating oils were being produced 
from tree-stump tar, which also supplied solvents 
for the pitch used for road surfacing, substitutes for 
tallow and other fats, and for certain pigments. 
Birch-wood tar yielded an oil which was used as a 
substitute for animal fats for softening and preserv- 
ing leather. Cellulose research had made great 
strides in respect of both the yield and the quality 
of the products. The production of viscose pulp 
no longer depended upon supplies of spruce ; and, 
by mixing synthetic resins with the fibres and caus- 
ing a chemical combination of the cellulose fibre and 
formalin, it had been possible to counteract to a 
great extent the creasing and shrinkage of cloth. 
Bakelite and other synthetic materials were being 
made in Sweden by several firms, as well as lacquers 
for use in the electrical industry and in paint manu- 
facture. Preparations were under way for the 
domestic production of synthetic rubber. At the 
same meeting, as is customary, the Academy 
awarded medals for outstanding technical achieve- 
ments in various fields; among them, the post- 
humous award of the large Gold Medal to the late 
Mr. C. E. Johansson, inventor of the well-known 
gauge-block method of fine measurement. Gold 
medals were awarded also to Mr. Olof Miller, for 
improvements in steam turbines; to Mr. T. Norell, 
for the introduction of a cheaper and less dangerous 
process for the manufacture of the explosive, troty] ; 
and to Mr. Ragnar Stalemark and Mr. Stig Janson, 
for developments in telephony. 
New Britiso Air Liners. 

Following quickly upon the publication of a few 
additional details of the Avro York passenger and 
freight transport aircraft, Lord Beaverbrook’s 
announcement of the steps that are being taken to 
provide the British civil air services with up-to-date 
types of machines should afford some satisfaction 
to those who have feared that these services might 
suffer, in the immediately post-war period, from 
initial handicaps that might prove almost impossible 
to overcome. Lord Beaverbrook was replying to a 
debate in the House of Lords, on Wednesday, 
January 19, on a motion introduced by Lord 
Londonderry, who asked what progress was being 
made with the Government policy for post-war 
aviation. Since last October, he said, a great deal 
had been done towards providing types that could 
be used forgmilitary transport during the’ war and 
afterwards for civil purposes. First, there was the 
type provisionally designated the Brabazon I, which 
would have a loaded weight exceeding 100 tons and 
a speed of more than 250 m.p.h. Its capacity 
would be 50 passengers and two tons of mail, 
and it would be scheduled to cross the Atlantic in 
15 hours, The design had been begun, and proto- 
types were on order; but some years must elapse 
before a type so completely new could be placed in 
service, and, meanwhile, the Ministry of Aircraft 
Production projected a smaller machine, the Tudor, 
which would weigh 38 tons and would have a cruising 
speed of 220 m.p.h. It would carry twelve passen- 
gers, and would be suitable’for high-altitude opera- 
tion. This design also was in hand and prototype 
machines would be constructed as soon as possible. 
If this machine was ready before the end of the 
war—as they expected that it would be—it would 
be most suitable for use as a military transport. 
Lord Beaverbrook went on to discuss the need for 
early agreement between the nations regarding the 
arrangements for long-distance air services, and 
said that he had set down 2,000 as a tentative 
proposal of the number of British aircraft that 
would be needed tu maintain the great trunk air 
routes in the Empire. 
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II.—LaBourR aND EMPLOYMENT. 


THE increase in output during 1943 was achieved 
mainly as a result of improved organisation and 
greater output per person employed, though there 
was some increase in the numbers employed in the 
engineering and armament industries. Unemploy- 
ment for the country as a whole was already very 
low at the beginning of 1943, and during the year 
the number of employed persons showed only a 
small further decline. Since March, 1942, persons 
classified as unsuitable for ordinary employment 
have been excluded from the statistics published 
by the Ministry of Labour relating to the number 
of unemployed. On the new basis, the number of 
men and boys classified as unemployed (all indus- 
tries), from March, 1942, to November, 1943, was 
as shown in Table I. 


TaBLe I.—Number of Unemployed (Men and Boys) : 
March, 1942, to October 1943. 
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It seems probable that the level of unemployment 
has now declined to an almost irreducible minimum, 
and it has been obvious for some time that rela- 
tively little additional labour could be obtained 


from this source. During the past year, expansion | 


of the labour force in the engineering industries 
has been achieved through the increased mobilisa- 
tion of women, particularly for part-time work, and 


to the transfer of men and women from such occupa- | 


tions as banking and the distributive trades. 





The increased utilisation of female labour during 
the war is shown by information given by Mr. Oliver 
Lyttelton, the Minister of Production, on July 23, 
in answer to a Parliamentary question. Mr. Lyttel- 
ton stated that the proportion of women employed 
in the engineering and allied industries during the 
war had risen as follows :—1940, 16-3 per cent. ; 
1941, 22-7 per cent.; 1942, 31-0 per cent.; and 
1943, 34-6 per cent. 

Further steps for the mobilisation of women were 
taken during 1943. By the end of 1942, the 
Employment of Women (Control of Engagement) 
Order applied only to women between the ages of 
18 and 30, and at that time, also, no steps had been 
taken by the Government towards the direction of 
women into part-time work. On January 28, an 
important statement of Government policy was 
made in the House of Commons by Mr. Bevin. 
Three measures were announced. (1) As from 
February 22, the Employment of Women (Control 
of Engagement) Order would be extended to include 
all women between the ages of 18 and 41 ; this meant 
that all women in the specified age groups, unless 
they were given special permission by the Ministry 
of Labour to. obtain employment on their own 
account, had to obtain work through an employ- 
ment exchange. (2) All women under the age of 45, 
without children under 14, would be directed into 
work, including non-scheduled work and part-time 
work. (3) All persons leaving employment, whether 
full or part-time, would be compelled to notify an 
employment exchange of this fact, and employers 
would be required to notify the exchange when per- 
sons left their employment. This order applied to 
men up to the age of 65, and women up to 60. 

The actual call-up of women into part-time work 
did not take place, however, until after May 8, 
owing to delay in issuing the necessary Order. This 
Order—the Control of Employment (Directed Per- 
sons) Order, 1943—was designed primarily to safe- 
guard the rights of persons, particularly women, 
directed into work not covered by the Essential 
Works Order. It will be recalled that, during 1942, 
all part-time workers, whatever their work, were 
excluded from the provisions of the Essential Works 
Order. Under the new Order, no directed worker 


The general success of the Government's labour | can leave or be dismissed from his or her employ- 


policy has been illustrated by statistics given during 
August and September, 1943, by Mr. M. 


MecCorquodale, Parliamentary Secretary to the | 


Ministry of Labour and National Service, and by 
Mr. Ernest Bevin, Minister of Labour.’ These show 
that, out of a total effective population of 33 millions 
between the ages of 14 and 64, 22} millions, or 
69 per cené,, were in the Services, in civil defence, 
or in paid employment, including about 700,000 
women working only part time. Out of a total 
of nearly 16 million males between the ages of 14 
and 64, 15 millions, or 94 per cent., were in the 
Services or in paid employment. Of the 17 million 
women between the ages of 14 and 64, 7} millions 
were in paid employment, while more than a further 
million were doing unpaid voluntary work. Nearly 
91 per cent. of the single women between 18 and 40 
were working, while, of the married women without 
children in these age groups, nearly 81 per cent. 
were engaged in the war effort. With regard to 
older persons, more than a million men and women 
over 65 years of age were in full-time paid employ- 
ment. Despite the slight fall in population of 
working age between July, 1942, and June, 1943, 
more than a million persons were added to the war 
effort in that time, two-fifths of that number being 
drawn from non-industrial classes and the remainder 
provided by the contraction of less vital industries. 
In June, 1943, 2} million more people were employed 
in munitions than at the end of the last war. 
These figures give some indication of the high 
degree to which the available supply of labour has 
been harnessed to the war effort. In a note to 
Russia, designed to show the Russian people the 
extent of the British war effort, Mr. McCorquodale 
claimed that British civilian man-power was the 
most highly mobilised in the world. There have 
been, in fact, few critics of the Government on 
general man-power policy, and criticism has been con- 
fined largely to specific issues such as the calling-up 
of women up to the age of 50, and the alleged 
overstaffing of certain Government departments. 





| ment without the consent of the National Service 
8. | Officer. Although there is no guaranteed week as 


under the Essential Works Order, an employee can 
automatically obtain the National Service Officer’s 
permission to leave, on producing proof of having 
been “ stood off” from work without wages. 

In the course of the year, a tribute was paid by 
Mr. Bevin to the production achieved by women. 
He said that, in making his early calculations, he 
allowed for three women dilutees to take the place 
of two men. In practice, however, the output from 
two women in 1943 was equivalent to the output 
from three men on a 1939 basis, and, moreover, the 
total number of women entering industry had been 
30 per cent. above his original estimate. For these 
reasons, the total output of munitions produced by 
women was nearly 100 per cent. higher than had 
been anticipated in 1940. While these figures apply 
to the whole field of munitions production, there 
must be many firms who would be unable to en- 
dorse them; the successful employment of women 
depends to a considerable extent on the type of job. 

By the middle of the year, the future production 
programme had been largely planned, and as out- 
lined in the previous article, it involved considerable 
expansions in the output of certain war supplies, 
notably aircraft. In a speech in the House of 
Commons in July, Mr. Bevin said that, in order to 
implement this expansion, he had been called on 
by the War Cabinet to provide an additional 
700,000 workpeople during the latter months of 
1943 and the first half of 1944. The means by which 
this was to be accomplished were outlined by Mr. 
Bevin on a number of occasions during the latter 
half of 1943. Recruitment for the women’s auxili- 
ary services, which were, in any case, almost up to 
establishment strength, would be suspended. Women 
up to the age of 50 would be called up for industrial 
work, and juveniles of 16 and 17—both boys and 
girls—would be directed into the aircraft industry. 
The two latter proposals, and particularly the con- 
scription of women up to 50, brought forth a con- 





siderable volume of criticism, but, after some delay, 
all these measures were put into effect. 

During the past year, increased publicity has been 
given to absenteeism, and to strikes and labour dis- 
putes, but figures given by Mr. Lyttelton during 
July showed that the amount of time lost through 
industrial disputes throughout the war had remained 
approximately constant. In 1940 and 1941, it 
amounted to about 0-02 per cent. of the total hours 
worked ; in 1942, about 0-03 per cent. ; and for the 
first half of 1943, about 0-02 per cent. Statistics 
published by the Ministry of Labour show that the 
number of working days lost in engineering and ship- 
building from 1940 to 1943 for the months of January 
to October was as follows: 1940, 96,000; 1941, 
388,000 ; 1942, 390,000 ; and 1943, 401,000. 

Probably the most important cause of industrial 
disputes in the engineering industry has been the 
claim for increased wages put forward during 1942 
by the joint trades movement of the engineering 
and shipyard unions, and the subsequent award of 
the National Arbitration Tribunal in 1943. The 
history of the claim was outlined in this series of 
articles last year. It was put forward originally in 
June, 1942, by the Amalgamated Engineering Union 
against the wishes of their president and secretary, 
and was extended in September to cover all unions 
in the joint trades movement, which had emerged 
by that time. The claim comprised an application 
for an advance of lls. a week in basic rates and of 
33} per cent. to all plain time workers, and the 
restoration of the working conditions in foree prior 
to June, 1931, relating to overtime, nightshift and 
Sunday work. The estimated total cost of meeting 
the claim was 65,000,0001. 

Negotiations between the employers and the 
unions extended over nine months, and early in 
March, 1943, it was announced that settlement 
could not be reached. The case was heard by the 
National Arbitration Tribunal on March 18, and an 
award was made of a consolidation of 20s. of the 
bonus in the basis rates of both plain and piece 
workers ; and an addition of 6s. a week to the bonus 
of plain time workers, bringing their bonus to 
2ls. 6d. a week. The bonus of piece-rate workers 
was left unchanged except for the transfer of 20s. to 
the basis rate, while piece-work prices, and bonus 
and basis times, were to be adjusted to enable a 
workman of average ability to earn at least 27} per 
cent. over basis rates, excluding the national bonus. 
It was expressly stated that the award should not 
operate to reduce the existing rates of men whose 
wages were higher than those provided by the award. 

The actual award of the Tribunal as compared 
with the old rate, the unions’ claim, and the em- 
ployers” offer is shown in Table II. In the case of 


TABLE II.—Engineers’ Wages in Provincial Areas. 
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plain time rates, the figures relate to the standard 
wages of a skilled fitter, when employed on plain 
time rates, per week of 47 hours. Overtime is paid 
extra pro rata, at premium rates, and holiday credits 
are additional. In the case of piece-work rates, the 
figures show the minimum assessment of wages for 
a skilled fitter employed on any system of payment 
by results, for any week of 47 hours. Overtime is 
extra, and additional time enables the piece worker 
to increase his earnings correspondingly. Holiday 
credits are also additional. 

This Table shows that, with the exception of 
increasing the minimum premium for piece-work from 
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25 to 27} per cent., the Tribunal adopted the pro- 
posals previously put forward by the employers. 
The award was widely criticised in Labour circles, 
and insome districts it was stated that, contrary to 
the terms of the award, the earnings of certain piece 
workers would be reduced below their previous level. 
A number of small unofficial strikes, for example, in 
the West Riding of Yorkshire, took place for this 
reason. Other causes of labour unrest in the middle 
of the year included the inequality of earnings 4s 
between men and women (which resulted in a dis- 
pute at a Scottish aero-engine works) and the differ- 
ences in wages between various industries, districts, 
or even individual factories. The trouble culmin- 
ated in the strike among the engineering employees 
of Messrs. Vickers-Armstrongs at Barrow, in Sep- 
tember, the causes of which were discussed in 
articles in ENGINEERING of October 15 and 22. 

Towards the end of the year, considerable pub- 
licity was given to the removal, by the Minister of 
Labour, of Messrs. Desoutter Bros. from the 
schedule under the Essential Work Order. This 
action followed the refusal of the company to 
reinstate the convenor of shop stewards in their 
factory, who had been dismissed by them but who 
had successfully appealed to the Ministry. The 
conduct of the company was described by Mr. Bevin 
as “symptomatic of their attitude towards their 
obligations under the Order.” The employees, 
however, expressed their confidence in the manage- 
ment of the company, and it was reported in 
December that output had increased and that no 
employee had left. 

Towards the end of November, in accordance with 
the decision taken at its National Committee 
meeting in June, the A.E.U. submitted proposals, 
for the grading of work, to the Engineering Em- 
ployers’ National Federation. The object of these 
proposals was to obtain a formula for the grading 
of the various machine operations in the engineering 
industry, irrespective of whether they are performed 
by men or women, and the proposals therefore 
involved the right to payment according to the 
job. Also in November, the Engineering Joint 
Trades Movement decided to put forward an imme- 
diate application for an all-round increase of 10s. a 
week on base rates. About two million workpeople 
would be affected. Though for a smaller amount, 
this application is substantially the same as that 
rejected by the National Arbitration Tribunal in 
March, and, unless fresh evidence is forthcoming, it 
is likely to prove difficult to justify. 

As with the previous application, this claim is 
being made against the advice of the president of 
the A.E.U., Mr. Jack Tanner. Speaking at the 
National Committee meeting in June, Mr. Tanner 
advocated instead, the acceptance of a resolution 
formulating a comprehensive long-term policy which 
would lay the foundations for future wage standards. 
The main points of this programme would be the 
establishment of a national minimum wage rate for 
all classes of workers; equal pay for equal work 
(this point has been adopted in the proposals for the 
grading of work, referred to above); the complete 
consolidation of national bonuses in the basic rate ; 
and the restoration of pre-1931 conditions with 
regard to overtime and Sunday work. 

During the past year, there appears to have been 
some improvement in the utilisation of scientific 
and technical skill, compared with the earlier years 
of the war, and criticism has been less widespread 
than previously. During March, all engineers were 
required to register, with the object of establishing 
a pool of technicians upon which the Government 
could draw at short notice. Later in the year, 
considerable numbers were called up into the recently 
created corps of Royal Electrical and Mechanical 
Engineers. A report by the Select Committee on 
National Expenditure, in April, stressed the need 
to ensure that academic qualifications were not 
allowed to overshadow practical experience in the 
selection of management personnel. To meet the 
shortage of persons of managerial capacity, a careful 
search was advocated for persons who might be 
upgraded. 

The saving in raw materials and labour which 
have resulted from the utilisation of technical skill 
in the detailed planning and design of war equip- 
ment was demonstrated at an exhibition held in 





the Horticultural Hall, Westminster, in August. 
It was stated that the abolition of waste by the 
electric forging of shells had saved 400,000 tons of 
steel and 18 million man-hours over the range from 
25-pounders to 9-2-in. howitzers. The recuperator 
block of the new 25-pounder gun is 900 Ib. lighter 
than the old solid forging, while the labour previ- 
ously required to produce a rifle barrel can now, 
through the use of new machine tools, produce 50. 
The new bayonet, of fabricated parts, saves 60 per 
cent. of the labour and 50 per cent. of the steel 
required for the older type. {[t is probable that much 
remains to be done in the direction of scientifically 
planned and designed production. A report issued 
by the Select Committee on National Expenditure 
in August criticised the lack of the proper applica- 
tion of quality control in the aircraft industry. The 
sampling and plotting method of quality control 
could probably be used more widely, while little 
has been heard of the modern methods of “ photo- 
lofting”’ in use in America. A booklet, entitled A 
First Guide to Quality Control for Engineers, was 
published in September by the Ministry of Supply. 

The education of engineers has been the subject 
of much discussion during the year, particularly 
since the publication of the Government White 
Paper, Educational Reconstruction. Under the 
Government Bill, which closely follows the White 
Paper, it is proposed that it should be obligatory 
for local authorities to provide full-time and part- 
time technical education. Part-time attendance at 
technical schools during working hours would be 
compulsory up to a minimum of one day a week. 
A memorandum issued in September by the Insti- 
tution of Mechanical Engineers welcomed these 
proposals, but made a number of additional sugges- 
tions, including the establishment of a system of 
State Bursaries such as have been available during 
the war, and the setting up of an advisory council 
to the Board of Education on matters relating to 
the education and training of engineers. 





LETTER TO THE EDITOR. 


THE CALORIFIC VALUE AND 
SPECIFIC GRAVITY OF COAL. 


To THe Eprror oF ENGINEERING. 


Sir,—In view of the question raised in the article 
on page 484 of your issue of December 24, as to the 
possibility of getting a reasonably accurate idea of 
the calorific value of coal from a simple specific 
gravity test, the following figures may be of interest. 

From an examination of recorded tests of 100 
different samples of coal, I find the calorific value of 
the ash-free, moisture-free, bituminous coal sub- 
stance to be 14,437 + 219-5 B.Th.U. per pound. It 
would seem, therefore, that the value can be taken 
as 14,437 B.Th.U. with a probable error of less than 
1-53 per cent. If the specific gravity of pure coal 
substance and pure ash substance can be stated with 
no greater probable error, and if the operator can 
determine the specific gravity of his sample of raw 
coal within the same limits, it follows that the 
calorific value of the sample can be calculated from 
its specific gravity alone with a probable error of 
less than 3-43 per cent. This, of course, is not 
so accurate as a well-conducted calorimeter test, but 
it should be quite near enough to be useful to those 
who have no calorimeters, especially as the deter- 
mination can be so easily and quickly made. 

It may be mentioned that the 100 samples, from 
which the calorific value of dry ash-free coal was 
calculated, represent the products of almost the 
same number of collieries in different parts of 
England and Scotland, from Fifeshire to Kent and 
Somerset. They were not selected in any way, but 
taken consecutively from alphabetically-filed labora- 
tory records. The samples ranged from washed 
nuts to dirty slack, with ash contents varying 
between the extreme limits of 2-13 to 29-75 per 
cent. They represented practically every kind and 
g ade of bituminous coal. 

Yours faithfully, 
Medstead, R. H. Parsons. 
Hampshire. 
January 10, 1944. 





CONSERVATION OF RESOURCES.* 
By Dr. E. 8. Groumett, C.B.E. 
(Continued from page 36.) 


In 1934, my colleagues and I published a paper on 
the Evaluation of Coalt which has a bearing preg 
structure—that is, the relative values of different sizes, 
qualities and types of coal and,coke. Even before the 
war the price structure was unsatisfactory. Since the 
war the structure has become still further unbalanced 
by an equal flat-rate increase on all coals. In the 
interest of sound technical and commercial develop- 
ment in production, preparation and utilisation it is 
essential that the present price structure should be 
revised as soon as possible, and prices should be ad- 
justed to bear a rational relationship to quality and 
utilisation value. It is, further, of the utmost import- 
ance that the new structure should be stabilised. At 
the nt moment, great interest is being shown in 
the United States and Canada in the briquetting of 
fines (through 4 in.), and plants are being erected. 
Our collieries might also erect briquetting plants, at 
considerable capital and ing costs, in order to 
convert a low-price material into the price range 
(possibly artificially high) of ed coal. If, after 

is effort, a new method of pulverised-fuel firing were 
developed, the price of fines to the briquetting plants 

ight be upset and what would happen to them 
Coke breeze was first a drug on the market; then 
plants were put in to use it at appreciable capital cost: 
demand increased and prices rose until the point wax 
reached when it became no longer worth using; then 
it again became difficult to sell. Similarly, much 
ingenuity has been shown in the design of combustion 
appliances not mainly to increase efficiency, but pri- 
marily to make use of a low-priced material. 

The problem is of at importance to the coal 
industry, for many ieries are planning the recon- 
struction of their pre tion plant, but desire to 
know in advance the future values of different sizes 
and qualities. Some are wondering whether cleaning 

lants are n . If the price structure were 
ical, would it be essential to wash the slack with 

8 per cent. to 9 per cent. ash, quoted previously ’ 
Burrows (loc. cit.) holds that no permanent scale is 
possible, since improvement in the coal-using plant 
alters relative values. That is wholly true of the past, 
and is what I have been pointing out, but in those days 
producers and consumers were not in touch, and 
developments ran on the lines of using low-priced fuels. 
With the bringing of producers, appliance makers and 
consumers closer together, and with the investigations 
now in hand to ascertain the real relative values of 
different sizes and qualities and to improve appliances, 
it should be possible to design a structure which is not 
likely to be subject to a major change in relative values. 

As to the cost of clean coal, to prepare pure coal a 
specific gravity of 1-35 is used in the washery instead 
of the usual 1-60, and it was imagined that the material 
between 1-35 and 1-60, known generally as middlings, 
would be thrown away, and that there would there- 
fore be a great loss of vend. Nothing of the kind 
should occur. Middlings are used extensively on the 
Continent for steam-raising purposes, and there is no 
reason why they should not be used in Britain. The 
figure which Burrows gives for the ash content of 
middlings (9 per cent. to 10 per cent.) is perhaps a little 
on the low side, the average for the whole country 
being more of the order of 14 per cent. Of course, 
there will be pits where the middlings will be so high 
in ash as to be unsaleable, but even here the position 
may be improved by crushing and rewashing. The 
cost of the cleaning operation should be little, if any, 
greater than the ordinary processes. It is probably 
a problem of adjusting the price. Coals with 2 per 
cent. of ash are already on the open market. Coke of 
low ash content, made from pure coal, is of importance 
to the iron and steel industry. A recent communica- 
tion from America states that a 1 per cent. reduction 
in ash will increase the rate of iron production from 
3 per cent. to 6 per cent., and reports from our own 
industry confirm increase of output and reduction of 
the consumption of coke with low-ash coke. 

One of the greatest assets of British coals is that, for 
the most part, they can be cleaned to very low ash 
contents. The inherent ash of British (floated 
at 1-6) ranges for various districts from 3-1 per cent. 
to 6-0 per cent., and ave approximately 4-3 per 
cent., although probably 50 per cent. of the output is as 
low as 3-5 per cent. The inherent ash of American 
coal (1-60 sp. gr.) ranges from 4-4 per cent. for West 
Virginia coals to 10-5 per cent. for New Mexico, and 
averages 7-5 per cent. The average for South Africa 
is 10 per cent. The inherent ash of British coals 
floated at 1-35 (the standard for pure coal) for various 
districts ranges from 2 per cent. to 4 per cent., and 





* The Melchett Lecture, read before the Institute of 
Fuel on Thursday, October 14, 1943. Abridged. 
t Proc. I.Mech.E., vol. 127, page 341 (1934). 
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averages approximately 2-8 per cent. Moreover—and 
this is important—the yield is high, being of the order 
of 86 per cent. on a refuse-free basis. The research 
organisations of the carbonising industries, the iron 
and steel industries and the coal industry, should 
collaborate to discuss the possibilities of dividing the 
washed coal into two grades in this way, not only for 
existing practice and appliances, but for the newer 
processes such as the Lurgi gasification system and the 
provision of smokeless fuels for domestic use—bearing 
in mind the development of a rational price structure. 

It should be possible to design a price structure which 
should be satisfactory to producer and consumer and 
unlikely to be subject to a major change in relative 
values. Though this problem cannot be discussed in 
detail here, some hint of the basis of my proposals may 
be given. Three main considerations seem to be the 
number of heat units in the coal (primary evaluation), 
an efficiency factor, and a utility factor. Subject to 
the coal being suitable for the purpose, the number of 
heat units it contains is the most important factor 
for the consumer to consider. Within certain limits, 
the number of heat units is a measure of the amount 
of real coal and is a yardstick for all industries, even 
for the carbonising industry, because it is negatively a 
measure of the inert material (moisture and ash) which 
the consumer, as a rule, does not wish to buy. The 
primary evaluation must be qualified by the number of 
heat units which can be made “ available,” for instance, 
for steam raising. Moisture must be evaporated and 
therefore uses up some heat units; high ash content 
and clinker formation reduce efficiency of combustion 
and increase carbon loss in ashes. ese and other 
considerations constitute an “efficiency factor.” A 
utility factor covers a number of points, such as 
(a) value of sized coal in respect of output, draught 
requirements and efficiency; (6) cost of handling and 
removing ashes; (c) value of regularity of quality; 
(d) value of yields of primary ont by-products in the 
carbonising industries, etc. This utility factor is 
difficult to assess as there is little precise information 
at present available, and because each appliance or 
industry should be considered separately. 

British coals have a natural diversity of properties 
which, in some ways, is an advantage, and in others a 
disadvantage as complicating methods of utilisation ; 
but commercial enterprise has piled up difficulties, 
both for producer and consumer, by multiplying the 
controllable variables of size, ash and moisture con- 
tent, such that, in some plants, the variation in quality, 
size and type defies the ability of any fireman or 

ineer to cope with it efficiently. The existence of 
the multiplicity of sizes and qualities complicates the 
price structure and makes it almost impossible to 
advance prices except on a flat-rate basis. In some 
quarters a demand is arising for a utility coal, which 
would mean a range of coals sufficiently clearly de- 
fined for their prices to be fixed and designed to meet 
essential needs in a sensible way, and produced in the 
most economical manner possible. In view of a widely 
expressed request for simplification, a committee has 
been set up to study this problem from two main angles : 
(i) what is it most convenient and economical for the 
colliery to produce; and (ii) how far appliances can 
be adapted to suit any changes that may be proposed. 

The general trend of research work recently has been 
to show that the very close grading adopted by some 
collieries is not essential. It has also shown that the 
upper limit of size for a large number of industrial 
applications should not exceed Zin. to lin. Standard- 
isation of sizes is not a problem peculiar to the coal 
industry. The Institution of Gas ineers has set 
up a ‘Casmmttee on Coke Quality, the first report 
issued by the committee being devoted to size ing. 
A restricted range of five sizes is proposed for the who 
country to: cover all coke from the largest down to 
breeze, these recommendations being based on the 
ror ony | ar ages followed in the very large area covered 
by the don and Counties Coke Association. It is also 
proposed that the sizes shall be known by number 
and not by name. We have allowed commercial 
interests and the whims of users to create far too many 

of products, the production of which must 
inevitably increase prices and introduce unnecessary 
complications. Whatever limits of sizes for coal are 
finally agreed upon, these must be sufficiently close 
to avoid risk of segregation. Segregation is a major 
diffioulty for the coal user, and manufacturers would 
be well advised to pay more attention to this factor 
in the design of handling plant and bunkers. 

(To be continued.) 





ROLLS-ROYcE AERO-ENGINE INSTRUCTION SCHOOL.— 
Upwards of 10,000 men of the Royal Air Force, Fleet Air 
Arm, and Allied Air Forces have now passed through the 
training courses of the Rolls-Royce Aero-Instruction 
School where specialised instruction is given in the run- 
ning, maintenance and overhaul of aero engines. The 


LABOUR NOTES. 


Mr. GARDNER, general secretary of the Amalgamated 
Engineering Union, says, in an editorial note in the 
January issue of the Journal that 1943 will be remem- 
bered for a long time as the year in which the member- 
ship of the organisation reached its highest peak. 
At the end of December the membership was 908,893. 
“Increased membership,” he continues, “ has brought 
with it increased financial strength. The union’s 
resources, standing now at over 5,531,555l., are higher 
to-day than they have ever been. These figures stand 
for greater union responsibilities. We do not know, 
and none can tell, what the future holds for the union 
in the way of a struggle to maintain its place and to 
defend the interests of its enormous membership.” 


“We must not forget,” Mr. Gardner goes on to say, 
“ the experience in the years immediately following the 
last war. Great as our resources then were, they were 
inadequate to meet the demands made upon them in 
the conflict that ensued in 1922, following the severe 
unemployment period of 1920 to 1922. We do not 
want a repetition of that experience, and if we hold 
our membership and husband our resources against 
the evil day that may come, we shall be better prepared 
to meet it than we were a score of years ago.” 


As has been stated, the membership of the union at 
the end of 1943 was, according to the returns received 
from branch secretaries, 908,893, representing a decrease 
of 6,404 as compared with the preceding month’s total. 
The number of members who received sick benefit in 
December increased from 8,605 to 8,673, and the number 
of superannuated members decreased from 13,225 to 
13,184. The number who received donation benefit 
decreased from 201 to 176, and the total number of 
unemployed members increased from 1,091 to 1,122. 


In his “ abstract report ” of the proceedings of the 
executive council in December, Mr. Tanner, the Presi- 
dent, states that at its latest meeting, the National 
Engineering Joint Trades Movement had agreed on 
various proposed amendments to the Provisions for 
Avoiding Disputes, and a conference was being sought 
with the Engineering and Allied Employers’ National 
Federation to discuss them. A sub-committee was 
appointed to formulate further amendments to the 
Essential Work Order. 


The conference with the Shipbuilding Employers’ 
Federation at which the Confederation of Shipbuilding 
and Engineering Unions presented its claim for a 
“ substantial increase of wages,’’ also considered a claim 
for an increase of 3s., on a war-time basis, on the existing 
ship-repairing allowance of 3s. a week. The employers 
stated that they had given the most careful considera- 
tion to the claim but were unable to agree to it. In 
the January issue of the Transport and General Workers’ 
Record, it is stated that “the question of payment for 
all Bank and Public Holidays is being pursued by the 
Confederation, and will be discussed at a future meeting 
with the employers.” aes 

Writing in the current month’s issue of the organisa- 
tion’s Journal, Mr. Fred Marshall, M.P., chairman of 
the National Union of General and Municipal Workers, 
says that he has always felt a bit doubtful about the 
creation of works and shop committees. “ It is inevit- 
able in the nature of things,”’ he thinks, “ that sooner 
or later they begin to exceed the purposes for which 
they were set up, and usurp the functions of the execu- 
tive authorities of the unions. They tend to become an 
organisation within trade unionism, possessing power 
without responsibility. They also give great scope to 
disruptive elements whose object is certainly not the 
welfare of trade unionism.” 





The application of the General Union of Loom 
Overlookers’ Association for a standing weekly wage 
instead of the existing system of payment dependent 
upon the earnings of other operatives, has been rejected 
by the Wages Committee of the Cotton Spinners’ and 
Manufacturers’ Association. In announcing the deci- 
sion at a conference in Manchester last week, Mr. 
Ashurst, director of the employers’ association, ex- 

lained that in presenting the application, the over- 
ookers’ spokesmen had not asked for a fixed amount, 
but wanted to establish the principle that their own 
earnings should not be subject to the efforts of other 
people. In giving their decision, the employers pointed 
out that, in two of the districts, firms had been paying a 
standard wage for some time, and the men were now 
pressing strongly for a return to the piece-price system. 





school was opened 5 years ago in collaboration with 
the Air Ministry. 





An agreed statemént issued after Major Lloyd 
George’s further discussions last week with the negotiat- 





ing committee of the Mineworkers’ Federation of Great 
Britain was to the effect that, as regards the immediate 
position, the Federation representatives had asked 
that no steps should be taken to appoint group labour 
officers, at least for the time being. It was reported 
that representatives of the Federation had arranged to 
meet representatives of the Mining Association, the 
coal-owners’ organisation, to discuss the attendance 
bonus scheme which the Association had suggested in 

ference to the proposal to alter the present scheme 
rom a district to a pit basis. Further consideration 
was given to the extension of the voluntary fining 
system as an alternative, in certain circumstances, to 
prosecutions in Courts. 


During a discussion on the health and welfare of 
miners, and certain measures which had been intro- 
duced since the inception of the Ministry of Fuel and 
Power, it emerged that there had been 159 fewer fatal 
accidents in the industry in 1943 than in 1942, and that 
the rehabilitation centres throughout the country had 
already brought back to sound health many men, 
some of whom would otherwise have been permanently 
unfit. 

The Federation representatives expressed them- 
selves as satisfied that, within proper safeguards, the 
authority of colliery managers to deal with local 
difficulties should be strengthened, and put forward 
further suggestions whereby, it was thought, the work- 
ing of the Essential Work Order and quick settlement 
of local disputes at the pithead would be facilitated. 
Many matters concerning the essential requirements 
of the miner in the post-war industry, whatever its 
structure, were discussed and it was intimated that the 
Federation intended to submit further ideas to the 
Ministry in writing. 


At a meeting of the executive committee of the Mine- 
workers’ Federation of Great Britain, last week, a 
re-statement of the organisation's industrial policy 
| was considered in draft. Discussions with the Minister 
| of Fuel and Power and the Mining Association, it is 
understood, have brought about modifications in 
detail, though not in principle, of the statement put 
before the Minister three months ago. When com- 
pleted, the new document will be sent to the Minister, 
| onal further discussions with him may take place 
| after the national delegate conference on January 27 
| has approved or modified its provisions, The Reference 
Tribunal’s awards on the wages and overtime claims 
have been made known, and further consideration has 
been given, in conjunction with the coal owners, to 
the proposed new form of bonus. 


In a statement outlining the contents of the new 
document, Mr. Lawther said that in their complete 
form, they would include a survey of coal production 
and man-power requirements after the war. The 
Federation realised that the future of Britain depended 
on coal, which would be a most important export 
when international trade was resumed. There must 
be, he declared, an examination of means to maintain 
the industry’s man power. 


The miners’ leaders are also considering the possi- 
bility of a simplified wage ascertainment. The wages 
policy will include a guaranteed week and a reduction 
of hours of work—probably to a five-day week without 
loss of earnings. The executive thought, Mr. Lawther 
added, that it might be necessary to have a new basic 
wage rate incorporating the war wages, and some new 
principle for determining wage adjustments. 


The Reinstatement in Civil Employment Bill, the 
text of which was issued last week, seeks to provide 
that Service men and women re-employed in their old 
jobs after the war shall be guaranteed six months’ work 
—subject to certain conditions—or equivalent com- 
pensation. When the measure becomes law, it will 
supersede the reinstatement provisions of the National 
Service Acts, and will bring within the scope of its 

rovisions, volunteers and various women’s Service 
ies, including medical, nursing, and dental staffs. 
First in the Forces, first back to the job is to be the 
procedure, and the terms and conditions of employ- 
ment are to be “ not less favourable than they would 
have been if” the re-instated worker “ had not joined 
the Forces.” =i 
Panels of independent chairmen and representatives 
of employers and employees are to be appointed by the 
Minister of Labour and National Service, and one 
member from each group is to constitute a committee 
to decide disputes. Failure to carry out a decision of 
one of these committees will render an employer liable 





to a fine of up to 501. 
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THE RIDING AND WEARING OF 
RAILWAY CARRIAGE TYRES.* 
By C. W. Newserry, B.Sc.(Eng.), A.I.Mech.E. 
(Concluded from page 40.) 


HE increasing interest which was attaching to the 
wear of the cylindrical-tread profile at this stage led 
naturally to a demand for accurate records of the tyre 
profiles ; and since examination of those profile records 
taken after 8,000 miles and 21,000 miles led to some 
doubt as to their reliability, the whole question of 
tyre profile records was investigated. The panto- 
graph used for these first profiles appeared to be the 
most reliable that was available, but subsequent check 
tests showed that it was, in fact, in error in the matter 
of flange contour and thickness, and a new method was 
devised. It was based on a method that had pre- 
viously been applied to rail profiles, and consi of 
making a plasticine mould of the tyre profile and making 
from this a print on photographic paper.t 

In May, 1937, when the train had run 52,000 miles, 
a wheel of the motor car was reported as being down 
to the limit of the special flange gauge. Film records 
of the wheel motion were therefore made at this stage 
and the tyre profiles were recorded. The results are 
shown in Table II, herewith, and Fig. 10, on page 58. 


TaBLe I1.—Cylindrical Profiles: Tyre Wear after 52,000 
Miles (June, 1937). 



































| 
| , Left-hand Right-hand 
| Wheel He | Side. Side. 
Coach No | mez 
Left- | Right- Tread | Flange | Tread | Flange 
hand | hand | Wear, | Wear, | Wear, | Wear, 
Side. | Side. | Inches.| Inches.| Inches. Inches. 
283006 | 8 | 2 | 0-124) 0-19 | 0-077} 0-18 
7 2 | 0-108) 0-15 | 0-097 | 0-13 
2ysus | 6 3 |0-026| 0-08 | 0-069 | 0-15 
| 5 4 | 0-051 | 0-10 | 0-041 | 0-08 
29102 | 2 7 | 0-049} 0-10] 0-069 | 0-14 
1 8 0-049 | 0-11 | 0-075 | 0-17 
Average of | | | | ‘ | 
non-driving } | | 
wheels -| 0-044 | 0-10 | 0-063 | 0-13 





TaBLE III.—Cylindrical Profiles : Tyre 
105,000 Miles (May, 1938). 


Wear after 




















| 
Left-hand Right-hand 
| Wheel No. Side. Side. 
(oach No. | | 
Left- | Right- | Tread | Flange | Tread | Flange 
hand hand | Wear, | Wear, | Wear, | Wear, 
| Side. Side. | Inches.) Inches.) Inches.) Inches. 
| 
La “a 6 3 0-076 0-10 | 0-168 0-25 
5 4 0-103 | 0-12 | 0-088 | 0-11 
29102 ~~ 2 7 0-088 0-13 | 0-115 0-17 
8 0-084 0-12 | 0-133 0-19 
Average of | bo ae 
non-driving | 
wheels 0-088 0-12 | 0-126 0-18 














Examination of these profiles showed that the tyres 
under the trailer compo and the driving trailer were 
still in running condition, having worn very little 
since the previous measurements. Accordingly, as the 
riding of these coaches was still satisfactory, and as it 
was considered desirable to ascertain the mileage that 
could be obtained from the cylindrical tread tyres, 
arrangements were made for the motor car to be 
stopped for overhaul, but for the trailers Nos. 29804 
and 29102 to continue in service. These coaches ran 
satisfactorily for a further 11 months and had run 
105,000 miles when, in May, 1938, it was decided to 
make final film records of the motion of their wheels, 
as such testing would have been impracticable had the 
tyre profiles reached the limit of wear during the period 
of intensive summer traffic on the Live -Southport 
line. Following these tests, the tyre profiles and 
wheel diameters were recorded (Table III and Fig. 10) 
and the tyres were re-turned to standard 1 in 20 eaned 
profile in readiness for the tests of series 4. ‘The 
reconditioned tyres were measured and their profiles 
recorded and, with the final tests on these profiles, 
the original programme was completed in June, 1938. 
In July, 1937, as a result of the experience gained 
from the trials of the cylindrical-t tyres, a trial 





* Paper presented to the Institution of Mechanical 
Engineers for written discussion, which should be received 
at the Institution not later than March 31, 1944, 
Abridged. 

t A detailed account of the mode of operation was 
ziven in ENGINEERING, vol. 153, page 361 (1942). 








was suggested with tyres having a slight coning, to pro- 
vide some differential effect and so reduce the initial 
period of rapid flange wear that occurred with the 
cylindrical treads. Calculations suggested that a coning 
of 1 in 100 would compensate for the small disparities 
in diameter which inevitably occur between the two 
tyres on one axle, and this standard was agreed upon 
as the basis for further tests. The tests were made 
at the conclusion of the original programme and were 
carried out on the same train, and under the same con- 
ditions. Particular care was taken in the turning of 
these profiles, and no two wheels on an axle differed 
in diameter by more than 0-008 in. The diameters 
were all carefully measured (Table IV) and the profiles 


TABLE IV.—Profile Coned 1 in 100 : Wheel Diameters in 
New Condition (November, 1938). 












































Wheel No. Left-hand Right-hand 
Side. Side. 
Coach No. | j Dia- Dia- 
Left- | Right- | meter | Taper, | meter | Taper, 
| hand | hand on per on per 
| Side. Side. | Tread, | Cent. | Tread, | Cent. 
Inches.| Inches. 
28306 | ta 1 43-818 1-2 |43-817 1-2 
7 2 43-774 1-1 (43-775 1-1 
29804 6 3 43 -226 1-1 |43-234 1-1 
| 5 4 43-374 1-6 |43-373 1-2 
29102 | 2 7 |42-374] 1-2 |42-375] 1-3 
1 8 42-337 1-0 /|42-341 1-0 
TABLE V.—Profile Coned 1 in 100: Tyre Wear after 
28,000 Miles (June, 1939). 
| wheel No. | Left-hand Right-hand 
Side. Side. Side. 
| | 
Coach No. | } | 
Left- | Right- Tread | Flange | Tread | Flange 
| hand hand | Wear, | Wear, | Wear, | Wear, 
Side. Side. Snches.| Inches.| Inches.| Inehes. 
' | 
esses «=| 8 | a (| 0-000] 0-12 | 0-062 | 0-08 
| 7 2 0-070 0-06 | 0-058 0-03 
29804 ws | 3 | 0-038] 0-08 | 0-026 | 0-02 
5 | 4 0-034 | 0-08 | 0-031 | 0-03 
29102 2 | 7 0-036 0-11 | 0-032 0-06 
1 | 8* | 0-039] 0-09 | 0-034] 0-07 
Average of i 
non-driving 
wheels | 0-037 0-09 | 0-030 0-04 
| 

















recorded, and the initial film records of wheel motion 
were made in December, 1938. The motion was 
observed to be generally very steady and to be com- 
parable with that of the cylindrical-tread profile in 
new condition. The train was put into service to wear 
the experimental tyres, and the profiles were inspected 
from time to time. It became obvious that—as in 
the case of the cylindrical treads—the flanges of the 
motor car wheels were wearing more rapidly than those 
under the other coaches, and it was thought that one 
of the tyres would reach the permissible limit of wear 
during the period of the summer timetable. A pro- 
visional series of film records was therefore made of 
the 1 in 100 coned tyres in June, 1939, when they had 
run 28,000 miles, and tyre profiles and diameters were 
recorded (Table V and Fig. 11), but the train was 
put back for further service. It was reported, how- 
ever, on August 25, 1939, that the No. 5 wheel of the 
motor car was worn to the limit allowed by the special 
flange gauge, and another set of the ciné-records was 
made in September, 1939, at which time the tyres had 
run about 36,000 miles. Tyre profiles and diameters 
were again recorded (Table VI and Fig. 11) and these 
showed that, except for the one wheel reported, the 
tyres were in good condition, the flange wear being in 
many cases only very slight. After attention to the 
defective motor-car tyres, the train was returned again 
to service. 

The beginning of the war reduced opportunities for 
further testing. The special flange-thickness gauge was 
withdrawn from use to prevent mistakes arising under 
emergency conditions, but it has been found possible 
to keep track of these wheels and to record their wear 
up to the point at which they were fully worn to the 
ordinary re-turning limit. This history is as follows. 
A further pair of motor car tyres (Nos. 3 and 6) had 
to be withdrawn in December, 1939, because one tyre 
had become loose. The remaining tyres were left in 
service and were again measured in April, 1940, when 
they had run 52,000 miles (Table VII and Fig. 11). 
The wheels of the trailer, No. 29804, ran until July, 
1940, and covered 63,000 miles. They were then not 
fully worn, but had to be removed on account of skid- 
flats. All the wheels of the trailer, No. 29102, continued 
in service and showed a steadily decreasing rate of 
flange wear. They had run 81,000 miles by February, 





1941 ; 104,000 miles by September, 1941 ; and reached 
their fina! limit of 121,000 miles in April, 1942, when they 
were measured and their profiles were recorded 
(Table VIII). 

Concurrently with the progress of the investigation 


TABLE VI.—Profile Coned 1 in 100: Tyre Wear after 
36,000 Miles (September, 1939). 

















Sith Left-hand ht-hand — 
Wheel No. Side. migide. 
Coach No. | jeft- | Right-| Tread | Flange | Tread | Flange 
hand hand | Wear, | Wear, | Wear, | Wear, 
Side. Side. | Inches.| Inches.|- Inches.| Inches. 
28306 8 1 0-122 0-14 | 0-074 0-09 
7 2 0-097 0-08 | 0-072 0-05 
29804 6 3 0-051 0-10 | 0-036 0-03 
5 4 0-047 0-09 | 0-042 0-04 
29102 2 7 0-044 0-12 | 0-041 0-08 
1 8 0-051 0-11 | 0-042 0-09 
Average of 
non-driving 
wheels 0-048 0-10 | 0-040 0-06 























TABLE VII.—Profile Coned 1 in 100: Tyre Wear after 
52,000 Miles (April, 1940). 



































- Left-hand ht-hand 
Wheel No. Side. aiid. 
Coach No. | yet. | Right-| Tread | Flange | Tread | Flange 
hand hand | Wear, | Wear, | Wear, | Wear, 
Side. Side. | Inches.| Inches.| Inches.| Inches. 
28306 8 1 0-197 0-22 | 0-101 0-10 
7 2 0-146 0-09 | 0-119 0-06 
29804 6 3 0-076 | 0-10 | 0-046 | 0-04 
5 4 0-066 0-10 | 0-050 0-05 
29102 2 7 0-057 | 0-12 | 0-053 | 0-09 
1 8 0-067 | 0-12 | 0-055 | 0-09 
Average of 
non-driving 
wheels 0-066 0-11 | 0-051 0-07 
described in this perer, the subject of wheel motion 
was being studied by Dr. R. D. Davies,* of Cambridge, 


and work was —— done abroad, especially in the 
United States, on the riding qualities of cylindrical- 
tread wheels. The Chicago, North Shore and Milwaukee 
Railroadt in particular, made slow-motion ciné-films 
and demonstrated the good riding features of the 
cylindrical tread in their service; and the Illinois 
Central and the Chicago, Burlington and Quincy Rail- 
roads both reported good results from the cylindrical- 
tread profile. The general conclusions reached in the 
course of the London Midland and Scottish Railway’s 
experiment corroborate many of Dr. Davies’s results 


TABLE VIII.—Profile Coned 1 in 100: Tyre Wear after 
121,000 Miles (April, 1942). 














. Left-hand Right-hand 
Wheel No. Side. Side. 
Coach No. | rery. | Right-| Tread | Flange | Tread | Flange 
hand hand | Wear, | Wear, | Wear, | Wear, 
Side. Side. | Inches.| Inches.| Inches.) Inches 
29102 2 7 0-113 0-12 | 0-127 0-10 
1 8 0-143 0-13 | 0-126 0-10 
Average of 
non-driving 
wheels oa 0-128 0-12 | 0-126 0-10 























and are in agreement with those of the American 
workers in that the riding of the cylindrical-tread 
tyres was decidedly superior to anything previously 
experienced. Even in the worn condition, the riding 
was comparable with that of the standard tyre in new 
condition. The riding of the 1 in 100 coned tyre was 
found to be very little inferior to that of the cylindrical. 

It was noticeable, however, that, while the riding 
was in each case characteristic of the tyre profile, 
there was a marked influence of the track on the wheel 
motion, and that at certain locations the wheel motion 
was entirely determined by track conditions. Thus, 
in the region of the Cheshire Lines bridge between 
Ainsdale and Freshfield, the wheel motion, although 
not resonant, was always violent, irrespective of the 
tyre profile under test. Even in test section c, between 
the 13}-mile and 13}-mile posts on the up track, 
there was a perceptible track influence running through 
practically all the records, the omery Fem: for the 
wheel oscillation to be a maximum at the beginning of 


* “Some Experiments on the Lateral Oscillation of 
Railway Vehicles,” by Dr. R. D. Davies. Jl. Inst. C.Z., 
vol. 11, page, 224 (1938-9). 








t+ Railway Age, vol. 99, page 301 (1935). 
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TABLE IX.—SumMarky OF FEATURES OF WHEEL MOTION OF MOTOR CAR (ABOUT 60 M.P.H.) 


Up Direction. 


Observations on Trailing Wheel of Bogie 


on Straight Track. 


Amplitude 


Period,| 
secs. 


Pre- 
vailing 


| Maxi- | 
mum 


Voned 1 in 20; | 
53,000 miles . .| 3: 37 S| (Of 
Cylindrical; new | -32 5 
| Cylindrical ; | 
21,000 miles .. 
Cylindrical ; 
52,000 miles . 
Coned 1 in 20; | 
| new .. oe 33 
Coned 1 in 100 ; j 
new . es : 0-93 
Coned 1 in 100 ; | 
28,000 miles . . 51 
Coned 1 in 100 ; | 
| 36,000 miles .. 0-50 | 
| Coned 1 in 100 ; 
| 
' 


“5 
3 


| 
| 
| 





52,000 miles . . 5S | 0-27 
i 
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In Riding Factor 
Period x 
Prev. Amplitude’| Ft 


OF RAILWAY CARRIAGE 
Fig. 10. 
, * 

















| 
Down Direction. 
Observations on Leading Wheel of Bogie 
on Straight Track. 


Amplitude, 

In Riding Factor 
100 | emote Period Period x 100 
"| Sees. | Maxi- Prev. Amplitude” 
mum 


Pre- 
vailing 


~_ - 


0- 





@ denotes fundamental of double this wavelength discernible in record. 


A denotes harmonic of half this wavelength discernible in record. 
v denotes wavelength variable or irregular 


the section and to decrease a little as the test length 
was traversed. 

The films covering the straight sections of the test 
track in each direction have been transcribed into the 
form exemplified in Fig. 5, page 39, ante, and the results 
obtained from an analysis of these records are summa- 
rised in Tables [X to XIII. A full analysis of the 
motion on the curves has not yet been made, but from 
visual examination of the film records it can be stated 
that the experimental profiles were quite satisfactory on 
the curved track and that the results of the analysis 
on the straight do give a true indication of the relative 
merits of the particular profiles. 

The figures given for the wavelength and period of 
wheel oscillation refer to the predominant mode of 
oscillation. In Fig. 5, which refers to test 1/DTX 
down f, the predominant wavelength is 29-5 ft., but 
there is a distinct tendency for these waves to group 
themselves in pairs, suggesting a fundamental oscilia- 
tion with a wavelength of 59 ft. It is such a pheno- 
menon that has been indicated in the tables by the 
suffix d placed against the wavelength figure. In 
some cases, the longer wave has been the predominant 
feature of a record and harmonics have been dis- 
cernible, superimposed on it. The presence of such an 
instance has been indicated by the suffix A. The 
harmonic is presumably due to interaction between the 
two axles of the ie. 

Since, in general, it can be said that the riding of a 
wheel improves with an increase in the period of lateral 
oscillation and that it deteriorates with an increase in 
the transverse amplitude, a riding factor, derived from 
the ratio of the period of oscillation to the prevailing 





a a gy has been calculated for each test, and is 
included in the tables of wheel motion. Although 
individual results must be treated with reserve, 
especially as, in some instances, the wheel oscillation 
was somewhat irregular, the riding factors do, on the 
whole, indicate remarkably well the general impressions 
of riding performance as noted and agreed by observers 
on the test train. 

The riding factors are summarised in Table XIII, 
opposite, from which it is seen that the best riding 
occurred undoubtedly with the cylindrical profile in 
new condition, and that the 1 in 100 coned tyre was 
a close second. Both of these profiles deteriorated 
during service, but even after a considerable mileage, 
the riding factor was equal to that determined for the 
1 in 20 coned tyre in new condition, a fact which con- 
firms admirably the conclusion referred to in the 
opening paragraphs of this section. 

Table XII, which summarises the wheel motion of 
some of the tests on the trailer compo at the slower 
speeds, shows features similar to those of the other 
tables, but, as may be expected at the lower speeds, 
the general standard of riding was higher and the 
disparities between the different profiles were less 
marked. The riding was, in fact, considered to be 
so good on all the slow-speed tests that no useful 
comparison appeared to be feasible. One interesting 
feature which does emerge, however, from a com- 
parison of the low- and high-speed tests is confirmation 
of the belief that the transverse wheel oscillation is a 
function of distance rather than of time. It will be 
seen from Tables X and XII, especially in the cases 
of series 4 and 5, referring to new coned tyres, that the 
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wavelengths are 
periods differ for the 


ibly constant, but the time 
wheel oscillations at different 





There are several other features emerging from the 
summaries of wheel motion, which, though not directly 
concerned with a comparison of profiles, may with 
interest be recorded here. Thus, taking mean riding 
factors from each of the Tables IX, X and XI, it is 
seen that the wheels in the middle part of a train ride 
more steadily than those at the ends, the mean riding 
factor for the motor car being 106, that for the trailer 
compo. 117, and that for the driving trailer 107. An 
analysis of all the high-speed tests shows that, although 
there are several exceptions, the leading axle of a bogie 
has, on the whole, a lower riding factor than the trailing 
axle, the figures being 104 and 115, respectively. 

There is an interesting feature which occurs several 
times in Tables IX, X and XI, and which throws 
some light on the relation between tyre wear and 
riding. In the early stages of wear, the prevailing 
transverse amplitude tends to increase while the wave- 
length of the oscillation changes but little, and this 
eauses a rapid decline in the riding factor. Subse 
quently, as the tread wears more hollow, a profile is 
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TABLE X.—SuUMMARY OF FEATURES OF WHEEL MOTION OF TRAILER CoMPO (ABOUT 60 M.P.H.). 























Up Direction. Down Direction. 
Observations on Leading Wheel of Bogie Observations on Trailing Wheel of Bogie 
on Straight Track. on Straight Track. 
| 
eee - ap 
Ser. Profile. Amplitude, ee 
| In. » n. . 
Wave- | Period Riding Factor | wave. Period, Riding Factor 
| length, | Secs. | * Period x 100 |length,! Secs. Period x 100 
Ft. | Pre- | Maxi- |~ Prev. Amplitude| Ft. Pre- | Maxi- | Prev. Amplitude’ 
| vailing.| mum. vailing.| mum. 
1 Coned 1 in 20; 
27,000 miles .. 20d 0-23 0-6 0-8 38 21d 0-24 0-6 0-7 40 
2 | Cylindrical; new 57 0-66 0-4 0-7 165 59 0-72 0-3 0-3 240 
3 | Cylindrical ; 
21,000 miles . . 63 0-68 0-7 0-8 97 60 0-68 0-7 0-8 97 
3a | Cylindrical ; 
| 52,000 miles .. 27d 0-31 0-5 0-8 62 59h | 0-67] 0-5 0-8 134 
3B | Cylindrical ; 
105,000 miles 33A 0-37 0-3 0-5 123 60h 0-70 0-6 0-7 117 
4 Coned 1 in 20; 
new .. os 60 0-67 0-9 1-2 74 60 0-67 0-8 1-1 84 
5 Coned 1 in 100; 
new .. ve 67h 0-76 0-3 0-6 253 118A 1-33 0-7 0-9 190 
6 Coned 1 in 100; 
| 28,000 miles . . 70 0-71 0-6 1-0 118 61 0-68 1-0 1-2 68 
| Coned 1 in 100; 
| 36,000 miles .. 59 0-64 0-5 1-0 128 64 0-72 0-7 0-9 103 
8 Coned 1 in 100 ; } 
52,000 miles . 350 0-38 0-5 1-2 76 50h 0-68 0-5 1-0 136 



































d denotes fundamental of doub! 


le this wavelength discernible in record. 


A denotes harmonic of half this wavelength discernible in record. 


v denotes wavelength variable 


or irregular. 


TABLE XI.—SumMMARY OF FEATURES OF WHEEL MoTION or Drivinc TRAILER (aBOUT 60 M.P.H.). 





















































| Up Direction. Down Direction. 
| Observations on Leading Wheel of Bogie Observations on Trailing Wheel of Bogie 
| on Straight Track. on Straight Track. 
| 
ser Profile. | Amplitude, | Amplitude, 
| In. Riding Factor _ In. Riding Factor 
abn —— eee Period x 100 4 en . Period x 100 
| Ft. | Pre- | Maxi- | Prev. Amplitude; Ft. Pre- | Maxi- | Prev. Amplitude’ 
vailing.| mum. vailing.| mum. 
| l 
1 Coned 1 in 20; | | | 
| 20,000 miles . . 32d} 0-36] 1-0 | 1-4 36 | 29-5d) 0-34 | 0-8 1-0 42 
2 | Cylindrical; new! 127h 1:45 | 0-5 0-8 290 1100 | 1-37 | 0-5 0-8 274 
3 | Cylindrical ; | | 
21,000 miles . . 62d 0-67 | 1-2 1-3 56 107¢ 1-21 1-4 1-4 86 
34 | Cylindrical ; | | } 
52,000 miles . 62 | 0-68; 1-1 | 1°3 62 | 62 0-71 0-9 1-2 79 
3B | Cylindrical ; | 
| 105,000 miles 36 | 0-41} 0-6 | 1-1 68 } 63h | 0-75 | 0-7 1-3 107 
4 | Coned 1 in 20; | | | | | 
|} new .. ee 69 0-77 | L-1 | 1-4 70 66 0-74 0-7 0-9 106 
5 | Coned 1 in 100; | | 
|} new .. - 116A 1-29 0-8 | O-8 161 119h 1-29 0-6 0-8 215 
6 | Coned 1 in 100; | | | 
| 28,000 miles..| 76 | 0-81| 0-9 | 1-0 90 63 | o-71| 0-8 | 1-0 | 89 
7 | Coned 1 in 100; | 
36,000 miles . 66 0-73] 1-0 | 1-2 73 61 0-71 | 0-8 1-1 | 89 
8 | coned 1 in 100: 
| 52,000 miles . .| 54 0-61 0-8 | 11 76 57 0-66 0-8 0-9 8&3 
9 | Coned 1 in 100 ; | | 
| 121,000 miles 3id | 0-32] 0-8 1-2 40 55 0-61 | 0-9 1-1 68 
| | | 
d denotes fundamental of double this wavelength discernible in record. 
h denotes harmonic of half this wavelength discernible in record. 
v denotes wavelength variable or irregular. 
TABLE XII.—SumMary or FEATURES OF WHEEL MOTION OF TRAILER Compo (ABOUT 40 M.P.H.). 
Up Direction. 
| Observations on Leading Wheel of Bogie on Straight Track. 
| + 
Series. Profile. Amplitude, In. Riding Factor 
woes | Ee Period 100 
Prevailing. Maximum. Prev. Amplitude. 
1 Coned 1 in 20 ; 27,000 miles . . 17d 0-28 0-3 0:5 93 
2 Cylindrical ; new “f es 59 0-98 0-4 0-7 245 
3 Cylindrical ; 21,000 miles 72 } 1-17 0-7 1-2 167 
3B Cylindrical ; 105,000 miles 64 1-08 0-4 0-5 270 
4 Coned 1 in 20; new re 60 1-02 0-9 1-2 113 
5 Coned 1 in 100; new ab 75 1-32 0-5 1-0 264 
6 Coned 1 fm 100 ; 28,000 miles. . 64 0-98 0-6 1-2 163 




















| 


d denotes fundamental of double 


produced which tends to locate the wheel on the rail, 
and this leads to a reduction in the prevailing ampli- 
tude accompanied by a reduction in the wavelength of 
the oscillation. Thus, during the later stages of wear, 
the riding factor does not deteriorate nearly so end 
as at first, and, in some cases, even improves slightly. 

In comparing the wearing qualities of various tyre 
profiles it is important in the first instance to recognise, 
and take account of, the differing conditions of tyre-rail 
contact which result from testing different tyre profiles 
on the same rails. In the case of the 1 in 20 coned 
tyre, the tread has the same angle of cant as the rail, 
and the region of tread contact is, therefore, about 
midway across the rail head and at a corresponding 


this wavelength discernible in record. 
position on the tyre; whereas, in the case of a tyre 


with reduced coning, the angle of the tread does not 
match the cant of the rail and the region of tyre-rail 
contact moves towards the outside of the rail, and, 


correspondingly towards the snip side of the tyre, as 
shown in Fig. 9, on the opposite page. 

A result of this feature is that, for the first few 
thousand miles, that part of a cylindrical or a 1 in 100 
coned tread near the flange seldom makes contact 
with the rail; and tread wear, apart from that due to 
the brake blocks, is confined to the snip side of the 
tread, and leads to slight coning of the tyre, as shown 
in Figs. 10 and 11. Another feature is the effect of 


ightly coned tyre. In the case of a tyre with a coni 
oe than 1 in 20, the call lp hablo 0’ bene on the 
throat radius at the bottom of the wheel flange, and 
wear tends to occur higher up the flange than would 
be the case if the rail had a reduced cant to match 
the coning. Of these two featurés, the latter is 
far the more important from the point of view of 
wear, for a shifting of the region of flange contact 
away from the tread increases the speed of rubbing 
between the flange and the rail, and so increases the 
rate of flange wear above that which would occur if 
the cylindrical tyre were tested on a rail without cant. 


TABLE, XIII.—Average Riding Factor for each Profile. 














Profile. | Condition. | Test Series. | Riding Factor. 
Coned 1in20 .. New 4 80 
33,000 miles 1 45 
(average) 

Cylindrical New 2 237 
21,000 miles 3 91 
52,000 miles 3A 83 

105,000 miles 3B 104° 
Coned 1 in 100 New 5 191 
28,000 miles 6 85 
36,000 miles 7 94 
52,000 miles 8 96 

121,000 miles a 54t 














* Excludes motor car. +t Driving trailer only. 


TaBLE XIV.—Estimated Wear on Comparative Tyres 
Coned 1 in 20 (April, 1937). 











- : Left-hand Right-hand 
Wheel No. Side. Side. 
Coach No. | rept. | Right-| Tread | Flange | Tread | Flange 
hand hand | Wear, | Wear, | Wear, | Wear, 
Side. Side. | Inches.) Inches.) Inches.| Inches. 
No. 28310, 8 1 0-19 | 0-14] 0-27] 0-26 
after 44,000 7 2 0-16 | 0-13 | 0-12] 0-09 
miles. 
No. 29809, 6 3 0-09 | 0-02] 0-08! 0-09 
after 46,000 5 4 0-08 | 0-07 | 0-06] 0-03 
miles. 
No. 29104, 2 7 0-08 | 0-09 | 0-07 |] 0-06 
after 30,000 1 5 0-07 | 0-07 | 0-07] 0-07 
miles. 























TaBLE XV.—Comparative Tyre Wear Reduced on a 
Proportional Basis to 50,000 Miles. 














Motor Car Non-driving 
Wheels. Wheels. 
Profile. Tread | Flange | Tread | Flange 
Wear, Wear, Wear, Wear, 
Inches. | Inches. | Inches. | Inches. 
Cylindrical 0-10 0-16 0-05 0-11 
Coned 1 in 100 0-14 0-12 0-06 0-09 
Coned 1 in 20 0-21 0-18 0-10 0-09 











Thus, in brief, the conditions of the test, as applied 
to the experimental profiles, have had the effect of 
modifying the distribution, though in all probability 
not the amount, of tread wear, but have tended to 
exaggerate the flange wear to an unknown extent, 
besides affecting its distribution. 

The more important tyre measurements, and the 
results deduced from them, have been summarised in 
Tables {I to VIII and XIV and XV. The flange wear 
in each case is measured from the difference of profiles 
taken before and after wear, but the tread wear is, 
in general, derived from micrometer measurements of 

diameter. An exception to this is in the case of 
able XIV, where, because no records of tyre diageter 
were available, the tread wear has been estimated 
from the difference between the standard and worn 


profiles. 

Perhaps the best approach to a discussion of the 
relative merits of these profiles, from the point of view 
of wear, lies in a consideration of Figs. 10 to 12, which 
have been traced from prints of plasticine moulds, and 
of the comparison summarised in Table XV. This 
table has been computed from the wear of 
Tables II, VII and XIV in order to bring the three 
profiles to a common basis for discussion, and while 
it is recognised that tyre wear, especially flange wear, 
is not strictly proportional to mileage, the proportional 
changes involved are considered small enough to justify 
the procedure. 

One of the most striking features is the compara- 
tively large tread wear of the 1 in 20 coned tyres on 
both the driving and non-driving wheels. This might 
appear anomalous, since, provided the rail is other than 
new, and has a slightly worn top surface, the 1 in 20 
coned tyre has a oe! wider area of contact on the 
canted rail than has either of the other profiles, and 








the rail cant on the flange wear of a cylindrical or 


it has in consequence a much lower contact pressure. 
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Tt is this very feature that accounts for the marked 
tread wear of the coned tyre, for different a of the 
area of contact, being on a cone, are at different radii 
on the wheel and are moving at different speeds. 
Practically the whole of the contact surface of a coned 
tyre is therefore experiencing slidin, ing contact, and the 
wear is appreciably greater than if the motion were 
pure rolling as it can be in the case of a cylindrical 
tyre, even if this has a wide area of contact. This 
same phenomenon has been observed repeatedly in 
laboratory experiments when, with a coned tyre run- 
ning on a sca ale model rail with curved top, the wear 
has been comparatively small while the region of tyre- 
vail contact has been very narrow, but as the rail “has 
become worn and the contact area wider, the rate of 
rail wear, even on the basis of a vertical measurement, 
has become many times increased. An interesting, 
though less important, observation is that, regardless 
of the tyre profile, the tread wear on a driving wheel 
of this train is almost exactly twice that on a corre- 
sponding non-driving wheel. 

More important than any aspect of tread wear is the 
problem of flange wear, for it is fi wear as a rule 
that first reaches a critical limit and so controls the 
effective life of the tyre. It is generally asserted by 
railway engineers with experience of tyre profiles that 
a cylindrical tyre experiences more flange wear than a 
coned tyre, but it will be observed that Table XV does | 
not confirm this to any marked degree. This table, 
however, gives only average values of tyre wear for the 
whole of the test bogies, and the significant facts of 





flange wear must be extracted from the detailed tables 
as follows. 

In the case of the cylindrical profiles, there were 
appreciable differences of wheel diameter between 
the two wheels on an axle, the maximum disparity 
being 0-027 in. between wheels 6 and 3 of the trailer | 
compo. This was in accordance with the prevailing 
shop practice at the time, which allowed differences | 
up to about 4 in., but it was unsatisfactory for | 
cylindrical tyres. In the absence of a differential | 
effect such as is provided by the coning on a tyre, 
the tendency is for the larger of a pair of cylin- 
drical wheels to run ahead of its partner, and for the | 
smaller wheel to drag and run its flange against the 
rail. Asa result of this, it will be noticed in Tables | 


II and III that, excluding the motor car wheels which | 
are subject to certain constraints from the motors, the | 


smaller wheel of a pair has, in every case, suffered the 
greater flange wear. It is this difference of flange wear 


that condemns the cylindrical tyre, for unequal wear | 


implies comparatively rapid wear of one flange, and 


as a chain is as strong as its weakest link, so is a pair of | 


tyres as serviceable as its thinner flange. 

It is impracticable to insist that every pair of carriage 
wheels shall be perfectly matched in regard to tread 
diameter ; but experiments showed that under shop 
conditions, it is quite feasible to work to a limit of 
0-010 in. disparity between wheels of a pair, and that | 
with careful turning the wheels can be matched to 
within about 0-002 in. It was on the basis of this 
0-010 in. disparity that a coning of | in 100 was sug- 
ome and tried. This coning was not entirely success- 
ul in bringing about an equality of flange wear, but 
the reasons lie not so much with the tyre profile as | 
with external influences; and the possible utility of | 
the I in 100 coned tyre is worth further consideration. | 
It has been found elsewhere, notable in some experi- 
ments on the “‘ Coronation Scot,” and it is confirmed | 
in Tables [IV and V, that maximum flange wear on 
1 in 100 coned tyres does not tend to occur necessarily 
on the smaller wheel of a pair, but almost invariably 
occurs on all the wheels on one side or other of a bogie 
or even of a complete coach. This fact suggests that 
a coning of 1 in 100 is sufficient to provide a differential 
effect without excessive sideways displacement of a 
pair of wheels, but that the centring effect of the coning 
is insufficient to overcome a tendency which apparently 
exists to displace a bogie sideways in the track. The 
precise cause of this lateral displacement has not yet 
been investigated, but possible explanations are that 
it results from the maladjustment of the bolster swing 
links, or, more probably, from a slight lack of parallel- 
ism of the axles and, if this is the case, it might be 
possible to arrange for that little extra care in design, 
assembly, and maintenance of the bogie which would 
allow the maximum benefit to be derived from the 
1 in 100 coned tyres. 





INSTITUTE OF INDUSTRIAL ADMINISTRATION.—At the 
request of the Polish Ministry of Education and the 
Association of Polish Economists in the United Kingdom, 
the Institute of Industrial Administration is providing 
a series of lecture courses on management subjects, 
to be given in London for the benefit of students of the 
Polish courses tn industrial administration and business 
management. These courses have been organised by 
the Polish Government for officers and others who are 
hoping for an early return to industrial life in Poland. 





|} at the same pressure and in equal volume, 
| ducts 16 are connected to the exhaust ring at diametric- 





The lectures will commence in March. 
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AERONAUTICS. 

554,380. Turbo-Supercharger Installation. The Bristol 
Aeroplane Company, Limited, of Bristol, F. M. Owner and 
A. W. Barr, of Bristol. (3 Figs.) December 29, 1941. 
—-The supercharger installation is accommodated around 
a part of the engine or its accessories and within a circular 
engine nacelle and is particularly suitable for use with a 
radial engine. The air-cooled internal-combustion engine 
is enclosed within an inner cowling 10 through which 
air for cooling flows. A supercharger is mounted on the 
rear (right-hand) end of the engine. The exhaust from 
the engine is led to an exhaust ring 12 in front of the 
engine and an outer cowling 13, which forms part of the 
engine nacelle, encloses the entire installation. There is 
an annular space between it and the inner cowling and 
this space is open at its front end but closed at its rear 
end by an annular baffle 15. Air entering through the 
centre of the exhaust ring 12 is discharged through out- 
lets at the rear of the cowling 13. The exhaust gases 
are discharged from the exhaust ring 12 through two 
exhaust ducts 16 which pass the exhaust gases to two 
turbines 17. To ensure that the gases reach the turbines 
the exhaust 


ally opposite points and are identical in length, cross- 
section and disposition. The exhaust gases are dis- 
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(584.280) 


charged from the turbines 17 through outlets 18 or 
through waste pipes 19 if the turbines are not being 
driven. Waste gates 20 in the waste pipes are 
closed when the turbines are to be driven. Each 
supercharger unit is suspended from the engine mounting 
il symmetrically about the vertical axial plane of the 
engine and lies in a horizontal plane normal to the vertical 
plane. The intake to each supercharger is connected 
to a respective opening in the baffle 15 so that it draws air 
from the annular space between the cowlings 10 and 13. 
The superchargers deliver compressed air through inter- 
coolers into a junction piece 27 onto which the intake of 
the carburettor is bolted. Cooling air for the inter- 
cooler flows in through the opening 23 and out through 
an outlet 30. Thus with the waste gates 20 closed, the 
turbo-superchargers deliver air to the carburettor and 
the mixture is fed to the engine-driven supercharger, so 
that the-superchargers operate as a two-stage super- 
charger installation. With the waste gates open, the 
turbo-superchargers are idle and the engine-driven 








MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


553,690. Lathe-Spindle Lubrication. Darling and 
Sellers, Limited, of Keighley, and P. Darling, of Keighley. 
(2 Figs.) April 20, 1942.—-The invention is a system of 
force-feed lubrication of lathe spindles. Oil is fed ty 
an oil bore 1 in the bearing housing 2 of the headstock 
whence it is passed through a duct to a port 4 on 
inside of the bearing housing communicating wit! 4 
number of radial bores 5 through the bush 6. The bores 
in the bush each connect with longitudinal grooves 
formed in the bearing liner. For a taper spindle as show) 


SJ 


he 











the inlet bores 5 which feed the longitudinal grooves ar 
at the inner or small diameter end of the bush. At th. 
other end, outlet bores 9 pass through the bush to an 
annular channel 10, whence the oi! is fed back into the 
pump 13. To allow for adjustment of the bush, the ports 
which connect the oil-ways 5 with those of the bearing 
housing 2 are elongated. An annular groove 15 traps 
any oil which may be forced past the ends of the longi 
tudinal grooves and is connected to the outlet channels 1° 
( Accepted June 1, 1943.) 


STEAM ENGINES, BOILERS, ETC. 
554,537. Boilers. The Farrar Boilerworks, Limited, 


| of Newark-on-Trent, and J. E. Palmer, of Newark-on 


Trent. (5 Figs.) December 31, 1941.—The inventio: 


laims at enhancing the efficiency of dry-back or “ Eco 


The “ Economic ” boiler shown has a 
single tubular furnace flue 10, which runs horizontally 
from one end of the boiler shell to the other. At on 
end of the flue are furnace doors 12 and the firegrate 15 ; 
the latter is approximately at the central plane of th« 
tube and extends for approximately half ite internal 
length. At the other end, the flue communicates with a 
brick-lined combustion chamber 14, while from this 
combustion chamber a nest of return smoke tubes 15 
passes through the boiler to a smokebox 16 at the 
fire-grate end. In the region of the hottest part of the 
flue 10, between the fire-grate and the combustion 
chamber, two cross tubes 17a, 17) stretch diametrically 


“ye 


nomic " boilers. 














across the flue at angles of about 45 deg. to the vertical 
They communicate between the-dead water zone at the 
underside of the flue and zones at the upper side in the 
region of the stnoke tubes so that the circulation of the 
water is promoted and the efficieney of the boiler is 

h d. They also serve to baffle the hot gases on 





supercharger operates alone. In this case air is plied 
directly to the carburettor through openings controlled 
by shutters which are spring loaded to close. The turbo- 
superchargers, the intercoolers, the junction piece and the 
connecting ducts are symmetrical about the vertical 
axial plane of the engine in a horse-shoe formation with 
the superchargers at the ends. This horse-shoe formation 
lies within and close to the cowling and surrounds some 
of the engine auxiliaries which are mounted on the rear 
of the engine. The exhaust ducts 16 lie in the plane of 
the cowling 13 so that their outer surfaces are in the 
slip-stream which cools the gases as they pass to the 
turbines. The waste gates 20 are controlled by a common 
boost-control unit which varies their setting through a 
servo-unit so as to maintain constant the supercharge 
pressure of the turbo-superchargers. (Accepted July 1, 
1943.) 





their way to the combustion chamber 14. The cross 
tube 176, which is nearest to the combustion chamber, 
also has a rearward inclination towards the latter and 
this arrangement promotes circulation of water towards 
the rear tube-plate 18. The smoke tubes 15 are reduced 
in externs! and internal diameter in the region of this 
plate so that water flow between the ends of the tubes 
and over the tube-plate is promoted. A man-hole !" 
is cut in the boiler shell opposite the lower end of eac! 
cross tube so as to afford access for inspection and 
cleaning. A fire-brick ring 20 is fitted inside the rear 
end of the furnace five 10 and projects into the com 
bustion chamber. This ring protects the rivet heads and 
leads the gases well into the furnace chamber so that 
they are more evenly distributed over the smoke tubes. 
(Accepted July 8, 1943.) 
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HUMAN SUSCEPTIBILITY 
TO VIBRATION. 


By Dr. F. PostteTHwaitTe, M.Eng. 


Tse laws of auditory response have been the 
subject of many researches, mainly owing to the 
interest of most people in the quality of reproduction 
of radio programmes, and considerable progress 


the body has considerable accommodation to vibra- 
tion ; when sitting with the back free from restraint 
a considerable amplitude of vibration can be sus- 
tained in the two transverse directions before a 
feeling of discomfort is experienced. Whether 
standing or sitting, one can tolerate less vibration 
applied vertically than in any other direction. It 
would appear that the greatest discomfort is felt 
by persons in a recumbent position, subjected to 


horizontal vibrations at right angles to the body, | 





has been made in the understanding and applica- 
tion of the empirical laws obtained. Although, | 
however, many researches have been made also on | 
human susceptibility to vibration, the results are 
scattered and have not been correlated. The pur- | 
pose of this survey (the results of which are published | 
by permission of the Ministry of Aircraft Production) | 
is to collect existing results and to present them in | 
such a fashion that the apparently widely differing | 
conclusions fit into a coherent pattern. It can be 
shown that this pattern of results is very similar 
to the one obtained for human response to sound. 
Many years ago, Dr. F. W. Lanchester suggested 
that some frequencies of vibration caused discomfort 
to certain people because of resonance with organs 
Fig.1. 
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while the least sensitive position is that of a person 
lying on the back and subjected to vertical vibra- 
tions. As the reaction of a number of human beings 
to sound had produced a fairly uniform response, it 
was natural to expect that the reaction to vibration 
could be obtained in a like manner using a number 
of people, and such tests have been made in various 
countries. 

The conditions and reasons for the various tests 
vary considerably, as will be seen. Mallock obtained 


| his results when investigating some complaints of 


unpleasant vibration caused by passing traffic to 
certain houses near Hyde Park. These vibrations, 
when measured, rarely exceeded 0-001 in. in ampli- 
tude, and consisted of frequencies ranging from 


+ + 
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of their bodies. This is undoubtedly true, but the 
writer does not propose to concern himself with 
details of how discomfort is felt, but rather to 
discuss the sensations experienced over a range of 
frequencies extending into the sonic region, and 
covering a wide range of amplitude. It is sufficient 
to state that discomfort can be experienced as the 
result of vibration or movement, in a lift, building, 
ship, motor car, or aeroplane, although the threshold 
of discomfort in each case might cause different 
sensations. In every instance, the human being 
can stand less vibration than the structure which 
is transmitting vibration to him; for example, 
discomfort is felt due to rapid acceleration in a lift 
when the stresses produced in the structure are 
slight; seasickness may result from movements 
which cause little stress in the ship’s hull; one can 
feel discomfort in a motor car or aeroplane from 
vibrations which do no harm to their structures. 
Even in buildings, vibrations produced by passing 
traffic generally cause human distress long before the 
structure is affected. In the same way, most 
materials in vibration will emit sounds distressing 
to the ear by the resulting air vibrations, long 
before their stresses reach dangerous proportions. 
The ear can withstand sounds which would other- 
wise be deafening if a sound protector is placed in 
the ear passage, or if the sound is passed to the ear 
by bone conduction. In a similar way, the manner 
and direction in which vibration is applied to the 
body is of great importance. In certain directions 
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10 cycles to 15 cycles per second. From his results, 
he deduced that it was acceleration which caused the 
discomfort, and that a vibration which gives an 
acceleration of 1 per cent. of gravity is noticeable, 
while 5 per cent. of gravity becomes a nuisance. 

As the ranges of frequencies and amplitudes of 
the above tests were limited to those which occurred 
in situ, Digby created vibrations of which the 
amplitude and frequency could be controlled experi- 
mentally. He adopted, as a standard of comparison 
of annoyance, a vibration having a frequency of 
10 cycles per second, and a range of 0-01 cm. 
displacement. For his limiting range of frequencies, 
it appeared that susceptibility to vibration depends 
on velocity. The next experimenter, Melville, 
examined and reported on vibrations occurring in 
ships’ structures... The frequencies examined were 
low and of considerable amplitude; his unit for 
an annoying vibration was one of 2-in. range at a 
frequency of 100 cycles per minute, and was obtained 
by multiplying the maximum acceleration by the 
frequency of vibration. . 

Reiher and Meister have conducted exhaustive 
series of tests, including the human response to 
sinusoidal and impact vibrations, applied in various 
directions, over a range of frequencies met with in 
traffic and industrial vibrations, i.e., 3 cycles to 
70 cycles per second. In their tests, noise was 
reduced to a minimum, so that it should not affect 
the results of the experiments. The personal 
reactions of many people of different age, physique 





and occupation, were then classified into the follow- 
ing groups:—(0) vibration imperceptible; (1) 
vibration just perceptible; (2) vibration distinctly 
perceptible ; (3) strongly perceptible; (4) uncom- 
fortable; (5) very uncomfortable, These classi- 
fications are very approximate, but similar assess- 
ment of sound when persons were asked to halve 
or double the volume had already given surprising 
agreement, and it was not unexpected when a fair 
agreement was obtained in this case also. One of 
the results obtained by drawing dividing lines 
between the groups on a logarithmic graph is shown 
in Fig. 1, the groups being numbered as above. It 
is believed that such graphs are used in. Court cases 
on the Continent. The threshold curve and the 
next two curves show that, in this region, the 
sensation is a function of the maximum velocity 
of the vibration, while the final curve suggests that 
it is a function of acceleration. 

Another experimenter, W. Zeller*, suggested the 
theory that the sensation produced varied as the 
square of the maximum acceleration divided by the 
frequency, and suggested a unit based on this, which 
he called a “‘ pal.” It was natural for H. M. Jacklin,ft 
in America, to conduct his tests on the discomfort 
produced by motor-car vibration. He did, however, 
conduct tests on an experimental rig, using both 
hard and soft seats, with support given to the back, 
and he applied vibration in any or all of the three 
directions, vertical, transverse, and longitudinal. 
His results are somewhat difficult to interpret, 
but they do show that, to excite the same sensation, 
the acceleration applied must be greater with a soft 
seat than with a hard one, as would be expected. 

An investigation of the discomfort experienced by 
pilots to vertical vibration was made by H.Constantt 
while studying aircraft vibration. His curve, show- 
ing the threshold of discomfort, is given in Fig. 1, 
and was obtained by applying sinusoidal vibrations 
to a hard seat, with the pilot sitting on his regulation 
parachute, An empirical formula, obtained by the 
writer to suit this curve, is: 

Amplitude of vertical vibration to cause dis- 


comfort = 0-003 (a a a) in., N being the applied 


frequency in cycles per minute, divided by 835. 
It is of interest to note that, if N is large, the 
sensation produced is a function of amplitude, while 
extrapolation to low frequencies shows that the 
sensation is one of acceleration. It is apparent 
that the cushioning effect of the parachute for 
vibrations of large amplitude would be negligible, 
and that results calculated for this region should 
compare with experiments not making use of a 
soft seat. 

Some further details, which correspond to zero 
frequency, concern the accelerations of normal and 
express lifts, the former being about 3 ft. per second 
per second and the latter about 10 ft. per second per 
second. Aircraft pilots, under certain conditions, 
are subjected to large accelerations, and the maxi- 
mum they can stand for a short duration is one of 
about five times the gravitational constant. The 
sensation in the normal lift might be classed as 
being on the threshold of discomfort, the sensation 
in an express lift as uncomfortable, while the pilot 
experiences definite physical distress. On the basis 
of these facts, the sensation experienced during a 
free fall would lie between the sensations produced 
by express lift and by a high-speed banked turn in 
an aircraft. 

It has been shown that there are many widely 
divergent theories regarding the phenomena re- 
sponsible for exciting the sensation of discomfort, 
which may be displacement, velocity, acceleration, 
the acceleration multiplied by the frequency, or 
the square of the acceleration divided by the fre- 
quency of the vibration, according to the theory 
chosen. An attempt will now be made to view these 
| claims in their proper perspective, since it is apparent 
| that they cannot all be right or wrong. 

No simple law has yet been devised to explain 
the response of the ear to sound vibrations, and the 
results obtained require the aid of graphical repre- 
sentation in order to present them in an under- 








* Z.V.d.t1., vol. 17, No. 13, March, 1933. 
t S.A.#.J1., pages 401 to 407, October, 1936, 
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standable manner, as shown in Fig. 2, on this page. 
These curves are of American origin, and curves of a 

detiattagn: Van tak tole Of Gb enetehann cons HUMAN SUSCEPTIBILITY TO VIBRATION. 
originally produced by Kingsbury. The decibel 
seale is a convenient one used for measuring the 
intensity of sound waves according to the following 
definition :— 


Decibels = 10 log. 


intensity of sound 
threshold intensity 








The “phon” is the name given to the level of | 
sensation produced in the listener’s ears. The phon 
and decibel scales coincide at a frequency of 1,000 | 
cycles per second, but there is no simple relation- | 
ship between decibels and phons for any other 
frequency. 

Since human response to vibration is similar in 
many ways to human response to sound, it is 
reasonable to assume that the family of curves for | 
response to vibration would be of a complex cha- | 
racter, similar to the curves shown in Fig. 2 for | 
response to sound. Lines a, 6, c and d, representing 
respectively displacement, velocity, acceleration, and | 
rate of change of acceleration, have been added to 
the diagram by the writer to show that zones can 
be selected from the family of curves, indicating | 
that in a particular zone the human response to 
sound depends on displacement of the air particles, 
or on any selected characteristic of the air particles. | 

From a study of the family of curves for sound, 
it would seem likely that the various experimenters | 
in vibration had not covered a wide enough field | 
in amplitude and frequency; thus the results| 
obtained and the conclusions reached might be | 
true for their limited zone, but quite inaccurate 
when applied to the whole field of vibration. Accord- 
ingly, the experimental results were collected and | 
plotted on a graph covering the whole of the sub- 
sonic region and extending well into the sonic 
region. 

As was suspected, a family of curves can be 
drawn throtgh most of the collected experimental 
points, as shown in Fig. 3. As the direction in 
which the vibration is applied is of importance, 
some of the points do not lie exactly on the curves, 
but the agreement is better than would be expected. 
The most comprehensive results are those by Reiher. 
and Meister, and these, indicated by the dotted lines 
marked ““R. & M.,”" form the skeletons for the 
final curves. If, however, their threshold curve is 
extrapolated to very low frequencies, an absurdity 
is obtained which suggests that the body will 
respond to very small movements. A more rational 
suggestion is that given by the curves, which in- 
dicate that for very low frequencies the response 
depends entirely on acceleration, with a threshold 
intensity of 0-01 ft. per second per second. It 
would appear that, at the low-frequency end of 
their tests, they underrate the sensation, while | 
Jacklin would appear to overrate it. 

Zeller is in good agreement at the high-frequency | 
end, but appears to overrate the sensation at the | 
low-frequency end; at low frequencies, his curve | 10” 
tends to become one of constant acceleration. It is Eeco.s) 6sn ~aneliiomer 
also interesting to note that, if Constant’s curve is | Frequency... Cycles per Sec. 
extrapolated back to zero frequency. by means of | 
the empirical equation, as shown by the chain- | that described as “ annoying” by Melville and that | of curves, vibration and sound, is to plot them on a 
dotted line, it becomes one of constant accelera-| by the arrows bb as ‘“‘ uncomfortable (hard seat),” | logarithmic base of frequency, with the ordinate 
tion, equivalent to that of a normal lift; thus| by Jacklin. The points c and d indicate conditions | comprising a logarithmic scale of acceleration. 
the curve for the threshold of discomfort in an| described by Mallock as “noticeable” and “‘un-| (d) Although both series of curves converge, the 


aircraft, due to vibration, runs in to a level at zero | pleasant,’’ respectively. jend of the spectrum for vibration overlaps the 


frequency which represents the disturbing sensation| A number of interesting points arise in the com- | beginning of the spectrum for sound. 
of a normal lift. There is no name given to the | parison of the two families of curves. (e) For frequencies in the region of 25 cycles to 
curves of constant vibration sensation, and the| (a) It would appear that human susceptibility to | 85 cycles per second, it appears that sound should 
writer suggests that they should be called “ trems,” | vibration can be shown most conveniently by a| be heard before the vibration becomes perceptible, 
as a parallel to the name “ phons” given to the | family of curves, in the same way as the results for | while, for higher accelerations, both appear to 
equivalent sound sensation. auditory response. | become troublesome together. Some confusion 
An interesting comparison can be made if the| (6) The conflicting conclusions arrived at by the | might exist in this zone, due to sound being heard 
“* phon ” curves of Fig. 2 are plotted alongside the | various experimenters are shown to be fairly true| by those acting as observers from their relative 
“trem ”’ curves, as in Fig. 3. It has been stated | for limiting zones of the vibration field, but in general movement to the stationary air. Reiher and 
already that the greatest discomfort is felt by per-| their results represent the slopes of the compre- | Meister did reduce the noise of their apparatus to 4 
sons in a recumbent position, subjected to hori-| hensive curves rather than the curves themselves. | minimum to avoid extraneous sound, but there is 
zontal vibrations at right angles to their bodies. | It has been necessary to reject portions of experi- | no evidence that they plugged their observers’ ears. 
The sound waves impinging on their eardrums | mental curves in drawing Fig. 3, and to use some | (f) The minimum threshold acceleration for 
arrive in the same direction; thus, if the air is | imagination in completing the family of curves where | response to vibration is of the same order as that 
vibrating at a sonic frequency relative to the ear- experimental results were lacking. No great accu- | for the minimum threshold for sound. 
drum, or if the whole body is vibrating relative to | racy is therefore claimed for the whole family of | (g) Throughout the scale, the trem level of human 
the air, a sound should be heard. On Fig. 3, the| curves, but it is contended that a more logical | sensation is similar to the sensation produced for 


maximum acceleration of the relative movement is | result is presented than hitherto. the same value in phons, a sensation of over 80 


plotted. The zone indicated by the arrows aa is! (c) A convenient method of showing both series'trems being extremely uncomfortable, while 90 


) 
$ 
bo 


= 
_ 
. 


ro} 


seen 
ity 


| 

| i 
m_omnnenes 
| 


~ 


} 
— > $$ > 44 444 
i] 


3 


. 


— 


. Ft. per sec .per sec. 


Acceleration .. 
S, 


3, 











JAN. 28, 1944. 
phons is uncomfortable and 100 phons is almost | 
intolerable. 

(h) Both families of curves apply only for sinu- 
soidal oscillations, and not for complex ones. For 
a complex sound, the harmonic components are added 
to the lowest intensity sound as decibel increments ; 
thus, for two sounds of the same intensity, the 
resultant is three decibels above the decibel level for 
one. It would appear reasonable for such a method 
to apply to complex vibrations as well as it does for 
complex sounds. 





LITERATURE. 


Training Operatives jor Machine Shops. Prepared by 
THE NATIONAL INSTITUTE OF INDUSTRIAL PSYCHOLOGY. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
2s. net.) 

One of the first lessons that is learned by the embryo 

enyineer is that the value of a text-book is seldom 

to be judged by the number of pages that it contains 
or even, it may be, by the title bestowed upon it. 

The fundamental truth of this observation is well 

illustrated by this pamphlet—it is hardly more— 

prepared by the National Institute of Industrial 

Psychology for the advice and guidance of those 

who are faced with the task of instructing quickly, 

but efficiently, the large numbers of completely 
uninformed recruits that war-time needs have intro- 
duced into productive industry. In normal circum- 
stances, comparatively few newcomers to manufac- 
turing trades are wholly ignorant of the means by | 
which those trades are carried on—the tools used, | 
the character of the workpeople among whom they | 
will find themselves, and all the numerous inci- | 
dental features that make up the “ atmosphere ” of 
their future environment—because the majority | 
come from the same strata of society as those indi- | 
viduals already engaged in the particular branch of | 
production concerned ; but the personnel that war | 
exigencies have drafted into industry are much more | 
varied in age, outlook, capabilities and “ back- | 
ground,” and the demands that are imposed on | 
their instructors are correspondingly increased. 

The reader, whether an instructor or not, who is | 

tempted to decry the study of industrial psychology 
would. do well to peruse this little book. It is full 
of sage advice, the soundness of which often seems 
so self-evident on examination as to induce at first 
a feeling that the compilers have been guilty of 
labouring the obvious; but no engineer, at all 
events, who follows its parenthetical recommenda- 
tion to “remember the haphazard way in which 
you probably received your own introduction to 
factory life’? can fail to recognise how different that 
introduction might have been if more of his own 
instructors had modelled their behaviour upon its | 
precepts, or to note how many of the same precepts 
were anticipated by those of his mentors whose 
lessons and personalities are most gratefully remem- 
bered in later years. It may be remarked, inci- 
dentally, that a majority of the maxims here | 
collected are by no means restricted to factory | 
applications: sections II and III, in particular,! 
dealing respectively with “‘ The Systematic Approach | 
to Training ’ and “‘ Hints on Teaching,” are of much 
wider utility. Section IV (“ What to Teach ”’) and 
Section V (“* Safety °’) relate more closely to machine- 
shop practice, and the appendix, a “specimen 
manual for capstan operating,” is intended, of 
course, as an instance of how the generalities of 
earlier sections appear in their application to a 
typical set of circumstances. Some little acquaint- 
ance with the psychology of book-tasters suggests 
that Section VI, the ‘Concluding Note,” might 
have been better incorporated in the introduction, 
with only slight textual amendment. 











Tue Late Mr. G. HEeNsHILWwoop.—We note with 
regret the death of Mr. George Henshilwood, which 
occurred at his home in Cambuslang, Glasgow, on Janu- 
ary 2. Mr. Henshilwood, who was 76 years of age, was 
a former engineer and manager of the Glasgow Corpora- 
tion Water Department. Mr. Henshilwood was ap- 
pointed chief assistant engineer in the Department when 
Mr. W. M. Gale retired and succeeded Mr. W. Sutherland 
as engineer and manager in 1926; he retired under the 


age limit in 1934. Mr. Henshilwood was elected a 





member of the Institution of Water Engineers in 1925 
a former President of the Scottish Section. 


and was 





| who was born in 1832, entered Portsmouth Dock- | gested the use of Buckingham House—.e., Bucking: 
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yard as an engineer boy in 1847, and died in 1930 
at the age of 97. 

The introduction of the special button was, of 
course, but a minor event in the progress of naval 
engineers. The earliest of them served in such 
small craft as the Lightning, Meteor and Echo. On 
December 4, 1827, the first commissions for the 
command of such vessels were signed by H.R.H. 
the Duke of Clarence, the three officers being 
Lieutenants Evans, Bullock and Hay. Then, and 
for ten years afterwards, there were few regulations 
about engineers, who were more or less free to come 
and go as they chose, and were regarded by many 
as a necessary evil. A glimpse into their early 
history is gained from a perusal of the note books 
of the excellent Simon Goodrich (1773-1847), of 
Portsmouth, a man of many parts and a trusted 
servant of the old Navy Board, which was abolished 
in 1832. In his diary are to be found such entries 
as these :— 

“7.5.1827. Send on the report for the removal 
of Chapender from the Lightning. 

“* 7.6.1827. Recommend Jenman for lst engineer 
of the Lightning. 

“* 10.10.1828. Ambrose Kersey, George Oliver, 
apprentices to engineer on board the African. 
Signed their indentures on 10 Oct., 1828. 

“* 12.3.1829. John Johnson, Ist engineer of the 
, , f »- | Lightning complains of the boy apprentices being 
siderable period they were recognisable from their | ordered about other duties belonging to the sailors. 
brother officers by the buttons they wore. Com-|_ , The boys are taken even if the engineer 
missioned naval officers had buttons bearing an | says he cannot spare them without his being con- 
| sulted. Have the officers commanding anything to 
do with the engineers and apprentices except in as 
for work as relates to the engines ? ” 

Goodrich retired in 1831, but his own apprentices 
|in Portsmouth Dockyard had included three boys, 
Thomas Brown, John Dinnen and Thomas Baker, 
whose long and successful careers entitle them to be 
| regarded as the “ Fathers” of naval engineering. 
| Brown, by his long period of lecturing at the Royal 
| Naval College, Portsmouth, was the forerunner of 
| the professors of marine engineering at Greenwich. 

Dinnen was the first naval engineer to use his pen 
for the benefit of his brother officers and the first 
naval engineer officer to be employed at the 
| Admiralty ; while Baker did good work in various 
anchor and cable and a crown within laurel wreaths; | posts and was the second naval engineer to be 
warrant officers—gunners, boatswains and carpen- awarded the C.B. Another boy known to Goodrich, 
ters—had plain gilt buttons, bearing only, an | Thomas Lloyd (1803-75), was destined to hold 
anchor and cable, and it may be presumed that | higher office than either Brown, Dinnen or Baker. 
these plain gilt buttons were the first worn by | From 1819 to 1826, Lloyd was a student at the first 
engineers after the issue of the Order in Council of | School of Naval Architecture and for the first few 
July 19, 1837, which gave them warrant rank. By | years of his active career was employed in the 
an Admiralty Order of December 21, 1841, however, | design of ships. In 1831, when Goodrich retired, 
it was laid down that, while First-Class Engineers | he was directed by the Admiralty to make a special 
were to wear the same uniform as the gunners, | Study of the steam engine, and after two years 
boatswains and carpenters, they were to have | Spent in superintending the wood-mills and the 
buttons embossed with a steam engine and crown, | famous block-making machinery at Portsmouth, he 
and that, in addition to the eight buttons on the | Was gazetted Inspector of Steam Machinery at 
front of the coat, they were to have a larger button | Woolwich. Fourteen years later, he was transferred 
of the same kind upon the collar. These buttons | to the Admiralty and became the first Engineer-in- 
were introduced, no doubt, so that the engineers, Chief. Two other appointments in that period 
with their special qualifications and responsibilities, | were those of Peter Ewart (1767-1842) as Chief 
should be easily recognisable from those officers | Engineer at Woolwich and of Captain Sir Edward 
concerned with the routine duty of the upper deck. | Parry (1790-1855), the famous Arctic explorer and 

In 1841, practically all steam vessels in the Navy hydrographer , to the Admiralty as Comptroller of 
had paddle wheels driven by side-lever engines, | the Steam Machinery. Ewart was already too old 
and it was this type of engine which was shown on | © influence the progress of engineering, while Parry, 
the button; but the side-lever engine was already | excellent man as he was, was but an administrator. 
faced by rivals and when the Russian War of | Naval engineering owed far more to Lloyd than to 
1854-56 led to a great extension of the use of steam | either Parry or Ewart. 
and of screw propulsion, the side-lever type became| It was Parry’s appointment to Whitehall in 1837 
out of date, so, in 1856, the engineers’ button dis-| that’ paved the way for the organisation of the 
appeared from uniforms. Moreover, in 1847, Chief | engineering branch by the Order of July of that 
Engineers had gained commissioned rank, their | year and, from that time, innovation followed inno- 
names were inserted in the Navy Lists, they messed | vation. The entry, training and status of engineers 
in the wardroom, and the whole branch had made naturally were to the fore and, from 1837 onwards, 
rapid strides in its upward progress. Common | there are records of the service of all engineers. 
enough as they were at one time, the special buttons | These matters had occupied the thoughts of many 
are now very scarce. The only sample I have seen | writers on naval subjects and, as early as 1831, 


THE ENGINEERS’ BUTTON. 


By Enernger-Captain Epcar C. Smita, 
O.B.E., R.N. 


At the end of the war of 1914-18, the total number 
of engineer officers in the Royal Navy was about 
2,500, with a somewhat smaller number in the 
Royal Naval Reserve. What the corresponding 
numbers are now I do not know, but all these 
officers, whatever their rank and however much 
gold braid they have on their sleeves, without 
exception wear the distinctive purple stripe or 
stripes, } in. wide, which have now been in use for 
80 years. The purple stripe was introduced in 
1863 and, at about the same time, paymasters were 
given their white, and surgeons their red, stripes. 
At that time, too, the old navigating officers— 
masters and assistant masters—wore a light blue 
stripe, but when the navigating branch was absorbed 
into the executive branch, this stripe was discon- 
tinued, only, however, to be given to naval instruc- 
tors in 1879. The executive curl” on the cuffs was 
introduced in 1860 for executive officers. In 1915, 
it was given to engineer officers also, and in 1918 to 
all classes. 

Though the purple stripe has been the distin- 
guishing mark for engineers since 1863, for a con- 
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| 


is a waistcoat button given to me by the late | Lieutenant Robert Wall had published his “‘ Sugges- 
Captain A. Rowand, R.I.M., who was an authority | tions for the Establishment of a Naval University 
on naval uniforms. It is illustrated in Fig. 1,| with Some Observations on the Formation of a 
which is a reproduction of a photograph enlarged to | Corps of Naval Engineers.” The establishment of 
three times full size. The only officer I ever talked | such a Corps, he said, “ would be a measure fraught 
with who had worn the button was the late Chief | with the greatest utility in a service so extended as 
Inspector of Machinery Afloat, Harry Williams, \the British Navy.” For his university, Wall sug- 
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ham Palace, then the property of William IV, but | 

unoccupied. Another writer, Lieutenant Robert | ‘fa! 7 ? T 
yang “<r in 1834 that, for the education of | ENGINEERING BUILDINGS, W OOLW ICH DOCKY ARD. 
engineer officers, ‘Government need be at no ex- 
pense (unless indeed a Lecturer be added to the | 
Portsmouth establishment) as young gentlemen will 
gindly avail themselves of such an opening to estab- 
lish themselves in a profession, and will study for 
that very purpose at their own cost.” Marine 
engines, Otway thought mighty expensive things, 
which should be in the charge of properly trained 
officers. 

Though these and other writings undoubtedly 
influenced the progress of the engineer, the home of 
engineering training was Woolwich Dockyard, the 
first yard to have a steam factory. The Order in 
Council of 1837 had established three classes of 
engineers and had arranged for the entry and train- 
ing of engineer boys. Later on, instruction money 
was paid to engineers, and there were to be as many 
boys as engineers in a steam vessel. Soon after the 
establishment of the factory at Woolwich a new 
chapter was opened ; in 1843, the barque Sulphur 
was allocated for the accommodation of the boys. 
The depot ship at Woolwich was then the vacht 
William and Mary, and to her were appointed both 
executive and engineer officers for instructional 
duties. One of these engineers was William Shaw, 
a Glasgow -trained man who had earned golden 
opinions while engineer of the Tartarus, and who 
had been awarded the Engineers’ Medal, founded 
in 1842. Shaw retired from the service towards the 
end of 1843, leaving one of his students, Richard ‘ie. 2. (H1eF ENGINEER’s House tn CENTRE 
Sampson, to carry on his good work. The record - 
of Sampson ran: “a young man of high merit, has 
been found most useful as one of the teachers of the 
Engineer Boys’ School.”’ In 1843, Robert Rough- 
ton’s name was placed on the books of the William 
and Mary, and so successful did he prove as an 
instructor that, though he had so far spent no time 
at sea, he was recommended for promotion by Lloyd 
and Commander Smith. Roughton continued to 
teach for ten years and in 1852 was granted an extra 
allowance of 501. a year. He retired in 1870 and 
died in 1885, having been informed, in 1880, that the 
Admiralty had no objection to his publication of the 
results of experiments he had made at Woolwich in 
1847 on the discharge of steam from orifices of | 
various sizes. 

The outstanding position of Woolwich Dockyard 
a8 an engineering centre a century ago was due to 
several things. It was easily accessible from White- 
hall and Somerset House ; the Thames then had 
great shipbuilding and marine engineering industries; 
and communication with the Clyde was slow and 
difficult. Woolwich yard was noted for its ships 
and, in the era of the Engineers’ Button, launched 
many fine paddle and screw vessels. The marine 
engineers on the Thames at this time included Fro. 3. Srmam Facroay 
Joshua Field, Joseph Maudslay, John Penn, Joseph : 
Miller, and John and George Rennie. All of these | 
were associated with the Institution of Civil En- 
gineers and this, no doubt, explains why, in 1839, | 
Sir Edward Parry was made an honorary member | 
of that Institution “amongst whose members he 
had rendered himself extremely popular, by the | 
kindness of his manner, and his accessibility while | 
holding the position of Director of Steam Machinery, | 
the duties of which he performed with singular 
uprightness and skill.” 

By 1843, there were probably about a -reepeg 
steam vessels in the Navy, and they were found on 
every station abroad. They had proved their 
value in several operations and there was no longer 
any question as to the tactical superiority possessed 
by such craft. For the constructors of marine 
engines, the period was one of experiment and 
expansion. At that time, on the Thames, John 
Seaward was busy at Millwall, building his direct- 
acting engines, of the “Gorgon” type, so called 
after H.M.S. Gorgon, which Seaward had engined ; 
John Penn, at Greenwich, was beginning the con- 
struction of his beautiful oscillating engines; at | 
Limehouse, Joseph Miller was making horizontal 
direct-acting screw engines after the designs of | 
John Ericsson; and Maudslays were fitting their 
first double-cylinder engines, known as_ the 
“Siamese” type. The name resulted from the : 
popular interest shown in the Siamese twins, Chang Fic. 4. Enoarneers’ Orrices. 
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and Eng (1811-74), who were joined together by 
a band, described by a surgeon as “ formed superiorly 
by the xiphoid appendix and by some of the 
cartileges of the ribs, and presents inferiorly the 
cicatrix of the umbilicus: the cavities of the two 
chests do not communicate, but the abdominal 
cavities do. 1 

Boiler practice at this time was very simple, and 
many engineers looked with disfavour on steam 
pressures of even 15 tb. or 201b. On the other hand, 
there were experiments with surface condensation, 
largely through the inventions of Samuel Hall, and 
experiments with the screw propeller, of which 
F. P. Smith was the great advocate. The Dwarf, 
the Fairy and the Rattler were often seen at Wool- 
wich, and it was from there that the latter set off 
again and again on that long series of trials, 
beginning in 1843, which led to a revolution in the 
propulsion of warships. 

The engineering staff at Woolwich Dockyard in 
1843 consisted of Thomas Lloyd as Chief Engineer 
and Inspector of Machinery, Andrew Murray as 
Assistant, and John Kingston and John Dinnen as 
Foremen. Their respective salaries were 6501., 
4001., 2251. and 2251. The office in which they 
foregathered, the steam factory they directed, and 
the Dockyard Terrace, or “Harmony Row,” where 
Lloyd lived are shown by the photographs repro- 
duced in Figs. 2,3 and 4, opposite. Murray had come 
to the yard when Fairbairn closed down his iron 
ship-building yard at Millwall, where over 100,0001. 
had been lost. From Woolwich, Murray was sent in 


1846 to Portsmouth to get the new steam factory | 


into operation, and, during the next 20 years, did 
work second only to that of Lloyd. 
course, was Goodrich’s old apprentice ; Kingston was 
a mechanic from Portsmouth, who, by his invention 
of the “ Kingston’ valve, caused his name to be 
found in all text-books on marine engineering. 
Between 1847, when Lloyd was transferred to the 
Admiralty, and 1869, when Woolwich Dockyard 
was closed, there were three Chief Engineers— 
Charles Atherton, Edward Humphrys, and John 
Trickett. Atherton served there from 1847 to 1849, 
and again from 1851 to 1862. The only Cambridge 
Wrangler to belong to the Engineering Branch of the 
Admiralty, Atherton, was a versatile and prolific 
writer, and he probably made a record in engineering 
literature when, in a paper “ On Steamship Capa- 
bility,” he compiled a sentence of over 380 words, 
containing 34 commas, four semi-colons, and two 
colons! A sentence of this length, it may be noted, 
would occupy half a column in this type. Hibs first 
successor, Edward Humphrys, left Woolwich ih 1851 
to found the well-known firm of Humphrys and 
Tennant, of Deptford ; while John Trickett, an ex- 
apprentice of the Butterley Works, did excellent 
work at Devonport, tradition having it that his 
favourite author was John Bourne. 

Lloyd, Murray, Atherton, Humphrys and Trickett 
were civilians, but there were many naval engineers, 
wearers of the special button, who were familiar with 
Woolwich and who rose to distinction. Thomas 
Baker, to whom reference has been made, was one 
of these. He began his career afloat in 1831 as 
second engineer of the Comet, then the Navy Board 
yacht. He then served successively in the Hermes, 
Flamer, Salamander, and Devastation, being referred 
to by one of his captains as “everything I could 
wish.” In 1843, he was chosen as “ chief’ of Queen 
Victoria’s new yacht, the Victoria and Albert. 
In the Crimean War, he was sent to the Black 
Sea and, at Kazatch Creek, established large work- 
shops which proved of great use to both Navy and 
Army. Many of his tools he obtained himself from 
Kerch. Soon after his return home in 1856, he was 
appointed Chief Engineer of Chatham Dockyard, 
being the first naval engineer to receive such an 
appointment in a home yard. He was at Chatham 
till 1869, being granted his C.B. on retirement. His 
fellow engineer Inspector of Machinery Afloat, 
George Gregory Bardin, had been made a C.B. 
in 1868. Lloyd and Murray received similar 
honours about the same time. These were the first 
decorations awarded by Queen Victoria for naval 


| credited by many writers with t 
Dinnen, of | 


THE BLACK COUNTRY IRON 
TRADE.* 


By W. K. V. Gate. 


AFTER the steam engine had made industry indepen- 
dent of water power, and the use of mineral fuel had 
become common, the iron-producing undertakings of 
South Staffordshire and North Worcestershire were con- 
centrated into a fairly small area which became known, 
from its countless smoking chimneys and furnaces, as 
the “ Black Country.” One traveller, writing in 1860, 
recorded that, from outside Oldbury station, he could 
count ““seventy-nine furnace and factory chimneys, 
without turning round, all of which pour forth their 
cloudy contributions.” Even after this concentration, 
a few works lingered on, often using very primitive 
machinery, outside the district under review, and it 
is for this reason that the Black Country is hard to 
define. We are concerned here with the district 
enclosed by a line drawn in a westerly direction from 
the Birmingham-Halesowen road at Quinton, round 
Halesowen, Stourbridge, Wolverhampton, Bloxwich, 
and Walsall, and returning to the Birmingham-Walsall 
road at Hamstead. Birmingham itself is not a part of 
the Black Country; the one merges into the other 
without any clear dividing line. This district was, in 
its day, the greatest iron-producing area in the British 
Isles. 

There is little doubt that both iron and coal were 
raised in South Staffordshire at a remote period, but 
the early history of the smelting and working of iron 
is obscure. The industry was definitely established by 
the Sixteenth Century, though on a very small scale. 
Charcoal was, of course, the universal fuel, and those 
who commanded large woodlands were able to make 
considerable fortunes; for example, the descendants 
of Richard Foley, of Stourbridge (who is incorrectly 
introduction of the 
slitting mill to this country) acquired property which 





| eventually changed hands for 900,0001. The demand 


for charcoal became greater than the supply of timber, 
and, in the Seventeenth Century, the industry was 
badly in need of the revolutionary discovery of mineral- 
fuel smelting ; but it had to wait for many years before 
the efforts of Abraham Darby and others enabled it to 
use the abundant supplies of coal which lay just under 
the surface of the ground all over the district. 

In 1750, the processes and equipment were primitive. 
The only sources of power were man, horse, wind, and 
water ; the first two, limited in application and costly, 
and the last two uncertain in operation. Wind, blow- 
ing only at intervals, was quite unsuitable for the smelt- 
ing of iron, which is a continuous process. Newcomen’s 
engine had been applied to pumping water near Dudley 
Castle in 1712, but many years had to elapse before 
the steam engine was adapted to give rotative motion 
for machinery, or to work the bellows of the blast 
furnace. Coal was mined, but its application to smelt- 
ing had by no means superseded the use of charcoal, 
which remained at this time the principal fuel used. 
Most of the ironworks were situated on the banks of 
streams, where they used what water power there was. 
The Black Country was not fortunate in the number and 
power of its streams and rivers, and for this reason, at 
the period under review, works were often outside the 
boundary defined above. During the Eighteenth Cen- 
tury, at intervals down the valleys of the little Smestow 
and Stour rivers to beyond Kidderminster, there were 
ironworks, particularly slitting mills. Some of these 
works, notably Cookley, Hyde, and Whittington Iron- 
works, existed until late in the Nineteenth Century. 
Two of them, Swindon and Wilden, are operated to-day 
as steel sheet-rolling mills, by Baldwins Limited, and 
the name of Cookley is still known, the works having 
been moved to Brockmoor, Brierley Hill, in 1885. 

The rivers Tame and Rea were followed right into 
Birmingham, and the Lloyd family had works on both 
rivers. Samuel Lloyd’s history of the family has 
descriptions of a blast furnace and a slitting mill which 


are worth quoting as they are typical of all the under- 
takings in the district at the time. Both are taken from 
correspondence of friends of the family. The first is 


dated July 31, 1755: ‘* Next Morning (Monday), we 
went to see Mr. Lloyd’s Slitting Mill which is too curious 
to pass by without notice. Its use is, to prepare Iron 
for making Nails. The process is as follows :—They 
take a large Iron Bar, and with a huge Pair of Shears, 
work’d by a Water-wheel, cut it into lengths of about a 
Foot each; these pieces are put in a Furnace, and 
heated red-hot, then taken out and put between a 
Couple of Steel Rollers, which draw them to a length of 
about four feet, and the breadth of about three inches ; 
thence they are immediately put between two other 
Rollers, which having a number of sharp Edges fitting 
each other like Scissors, cut the bar as it thro’ 
into about eight square Rods ; after the Rods are cold 





engineering work, although Baker, and Inspectors of 
Machinery George Murdock and John Henry} 
Langley, had previously been made Knights of the | 
Legion of Honour by the French Government. 





* Paper read at a meeting of the Newcomen Society, 
held in Birmingham on Thursday, December 16, 1943. 
Abridged. 


they are tied up in Bundles for the Nailor’s use.” The 
use of the term “ steel rollers’ is interesting; it is 
unlikely that they were of steel at that time. The 
process of reducing bar iron to strip by rolling was quite 
common. In some slitting-mills the slit strips were 
made by cutting up with shears ” sheets, 
i.e., sheets made from blooms under the tilt-hammer. 

The second description is from a letter written a few 
days later: “ Next day (Wednesday) we went to ser 
an Iron Furnace at a small distance from Birmingham 
(i.e. at Hamstead, near Perry Barr, on the river Tame), 
where the ore is smelted and run into pigs. The 
furnace is built like a lime-kiln, and kept continuously 

ling. The iron-stone, or ore, being —v a 
quantity of charcoal, is put in at the tep, w alling 
on other parts of the same kind be ing, the 
charcoal catches the fire, and as it burns, sinks r 
in the furnace with the ore; as it descends, the fire 
burns more fiercely, being continuously blown by two 

of monstrous bellows, which moving alternately 
means of a water-wheel, throw in a continued stream 
of air, whith, increasing the fire in the charcoal, and 
the ironstone being mixed with it, it melts away into 
a proper receiver, and the dross runs from it in streams 
of liquid fire. When a sufficient quantity is thus fluxed. 
the metal is ladled out into a wide frame in the ground. 
filled with sand, which is hollowed into trenches of the 
shape of the pigs of iron, and many pigs are cast 
together, joining to a middle piece tie sow.” 
Shortly rp ert” acvunl were written, the new 
process of mi -fuel smelting began to make progress 
in the Black Country, and it is recorded that, in 1788, 
the district had not a single charcoal furnace left, 
though it had nine where pi J 
were small, for they had an average output of 
15 tons per week. 

The present firm of M. and W. Grazebrook, Limited, 
which operates works at Netherton, Dudley, was 
founded in 1750. Since that date, it has worked with- 
out a break, and is therefore one of the oldest existing 


“ 


y 
only 


| firms in the Black Country iron trade. The Horseley 


Iron Company (now the Horseley Bridge and Thomas 
Piggott, Limited) was founded in 1781, and is an 
interesting example of an undertaking which has 
changed its business. It is now well known for its 
structural and pipe-fabricating work, but it com- 
menced business in the finished-iron trade, having at 
one time its own blast furnaces and forges. Engineer- 
ing was another activ ty; several steam engines and 
some locomotives were made. In 1822, the company 
built an iron steamship, the Aaron Manby (named after 
the manager at the time) which was sent in sections to 
London, and assembled there. It went to France and 
was'a successful venture. It is said that Richard 
Reynolds, of Coalbrookdale, was one of the founders 
of this firm, but up to the present it has not been possible 
to obtain authentic evidence on this point. 

The first blast furnace in the Bilston district was 
erected by John Wilkinson in 1767. A survey of 
Bilston, made in 1771 by John Turton, shows that 
Wilkinson occupied 21 acres, 1 rood, 4 poles of land at 
Great Hall Fields, in the parish of Bradley, Bilston. 
The location gave the title of Hallfields Ironworks to 
the undertaking, but the furnace was for many years 
known as the “ Mother Furnace,” in allusion to its 
pioneering activities. Wilkinson was the proprietor of 
works at Bersham, near Wrexham, and at Willey and 
Broseley in Salop, and was undoubtedly the greatest 
ironmaster of his time. Of his contacts with Boulton 
and Watt, his purchase of the first steam blowing 
engine, and his pioneer efforts in the construction of iron 
boats and boring machinery, nothing need be said here, 
as all these developments and experiments took place 
beyond the limits of the Black Country. Hallfields 
Ironworks was by no means the most important of 
Wilkinson’s enterprises, but it was of considerable size, 
and after the forge and rolling mill had been erected 
(about 1782), was self-contained and able to produce 
its own coal, ironstone, and pig iron and finished 
iron. 

The Bradley estate was enlarged from time to time, 
and even after Wilkinson’s death (in 1808, aged 80), 
when the works were operated by his executors, it 
showed good profits. Unfortunately, in the case of 
Hallfields Ironworks, there are no records of output, 
nor are any descriptions of plant to be found ; there is 
little doubt, however, that the blast furnaces had a 
very small output, perhaps 15 tons per week—certainly, 
no more than 20 tons. They were about 40 ft. high, 
and had a capacity of about 2,000 cub. ft. The works 
continued to operate well into the Nineteenth Century 
under the trading name of John Wilkinson and Com- 
pany, and were modernised at least once, for in 1839, 
one furnace was in blast, with a production of 65 tons 
of pig iron per week, and was working with hot blast. 
We last hear of Hallfields Ironworks in 1841, when 
John Dunning was the agent, and it seems that only 
pig iron was manufactured at that time. Probably the 
forge was abandoned early in the Nineteenth Century, 





but up to the present no record has come to light. 
(To be continued.) 
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PUMP FOR ACID LIQUOR 
CONTAINING SOLIDS. 


Tue problem of transferring acid liquids from point 
to point during a manufacturing process is one which 
sometimes confronts engineers, especially when the 
conditions are such that pumps of normal type are 
found to be unsuitable ; for instance, when the liquid, 
in addition to being strongly acid, contains solids in 
suspension. The pump may be required also to deal 
with fluctuating quantities of liquid, flowing at irregular 
intervals, so that it becomes necessary to provide 
means for preventing the settlement of the solids. The 
variations in flow may be met by permitting the liquid 
to flow by gravity into a lead-lined vessel as it is 
produced, and then discharging it from the vessel by 
means of compressed air; and the problem of settle- 
ment can be dealt with by making the vessel of rela- 
tively small volume, so that it must be filled and 
emptied at such frequent intervals that the solids have 
practically no time to settle. The pump illustrated in 
Figs. | to 3, above, was invented by Mr. J. 8. Highfield, 
M.Inst.C.E., to fulfil these conditions, and has been 
designed by Mr. C. F. Barnholdt, of Messrs. Highfield 
and Roger Smith, to whom we are indebted for the 
following particulars. We understand that the example 
illustrated in Fig. 1, which is installed in a factory, 
has operated successfully for some months, pumping 
a liquor, containing a strongly acid earth, continuously 
for 24 hours a day. 

Figs. 2 and 3 show the construction of the device. 


|moment to the lever. 


| that wear of the moving parts is reduced to the mini- 


The vessel being made spherical, as this form is the | 


most resistant to internal pressure, the apparatus has 
been named the “Globe pump. The globe hangs 
from a system of weighted levers, the liquid to be 
pumped, and the air supply, being introduced into it 
through flexible pipes in order to allow the vessel 
freedom of movement in the vertical direction. Refer- 
ring to Figs. 2 and 3, the globe a is furnished with a 
valve body, of cast lead, which contains a ball inlet 
valve 6 and a ball discharge valve c, both valves being 
of the free non-return type. There is also a connection d, 
Fig. 3, for the compressed-air supply. As shown in 
Fig. 2, the vessel is at the bottom of its vertical stroke 
and may be imagined as nearly full of liquid, which is 
just beginning to be driven out by the compressed air 
through the open delivery valve and prevented from 
escaping past the inlet valve. The compressed air is 
admitted through the valve box e, the inlet-control 
valve of which is actuated by a pin projecting from the 
lever f, from the short arm of which the globe is hung 
on a knife-edge bearing. 


The lever f has a knife-edge fulerum and is L-shaped, | 


the two arms being nearly at right angles. The balance 
weights g and h are adjustable along the arms, and a 
double stirrup i, with shock-absorbing buffers, limits 
the oscillation of the lever. When the lever is in 
the position shown by full lines in Fig. 2, the centre 


| supply and the air-control valve, the larger up-curved 
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of gravity of the balance weight g is directly above | THE HAWKER * TYPHOON ”’ 
the knife-edge fulerum, so that it —— no tilting SINGLE-SEATER FIGHTER. 


The weight A is adjusted so " . . 
hat its t is j tt : z } Own page 385 of the 155th volume of Exorveertne 
that its moment is just sufficient to lift the vessel | (2043), we made brief reference to the Hawker Typhoon 


when amr tat i overeome when the Cea fll nglnscster lighter and reproiaced two, photograph 
liquid, the vessel remains te the bottom of its dhiehe | om page 390, showing the machine in flight and on the 
but when all the liquic has been discharged, the balance acy os aman 1 ad yl ge A aac coy on a 7 
weight & ayaa ré pre — vo bee ge velit as been designed and constructed by Messrs Hawker 
soon as the weight A starts its descent, the weight g/ ,. ‘ ae ey Ae arco : 

swings to the right and increases the tilting moment ; pepe oy + Rewer erg wherd an ma tne 
thus, once the movement has commenced, the operative | 72) birt in the Battie of Britain. The Tephoon ie a 
force continues to increase, so ensuring prompt and ' : . pa. i 
positive lifting of the empty globe. Conversely, when | py, Boat og —— 4 — ee ae py 
the vessel is nearly full and the levers begin to move | “eneng Soom desi ed fi both io “ 7 =e 
in a counter-clockwise direction, the tilting moment fighter 6 oye “omy Napier Sabre li nid a 
of the balance weight g begins to decrease while that | ‘agape ors Fins “ peege= une 
of the weight 4 does not alter appreciably, the air | “Mine. giriving a left-hand papa mato gps Havil- 
supply is automatically cut off by the ascent of the  doovega 


| land Hydromatic constant-speed airscrew. 
lever f and the control valve opens to exhaust the air | ment consists either of twelve 0-303-in. Browning ma- 
from the globe; which, being then evacuated, as 


chine guns or four 20-mm. Hispano guns, a machine of 
described, begins to fill again, until the balance is the latter type being illustrated in Fig. 1, opposite. 

eilles tale upeet and the cycle repeats. rhe machine was designed round the Napier Sabre 

The amount of the descent is only about 1 in.. so| ‘2° the first of which was delivered to the Hawker 

. - Company in December, 1939, and in less than two 

months the first prototype Typhoon took the air from 


mum. Since the whole action is entirely automatic, | SLL 2 : ; - 
: the firm’s aerodrome. The initial trials were entirely 


it follows that, when no liquid flows into the vessel, | successful, but in June, 1940, after the collapse of 


the air valve is not opened and no compressed air is Fr " . ~% 

wasted. Starting takes place automatically, however, |} France, the proce uction of the Typhoon was stopped to 
as soon as the vessel fills. The pump pat Se te enable the production of Hurricanes to be accelerated. 
double-acting by fitting a second pressure vessel in | Owing to this circumstance, it was not until May 26, 
place of the balance weight A. Apart from the inlet | 1941, that the first production type Typhoon was in 
and delivery ball valves, which are stated to have a/| flight. By the end of 1941 the first squadron was 
life of cis mclitlis.te tore. the only part likely to wear equipped with Typhoons, w hich went into action for the 
is the air-control valve; this, however, has a stroke first time early in 1942. The Typhoon possesses all the 
of only } in. and its spindle passes through a labyrinth | Jaeger we pee oe ae ret ; it can be 
gland, the necessary lubrication being supplied through | fighte 1 Soe’ we aa ib “ rad can be used as a 
a dust-proof oil cup. The inlet and delivery valves on | - ~ "fo ri? _ el T facili eing carried under 
the vessel are readily accessible for cleaning. In Fig. 1, | = ae a ice. To facilitate production, each 
the inlet pipe through which the liquid gravitates to wing of t e Typhoon is a complete unit running up to 
the pump is connected to the bottom of the vessel, the | the body and including the retractable undercarriage 


Bsa + - , . }and fuel tanks, as well as the armament. The mono- 
delivery pipe being that seen at the top, on the right. | coque rear fuselage and tail portion are also independent 


The small upper pipe is the connection between the air | units, and the remaining unit comprises the centre 
, : ; ‘ | fuselage and engine installation only. Thus, the part 
pipe on the left being the air connection between the which takes the longest time to erect is a compara- 
control valve and the globe. The whole assembly |,. : . : 

rian , ’ | tively small and convenient unit, and as it is not encum- 
shown in Fig. 1 is suspended from another structure, . : “5 . 

: : oa ae | bered with the wings or rear fuselage it is possible for a 
but in the arrangement illustrated in Figs. 2 and 3 the tle . 
cman th cali GAL teh Giana Gite | comparatively large number of men to work on it at 
or ; | the sgme time. Fig. 2, on the opposite page, shows a 
large number of these units being erected in an aricraft 
factory in the West of England. 

EXPORT CREDITS GUARANTEE DEPARTMENT.—During| In designing the aircraft, particular attention has 
the quarter ended December 31, 1943, the Export Credits | been given to ease of maintenance, All the com- 
Guarantee Department assumed liability, under Section 1 | ponents mentioned below are of small size and the 
of the Export Guarantees Act, 1939, up to a maximum | joints are of the single-bolt type so that they shall not 
of 6,008,0441, in respect of contracts, policies and | present any difficulty to service personnel in the field. 
The centre fuselage, which is the principal unit of the 





guarantces amourting to 11,205,3811. 
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THE HAWKER “TYPHOON” SINGLE-SEATER FIGHTER. 
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Fie. 1. Front View oF AIRoRAFT. 


the torsion and provides stiffness. To the rear of the 
| D-spar two large gun doors form the top surface and 
| give easy access to the guns and ammunition boxes. 
| Outboard of the gun bay, the wing is of normal stressed- 
| 8kin construction, with two spars, the skin being 
| reinforced by stringers. The flaps and Frise ailerons 
are metal covered ; the former are of the split type and 
| are mechanically interconnected across the fuselage. 
The centre fuselage is of braced tubular construction, 
giving easy access to the cockpit installation, while the 
| rear fuselage is a monocoque structure. On a strong 
bulkhead at the forward end are four joints which are 
built into the monocoque portion and provide the 
means of attachment to the centre fuselage. Another 
bulkhead at the after end is used for attaching the tail 
unit. The latter is of the cantilever monoplane type, 
and is an all-metal structure with metal stressed-skin 
covered fin and tailplane, metal-covered elevators, and 
| fabric-covered rudder. Trimming tabs, adjustable 
from the cockpit, are provided to all movable 
| surfaces. 

The Sabre engine is mounted with its rear feet on 
| the front spar, so that the engine torque does not 
| pass through the mounting. The latter supports the 
| trunnions for the front feet and comprises a pair of 
| braced-tube cantilevers to take the weight and accelera- 
| tion forces. The fuel tanks are situated in the wings 
| between the retracted undercarriage and the rear spar. 
| The fuel is drawn from the tanks and fed to the engine 
under pressure. The oil tank is situated aft of the fire- 
| proof bulkhead and is attached to brackets assembled 
|on the top longerons; in this position it is protected 
| by the bullet-proof decking which shields the pilot. 
| Oil is drawn from the tank, circulated through the , 
| engine and then returned to a viscosity valve, which 
diverts the oil either through the cooler or through a 
| cylindrical preheating chamber before being returned 
|to the oil tank. The engine coolant consists of a 
mixture of water and glycol. The radiator, oil cooler 
’ | and air intake are contained in a low-velocity cowl 
Fic. 2. AIRCRAFT BEING ASSEMBLED IN Factory. | provided in a forward position under the engine, as 

| shown in Fig. 4, the degree of cooling being regulated by 

' : ; ; , | a controllable flap at the exit of the cowl. The coolant, 
aircraft, embodies the cockpit and is provided with | detachable units. All the fuel tanks are independent | after passing through the engine, flows through two 
simple means for attaching the other two main units. | of the structure, are easily removable, and are self- | pipes, one from each upper cylinder block, into the 
The engine mounting is designed so that the Sabre | sealing against enemy fire. header tank, which is situated round the front part of 
engine can be removed by taking out the bolts which| With the exception of the wings, the structure is of |the engine, behind the front diaphragm. It then 
hold it on to the cross bearers. The wings are provided reasonably conventional design, but the wings have | passes through two thermostats attached to the lower 
with a normal two-spar attachment, and contain the | necessitated special treatment to provide for the gun | ends of the header tank and thence, according to its 
undercarriage, armament and fuel tanks. The ailerons, | installation. They are tapered in plan and section and | temperature, flows either to the radiator or through 
wing tips and landing flaps are easily detachable. The | there is no centre section other than the short members | two by-pass pipe lines connected to the corresponding 
rear fuselage is fixed to the centre fuselage by a four-| across the fuselage. Each wing is connected to the | radiator outlet pipes on either side of the engine. The 
point attachment, each with a single quickly removable | centre fuselage by four pins, two to each spar. The | coolant is then returned to the pumps for recirculation 
bolt. _The rear end of the rear fuselage carries the tail | two spars are designed to take the flexural loads over | through the engine. The exhaust system comprises 
unit, fin and rudder, and is attached to the rear fuselage | their whole length and also the loads due to differential | six streamline nozzle ejectors on each side of the engine, 
proper by a circumferential riveted joint and a number | bending in the inner portion. They are braced together | each ejector serving two exhaust ports. The arrange- 
of longitudinal finger plates. The tail plane is attached | by six main ribs and a number of light ribs. The| ment, it is stated, results in an appreciable gain in 
to the rear end in a manner similar to that employed | inner portions of the spars consist of extruded-section performance and also provides complete flame-damping. 
for joining the main wings to the body, but the fin is| booms with N-girder webs, and the outboard portions| The machine has a wing span of 41 ft. 7 in., an overall 
integral with the rear end asa joint in the skin is neces- | are built up of extruded T-section forms with single- | length of 31 ft. 11 in., and an overall height, with one 
sary for strength. The elevators and rudder are easily | plate webs. In the gun bay, a D-section spar takes | blade o ithe airscrew vertical and upwards, of 14 ft. 7 in. 
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The weight, fully loaded, is 11,300 lb., and the maxi- 
mum speed exceeds 400 m.p.h, 

Regarding the engine fitted in the Typhoon, it may 
be mentioned that Messrs. D. Napier and Son, Limited, 
decided to construct a twin-crankshaft aero engine of 
about 2,000 brake horse-power towards the end of 
1935. The engine, known as the Sabre, the 
official Air Ministry 100 hours’ type test in June, 1940, 
i & maximum output of 2,200 brake horse- 
power. It is a 24-cylinder four-stroke sleeve-valve 
liquid-cooled H-type model, with a two-s super- 
charger, and the general arrangement can followed 
from the photographs reproduced in Figs. 3 to 6, on 
page 70. The two are one above 
the other, and the pistons of horizontally-op pairs 
of cylinder blocks are coupled to the c fts by 
plain and forked connecting rods. Compound reduction 
gears transmit the drive from the crankshaft pinions to 
the helical reduction gear on the propeller shaft, which 
is on the centre line of the engine and between the :wo 
crankshafts, as shown in Fig. 6, and embodies pressure 
oil-feed ducts for the constant-speed propeller ; Fig. 6 
also shows the com vely small frontal area of 


choke up-draught carburettor incorporating automatic 
altitude and mixtures controls ; automatic boost con- 
trol is also provided. From the supercharger outlets, 
the mixture is fed to four separate induction manifolds. 

The engine auxiliaries and accessories are arranged 
compactly on the top and bottom covers of the crank- 
case. The accessories on the upper cover, best shown 
in Fig. 5, comprise duplex magnetos and distributors, 
the ignition servo-control unit, the air compressors, 
hydraulic and vacuum pumps, and electric generator. 
The bottom cover unit includes the oil sump and also 
houses the shaft and gear train which drive the main 
oil pressure pump, the scavenge oil pumps, coolant 
pumps and fuel pump. The engine is started by a 
cartridge starter housed on the top rear portion of the 
crankcase. Ignition is provided by two duplex magnetos 
having separate distributors and the sleeve-valve 
arrangement of the engine permits the use of a very 
neat ignition harness system and provides the maximum 
accessibility for the sparking plugs, two of which are 
fitted on each cylinder; the arrangements are clearly 
shown in Figs. 3 and 4. High-pressure oil is fed to the 
main and big-end bearings and to the reduction gears, 
ete., while a secondary system lubricates the sleeve 
drives, accessory drives, etc. Full performance data 
are not available for publication, but it may be men- 
tioned that the swept volume is 36-65 litres, the maxi- 
mum revolutions per minute 3,700, and the weight 


2,360 Ib. 





LECTURE ON QUALITY CONTROL.—A meeting of the 
Manchester Statistical Society will be held at 3 p.m., on 
Saturday, February 5, at the College of Technology, 
Sackville-street, Manchester, when an address or “‘ The 
Installation and Running of a Quality-Control System 
in an Engineering Organisation " will be delivered by 
Mr. T. J. Lunt, of the Research Department of Messrs. 
Ferranti, Limited. All persons interested, and particu- 
larly those concerned with production engineering, are 
invited to attend and to contribute to the discussion. 


MACHINES FOR THE PLAsTICS INDUSTRY.—AD associa- 
tion has been formed by Messrs. T. H. and J. Daniels, 
Limited, Stroud; Messrs. Francis Shaw and Company, 
Limited, Manchester; and Messrs. Alfred Herbert, 
Limited, Coventry, for the development, manufacture 
and sale of a comprehensive range of machines and equip- 
ment for the plastics industry. By arrangment with the 
Reed-Prentice Corporation, of Worcester, Massachusetts, 
'.5.A., the complete range of their injection moulding 
tmnachines will be made in this country by the new associa- 
tion. Broadly speaking, the division of manufacture 
and selling activities will be follows :—Moulding 
presses up to 250 tons, pre-forming machines, injection 
moulding machines up to 8 oz. capacity, hydraulic 
pumps, pre-heating ovens and hydraulic valves will be 
made by Messrs. T. H. and J. Daniels. Extruding 
machines, presses larger than 250 tons, mixing and 
calendering machines, and large injection moulding 
machines up to 22 oz. capacity will be made by Messrs. 
Francis Shaw. ‘The sale and servicing of these machines 
und the supply of a full range of dies and moulds will be 
undertaken by Messrs. Alfred Herbert. 


as 
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BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 
have been issued by the British Standards Institution 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Open-Ended Spanners.—A third revision of B.S. 
No. 192, covering open-ended spanners, has recently 
been issued by the Institution. In the previous edition 
of the specification, which was published in 1924, the 
complete dimensions for the design of the outer form 
of the spanner head were specified. It has now been 
considered that this placed an unnecessary restriction 
on developments in spanner design and, in the new 
revision, no detailed dimensions are laid down for the 
spanner heads, thus permitting the manufacturer to 
develop the design be considers most suitable. The 
revision, however, includes a proof test which ensures 
that, the spanner is of adequate strength, and, in 
order to prevent the manufacture of spanners having 
unduly heads the specification defines a limiting 
space within which a spanner must be able to turn 
a standard nut, The*specification covers all the stan- 
dard sizes of B.S.W. and B.S.F. nuts and bolts from 
gy in. B.S.F. to 2 in. B.S.W. It relates to open-ended 
carbon-steel spanners, it being posed to issue a 
separate specification for thin alloy-stee! open-ended 
spanners at a later date. [Price 2s., postage included.]} 

Test Pieces for Control of Aluminium-Alloy - 
Welds.—A new specification, B.S. No. 1138-1943, 
been prepared to standardise, for production control, 
test pieces for testing, in shear, spot welds between 
light-alloy sheets, so that a reliable indication of the 
quality of the weld may be obtained. The specification 
describes two test pieces, one of which is for material 
up to No. 18 S.W.G. (0-048 in.) thick and the other for 
thicknesses of sheet exceeding No. 18 S.W.G. The 
remainder of the clauses of the specification deal with 
welding and testing procedure, minimum 
requirements, and the method of recording the results 
of the tests carried out. [Price ls. postage ineluded.] 

Schedule of Service Non-Ferrous Metals and Alloys.— 
A new section, covering nickel and nickel alloys, has 
been added to B.S. No. 8.T.A. 7, which is the Services 
Schedule of Non-Ferrous Metals and Alloys issued for 
the Superintendent, Technical Applications of Metals, 
ramp, Supply, by the British Standafis Institu- 
tion. new schedule contains tables giving the 
compositions and mechanical properties, notes regard- 
ing applications and uses, and other matters of interest 
regarding all the alloys dealt with. These tables are 
issued in loose-leaf form, so that they can be inserted in 
their a priate place in the cover supplied with the 
origi rvices Schedule. The new nickel section has 
been given the reference number P.D. 191 for conveni- 
ence in ing. It is obtainable from the offices of 
the British Standards Institution. [Price 6d.; 12 
copies or more 3d. each, postage included in each case.] 
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BOOKS RECEIVED. 


Optical Workshop Principles. Being a Translation of 
“ Le Travail des Verres d'Optique de Précision.”” By 
COLONEL CHARLES D&vE. Translated by Tuomas 
L. Trepenn. London: Adam Hilger, Limited, 98, 
St. Pancras-way, Camden-road, N.W.1. {Price 20s. 
net.] 

United States Geological Survey. Water-Supply Paper 
No. 912. Industrial Quality of Public Water Supplies in 
Georgia, 1940. By WiiuiamM L. Lamar. Washington : 
Superintendent of Documents. [Price 15 cents.]} 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 41. Studies on Adhesives. 
Part V. <A Preliminary Note on Cold-Setting Urea- 
Formaldehyde Resin Adhesives. By D. NAaRaYANa- 
MURTI and V. RANGANATHAN. Dehra Dun, U-P., 
India: The Utilisation Officer, The Forest Research 
Institute. [Price 4 annas, or 6d.] 

The National Federation of Building Trades Employers. 
Sizty-Sizth Annual Report, December 3st, 1943. 
London : Offices of the Federation, 82, New Cavendish- 
street. W.1. 

Copper Derelopment 
No. 38. Copper 
Bilton-road, Rugby, 
Association. [Gratis.) 

National Smoke Abatement Society. Proceedings of the 
Eleventh Annual Conference of the Society, Heid at the 
Cazton Hall, London, S.W.1, on 5th November, 1943. 
Measures for Smoke Prevention in Relation to Plans 
for Post-War Reconstruction. London: Offices of the 
Society, Chandos House, Buckingham-gate, “West- 
minster, 8.W.1. [Pfice 1s.] 

Engineering Industries Association. Personnel Manage- 
ment: The Essential Works Order. By W. TupoR 
Davies. London: Offices of the Association, Salis- 
bury Square House, Salisbury-square, Fleet-street. 


Publication 
Materials. 9, 
Offices of the 


Association. C.D.A. 
Alloy Resistance 
Warwickshire : 





E.C.4. [Price 3s. 6d.) 





JAN. 28, 1944. 
PERSONAL. 


Lorp Hankey, P.C.. G.C.M.G., F.R.3., 
appointed chairman of a committee appointed by th: 
Government to consider and make recommendation 
regarding the development of television after the war. 
The other members of the committee include Sm Noe! 
AsHBRIDGE, B.Sc. M.Inst.C.E., M.1LE.E., and Mr 
Rosert Foor, representing the British Broadcasting 
Corporation; Sm Raymonp BrrcHau, K.B.E., C.B.. 
and COLONEL Str STANLEY ANGwin, D.S.O., B.Sc. (Eng.). 
M.L.E.E., representing the Post Office; Sm Epwarp 
APPLETON, K.C.B., M.A., D.Sc., F.R.S., representing the 
Department of Scientific and Industrial Research ; and 
Proressor J. D. Cockcrort, M.A., Ph.D., F.R.S., repre- 
senting the Ministry of Supply. 

Sm WriuiAM REARDON SmrrsH, Bt., chairman of the 
Reardon Smith Line, Limited, has been elected a director 
of Ocean Coal and Wilson's, Limited. 

Mr. M TOLLIT, general manager of the screw-manufac- 
turing works of Messrs Guest, Keen and Nettlefolds., 
Limited, Birmingham, has been elected a director of the 
company. 

The Council of the Chartered Surveyors’ Institution 
have nominated Mr. W. L. JENKiNS, O.B.E., F.S.1., and 
Mr, W. H. L. Price, F.S.1., to serve on committees of the 
British Standards Institution. Mr. Jenkins will serve 





has been 








on the committee dealing with soil and rain-water pipes 
and Mr. Price on that dealing with light and heavy flue 
pipes. 

Mr. E. Hven Armrrace, chairman of The Hoffmann 
Manufacturing Company, Limited, Chelmsford, Essex. 
and managing director of Messrs. Brown Bayley’s Stee! 
Works, Limited, has been elected to the board of Messrs. 
Murex Limited, Murex Works, Rainham, Essex. 


Mr. E. Lunn. M.I.E.E., borough electrical engineer 
Huddersfield Corporation, has retired under the age limit 
His services, however, will be retained for a time and he 
will be engaged on special duties. Mr. F. A. ELLs. 
A.M.I1.E.E., who has occupied the position of deputy, 
borough electrical engineer since 1939, has sucreede:! 
Mr. Lunn. 

Dr. C. Sykes, F.R.S., who succeeded Dr. C. H. Desc i: 
F.R.S., as Superintendent of the Department of Met«! 
lurgy and Metallurgical Chemistry, National Physica! 
Laboratory on March 1, 1940, has been appointed princi 
pal of the Brown-Firth Research Laboratories, Sheffield 
and technical adviser to the Firth-Brown group of com 
panies, in succession to the late Dr. W. H. Harrie. 
F.R.S. Dr. Sykes will take up his new duties on March | 

Dr. JAMEs Montoomente, C.B.E., who joined the stati 
of Lloyd’s Register of Shipping in 1901 and was appointed 
Chief Ship Surveyor in February, 1928, is shortly to 
retire. The Committee have appointed Mr. R. B. Suer- 
HEARD, B.Sc., to succeed him as Chief Ship Surveyor. a-~ 
from March 1, when the Admiralty, to whom Mr. Shep 
heard has been seconded, have agreed to release him 
Mr. C. BarTLeTT, B.Sc., a Principal Surveyor on th: 
Chief Ship Surveyor’s staff, has been appointed Assistant 
to the Chief Ship Surveyor. 

Mr. H. McNer, B.EB. (N.Z.), A.M.1.Mech.E., has beep 
appointed deputy chief engineer to Messrs. Babcock ani 
Wilcox, Limited, Babcock House, Farringdon-street. 
London, E.C.4. Mr. A. R. CHapMan has been made 
deputy general sales manager to the firm. 

Mr. ALLAN MonTGOMERIE BENNETT, deputy super- 
intendent eng , Elder Dempster Lines, Limited, ha~ 
been appointed superintendent engineer in succession to 
Mr. W. L. Ropinsonx, who has joined the board. 

Mr. T. D. SLaTrery, of the Chief Commercial Manager’- 
office, London Midland and Scottish Railway, has been 
appointed general traffic manager for the Associated 
British and Irish Railways Incorporated, in the United 
States, for the duration of the war. 

Mr. C. Grsert Samira, of Norton Motors, Limited. 
who has served as President of the British Cyle and Motor 
Cycle Manufacturers and Traders Union, Limited, for 
the past three years, has again been elected President 
for the ensuing year. Mr. G. H. B. Wiison, O.B.E.. 
J.P., of the Raleigh Cycle Company, Limited, and Mr. 
A. E. Dover, of Dover, Limited, have been elected vice- 
presidents. 

Sin RicHarp Fairey, 
Fairey Aviation Company, 
an honorary Fellow of the 
Sciences of the United States. 


- 





F.R.AeS., chairman of the 
Limited, has been elected 
Institute of Aeronautical 





EXHIBITION OF TIMBER Hovses.—<An exhibition of 
photographs and drawings of Swedish factory-made 
timber houses will be opened at the Building Centre. 
Maddox-street, London, W.1, at noon on Wednesday, 
February 2, by Mr. A. C. Bossom, M.P., F.R.1.B.A. The 
photographs and drawings, which have been lent by the 
Swedish Timber House Export Association, Stockholm. 
will remain on view daily from 10 a.m. to 4 p.m. (Satur- 





days, 1 p.m.) until February 26. 
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NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 


Scottish Steel Trade.—lIt is anticipated that the output 
of the Scottish steel industry will be increased during the 
present year. Iron ore and coke are in good supply, and 
limestone is plentiful. The one difficulty that may arise 
will be due to the coal shortage. Stringent economies 
will have to be introduced to make up for the 10 per 
cent. cut in the deliveries of coal. So far, in some works. 
excess coke has been used in gas producers to eke out 
supplies of small coal. Stocks of American semi-manu- 
factured steel are getting lower and re-rollers must look 
to home makers to supply their needs; so far, these 
have been met very satisfactorily. The demands made 
on sheetmakers for heavy and light sheets will keep their 
works operating at full capacity for some months. Ship- 
builders, marine engineers, power-plant producers and 
locomotive builders have full programmes in hand and 
large quantities of bars are being absorbed by rivet, 
bolt and nut makers. Prices remain unchanged, as 
follows :—Boiler plates, 171. 12s. 6d.; ship plates, 
161. sections, 151. 8s.; medium plates, } in. and 
thicker, rolled in sheet mills, 21/1. 158.; black-steel 
sheets, No. 24 gauge, 22/. l5s.; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for 
home delivery. 

Valleable-Iron Trade.—There is no feature of particular 
interest in the Scottish malleable-iron trade. Current 
quotations are as follows :—Crown bars, 151. 128. 6d. ; 
No. 3 bars, 131. 12s. 6d.; No. 4 bars, 131. 178. 6d.; and 
re-rolled steel bars, 17/7. 15s., all per ton, for home 
delivery. 


3a. ; 


Scottish Pig-Iron Trade.—There is continuous activity 
the Scottish pig-iron trade, but it is hoped that 
deliveries of scrap will be augmented soon. Prices are 
unaltered and are as follows :—Hematite, 6]. 18s. 6d. 
and basic iron, 6/. 0s. 6d. per ton, both delivered at the 
steelworks ; foundry iron, No. 1, 6/. 6d. per ton; 
and No. 3, 61. 38. per ton. both on trucks at makers’ 
ards. 


5s. 





NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 

The Welsh Coal Trade.—-Trading was very difficult on 
the Welsh steam-coal market last week. Supplies of all 
the better qualities were scarce and current productions 
were almost entirely allocated for delivery under standing 
contracts to essential users. The demand was active from 
beth home and foreign sources and in view of the well 
stemmed position of producers generally the tone was 
very firm. Export business was quiet and, apart from a 
few cargoes for priority users, was confined to the lowest 
qualities, which were usually plentiful. There was a 
steady request for the large coals which were not easy to 
stem for early delivery and recent values ruled. The 
values of the sized classes were fully maintained and 
potential productions of these kinds were well sold for- 
ward. Bituminous smalls were also scarce while best 
dry steam smalls were active. Gas cokes were plentiful 
but the foundry grades were well engaged and in sus- 
tained demand. 

Swansea Steel-Sheet Industry.—-The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates is more active as severai home con- 
sumers are covering their requirements for the second 
quarter. Export business continues to be on a restricted 
The market in steel sheets is unchanged; the 
demand is steady but it is increasingly difficult to place 
new business for early delivery. Iron and steel scrap 
is in fair demand and a steady business is being done. 
The prices of iron and steel products are as follows :— 
Standard quality coke tin-plates, per box of 108 Ib., con- 
taining 112 plates measuring 20 in. by 14 in., 29s. 9d., 
f.o.r., for home consumption and 30s. 9d. f.o.b. for export. 
Tin-plates carrying heavier coatings, 30s. and 30s. 44d. 
per box, f.0.r., for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d., f.o.r., at makers’ 
works. Galvanised corrugated steel sheets, No. 24 gauge, 
in bundles, 261. 2s. 6d., and steel-sheet and tin-plate bars, 
12s. 2s. 6d., all per ton, delivered. Welsh hematite pig 
iron 61. 14s. and Welsh basic pig iron 6?. 0s. 6d., both per 
ton delivered and both subject to a rebate of 5s. 


scale. 





MINERS’ WELFARE NATIONAL SCHOLARSHIP SCHEME.— 
The trustees of the Miners’ Welfare National Scholarship 
Scheme, established by the Miners’ Welfare Commission 
for the provision of university scholarships for employees 
in or about collieries and their sons and daughters, have 
appointed Principal J. F. Rees, M.A., M.Com., to be a 
member of the selection committee to recommend awards 
under the Scheme. Principal Rees formerly served on 
the committee from 1933 until 1938. The vacancy on 
the committee is due to the retirement, in accordance 
with the trust deed, of Professor J. F. Duff after com- 
pleting five years on the committee. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 


Iron and Steel.—Sheffield industry has now recovered 
from the effects of the holiday break. Order books are 
well filled in the majority of cases, but there are some 
temporary gaps in production at individual works, which 
are having to make the most of the skilled labour left to 
them. De-reservation of some young skilled men has 
been deemed necessary, and the task of filling their places 
is difficult. The restrictions operating in the cutlery and 
electroplate industries, designed to conserve supplies of 
raw materials and skilled labour, have placed at the 
disposal of the Ministry of Supply many highly-skilled 
elderly craftsmen who are doing very good work in the 
production of munitions and special parts for the 
engineering trades. There has been, and still is, heavy 
production of railway materials. Makers of wheels, 
axles, tyres, springs, and buffers have produced large 
outputs, and have also assisted in the production of 
materials outside their ordinary lines. Efforts have also 
been made to provide more wagons for general use and 
military purposes. Deliveries of local brands of pig-iron 
are sufficient for all requirements, and there are full 
supplies of blast-furnace coke. More hematite iron could 
be absorbed, but steelmakers are making the best of the 
limited supplies by using substitute materials. Ferro- 
alloys, although in short supply, are sufficient for the 
needs of special-steel makers, whose production is at a 
high level, although considerable imports make local 
production less urgent, especially at the electric-melting 
plants. 

South Yorkshire Coal Trade.—-The shorter coal supplies 
necessitate a very careful watch on the methods of con- 
sumption, but manufacturers are gradually becoming 
used to the restrictions. Some firms have had fuel- 
economy departments operating for several years and 
these have saved some thousands of tons of coal annually. 
Other firms take their power supply from the electric grid 
system, or use local town gas which is mainly dependent 
upon coke-ovens gas and is plentiful. All washed and 
graded steam coal is well sold into February; only 
essential users are able to acquire any. Coking coal is 
in strong demand, and is less plentiful. Large supplies 
of outcrop coal from the Wentworth and other sites are 
being used extensively in conjunction with pit coal for 
industrial and domestic purposes. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—In some branches of industry 
outputs have overtaken the demand, thus enabling 
producers to give increasing attention to the manufac- 
ture of commodities of which supplies are inadequate. 
The aggregate make of iron and steel is maintained at 
an exceptionally high level. Native ironstone is plentiful, 
but there are still complaints of the quantity and quality 
of foreign ore supplies. Hematite is the only class of 
pig-iron of which there is a shortage. There is a persistent 
demand for maximum deliveries of steel bars, billets and 
blooms, and for several kinds of finished material. 


Foundry Iron.—Following the somewhat curtailed use 
of scrap at certain works, rather more foundry pig is 
passing into use, but of the tonnage available for distri- 
bution a moderate proportion is being added to stocks. 

Basic Iron.—The production of basic iron is sufficient 
for the requirements of the makers’ own consuming 
plants, but there is none on the market. 

Hematite, Refined and Low-Phosphorus Iron.—There is 
still no prospect of an early increase in the limited make 
of hematite and careful control of tonnage distribution 
is still essential. Refined iron is in satisfactory supply 
and ample quantities of low- and medium-phosphorus 
grades are readily obtainable. 

Manufactured Iron and Steel.—Re-rollers have heavy 
orders in hand and are running their plants at full 
capacity in an endeavour to reduce arrears of deliveries. 
They have fairly good stocks of foreign semi-finished 
commodities, but have little need to draw on them as 
the home-production of semies has been increased suffi- 
ciently to cover present requirements. Manufactured- 
iron firms could handle more work in some departments. 
Steelworks continue busily engaged in nearly all branches. 
Heavy joists and channels, however, are in small demand, 
and some shrinkage is reported in the demand for one 
or two other steel products. The pressure for light and 
medium sections, small bars, sheets, plates and special 
steels continues intense. The delivery claims for ship, 
tank and boiler plates in particular are difficult to meet. 
There is a ready sale for railway requisites and colliery 
equipment. 

Scrap.—The heavier grades of iron and steel scrap are 
in strong demand and works are using more light material 
to compensate for the scarcity of good heavy melting 
steel and machinery metal. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—W estern 
Branch: Saturday, January 29, 2.30 p.m. Merchant 
Venturers’ Technical College, Bristol. Annual General 
Meeting. (i) “ A Survey of Plastics from the Viewpoint 
of the Mechanical Engineer,”’ by Dr. 8. Livingston Smith. 
(if) “ Moulding Plant for Plastics,” by Mr. J. L. Daniels. 
South Wales Branch : Tuesday, February 1, 3 p.m., South 
Wales Institute of Engineers, Park-place, Cardiff. Thomas 
Lowe Gray Lecture: “ Fundamentals of the Marine 
Screw Propeller,” by Dr. G. 8. Baker. North-Western 
Branch ; Thursday, February 3, 6.45 p.m., The Engineers’ 
Club, Albert-square, Manchester. Joint Meeting with the 
Manufacture Group. Discussion on “‘ The Application of 
Motion Study to General Workshop Problems,” to be 
opened by Miss A. Shaw. Scottish Branch: Thursday. 
February 3, 7.30 p.m., The Royal Technical College, 
Glasgow. Thomas Lowe Gray Lecture: “ Fundamentals 
of the Marine Screw Propeller,” by Dr. G. 8. Baker. 
Midland Graduates’ Section: Saturday, February 5, 
6 p.m., at the works of Messrs. Robert Hyde and Sons, 
Limited, High-street, Stoke-on-Trent. ‘‘Some Marine 
Engineering Developments Between the Two Wars,”’ by 
Mr. J. Y. Williamson. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North Mid- 
land Students’ Section: Saturday, January 29, 2.30 p.m.., 
Griffin Hotel, Boar-lane, Leeds. ‘“ The Cathode-Ray 
Tube and Its Applications,” by Dr. W. Wilson. North- 
Eastern Centre: Monday, January 31, 6.15 p.m., Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. ‘* Industrial 
Fire Risks,”” by Messrs. W. Fordham Cooper and F. H. 
Mann. North-Western Students’ Section: Tuesday, 
February 1, 6.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. “* Electrical Engineering Research,” 
by Mr. H. W. H. Warren. Wireless Section: Wednesday, 

‘ebruary 2, 5.30 p.m., Savoy-place, Victoria~-embank- 
ment, W.C.2. “‘ The Solution of Transmission Line Pro- 
blems by Use of the Circle Diagram of Impedance,”’ by 
Professor Willis Jackson and Dr. L. G. Huxley. Jnsti- 
tution: Thursday, February 3, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting. “Stan- 
dards of Performance of Generating Plant Based on Five 
Years’ Operating Data,” by Messrs. R. W. Biles and 
G. W. Maxfield. 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton 
Section: Sunday, January 30, 10 a.m., Luton Library, 
George-street, Luton. “Spindle Bearings,” by Dr. G. 
Schlesinger. Lincoln Sub-Section: Friday, February 4, 
6.30 p.m., The Technical College, Lincoln. “* Jigs, Tools 
and Workshop Methods,” by Mr. A. Chisholm. Coventry 
Section: Friday, February 4, 6.45 p.m., The Technical 
College, Coventry. Open Discussion Evening. Eastern 
Counties Section: Friday, February 4, 7 p.m., Ipswich 
Museum, High-street, Ipswich. Opening Discussion on 
“ Production Engineering.”” London Section: Friday, 
February 4, 7 p.m., The Institution of Civil Engineers, 
Great George-street, Westminster, S.W.1. Discussion on 
*“ Ratefixing and Time and Motion Study,”’ to be opened 
by Mr. A. Young. 

INSTITUTE OF FUEL.—Tuesday, February 1, 2.30 p.m., 
The Institution of Electrical Engineers, Savoy-place, 
Victoria-embankment, W.C.2. “ Liquid Fuels and Or- 
ganic Chemicals from Coal and Home-Refined Petro- 
jeum,” by Mr. Harold Moore. 

INSTITUTION OF CIVIL ENGINEERS.—Road Engineering 
Division : Tuesday, February 1, 5.30 p.m., Great George- 
street, Westminster, S.W.1. ‘“‘ Modern Plant and Road 
Construction,”’ by Mr. R. U. Law. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
February 1, 6.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield. Open Discussion Evening. 

Royal Society OF ARTs.—Wednesday, February 2, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. “ Light 
Alloys in Post-War Britain,” by Mr. E. C. Goldsworthy. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section: 
Wednesday, February 2, 6.30 p.m., James Watt Memorial 
Institute, Great Charles-street, Birmingham. “ The 
Development and Administration of a Large Electric 
Supply Undertaking,” by Mr. F. W. Lawton. Institution: 
Friday, February 4, 6.15 p.m., 39, Victoria-street, West- 
minster, 8.W.1. Informal Meeting. ‘‘ The Production 
of Aircraft Castings,”’ by Mr. C. H. G. Aston. North- 
Western Section: Saturday, February 5, 2.30 p.m., The 
Manchester Geographical Society, 16, St. Mary’s Par- 
sonage, Manchester. Annual General Meeting. ‘‘ Timber 
in War Time,” by Mr. F. Burgess. 

Society OF CHEMICAL INDUSTRY.— Manchester Section: 
Friday, February 4, 2.30 p.m., The Grand Hotel, Aytoun- 
street, Manchester. ‘‘ Petroleum Refining: A Chemical 
Industry,”’ by Dr. F. Kind. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
Suresun.DERs.—Friday, February 4, 6 p.m., The Mining 











Institute, Newcastle-upon-Tyne. ‘‘ The Electrical Equip- 
ment of Ships,”” by Mr. 8. Booth. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six | 
er three months, pro rata). payable in advance :— | 





VoL. 157. No, 4072. 








For the United Kingdom £3 5 0 
For Canada— 
bw) copies £218 6 
i rcopies .. 33 0 | 
For all other places abroad — | PRODUCER GAS. 
Thin paper copies 233 0 | 
Thick paper copies £3 7 6 It is just over 100 years since Bischof made what 


Foreign and Colonial subscribers receiving incom- is believed to be the first attempt to manufacture 
plete copies through the newsagents are requested to| producer gas for furnace use, in a producer very 
communicate the fact to the Publisher, together with | similar in shape to those used to-day. It consisted 
the agent’s name and address. |of a cylindrical brick chamber having a capacity 
ons ee | of 150 cub. ft., at the bottom of which was a grate 
Under present conditions arising | supporting the bed of fuel, which, on this occasion, 
from paper rationing, no Copies | was peat. Round the body of the producer were 
can be supplied under further sub- ®"ged holes through which the operation could 


° be observed. The gas was drawn off, as it is now, 
scription orders until vacancies | from an opening at the side near the top. No blast 
occur in our mailing list. | was used, and the air passed up the fuel bed by 


| chimney draught. In this way there was born a 
| tool that has since been of immense value in industry. 
| The gas producer has become the standard method 


f idi ting for f eed 
The charge for advertisements classified under the | ak gray ag yal. a. Salen anerors 


» - . ‘ fuel is desirable, but where the process does not 
Headi of Appointments Open, Situations Wanted, | _ » 
Tenders. &c., igen shillings he the first four lines, | acnemenr the, ane of, themes NE fae. ae 
or under, and one shilling and sixpence per line up to | “*P©™S!Ve town gas or coke-oven gas. In effect, 
one inch. If use is made of a box No., the extra charge | 
is 1s, per insertion, with the exception of advertisements | 9gency of the producer it is converted into com- 
appearing under Situations Wanted. The line averages | bustible gas by causing the first half of the combus- 
six words. When an advertisement measures an inch | tion process to take place outside the furnace, 
or more the charge is 18s. per inch. Payment must | the completion of combustion in the furnace or in 
accompany all orders for single advertisements, other- | @ separate combustion chamber. Crude producer 


wise their insertion cannot be guaranteed Terms for H ‘ 5 
displayed advertisements on the wrapper and on the | ge SS sued Sor many, of She, operations <f sesar- 


inside pages may te obtained on application. The | lurgical heating and for heating gas retorts. Greater 
pages are 12 in. deep and 9 in. wide, divisible into four | refinements have been made by cleaning the gas 
columns, of 2} in. in width. Serial advertisements will | from its accompanying tar and dust, and cooling 
be inserted with all practicable regularity, but cannot | it so that it can be controlled by valves and nicely 
be guaranteed. | adjusted for combustion. In this way it has been 
made available for use also in the internal-com- 
| bustion engine; the suction-gas producer was, in 
fact, one of the most popular methods of meeting 
Classified advertisements intended for moderate power requirements until the advent of 
in the current week’s issue must be delivered not | the electric motor provided a still more convenient 
later than ret rom on Wednesday. Alterations; power unit. This purified gas could be used 
to standing advertisements must be received | for many heating operations, such as heating 
hg 10 days previous to = day of publica-| }y-product coke ovens, for which the crude gas 
Passed proofs must “aor wal te was unsuitable. The most recent application of 
ehunundiaes~ S, otherwise hold producer gas is to traction, for which purpose 
their | Purification is more important than it has ever 

more than two years. | been before; half the difficulty in developing the 

|traction gas’ producer has been in purification. 








ADVERTISEMENT RATES. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 
7 AAS 








All accounts are payable to “‘ ENGINEERING,” Ltd War conditions have given an immense impetus to 
Cheques should be crossed “‘ The National Provincial | *2i8 movement, and there is reason to believe that, 
Post Office | Of the countries not possessing internal oil supplies, 
| Great Britain has lagged some way behind the other 


Bank, Limited, Charing Cross Branch.” 
Orders should be made payable at Bedford Street. 


and | 


Considerable interest attaches, therefore, to a 
paper on “‘ The Gasification of Low Volatile Fuels,” 
by Mr. H. R, Forman, presented at a meeting of the 
Institute of Fuel, held in Swansea on January 14, 
and describing the producer plant at one of the 
works of the Mond Nickel Company. At this 
works, although much of the gas is doubtless 
generated for heating, an important feature is the 
chemical utilisation of the carbon monoxide and 
hydrogen produced by this process and by the water- 
| gas process. This plant is particularly interesting 
| as being the only example in this country of the 

Marischka producer, in which steam is raised at 
| 100 Ib. pressure from surplus heat in a jacket sur- 
rounding the producer. Producers may have no 
jacket; most, however, have arrangements for 
raising the steam required for the blast from part 
of the sensible heat of the gases leaving the plant. 
Some producers are completely jacketed, examples 
being the Koppers, Wellman-Galusha, Trefois and 
Kerpeley. Jacketed producers generate hot water 
or low-pressure steam, and there is often some 
difficulty in utilising this steam to good advantage, 
although in some works a supply of low-pressure 
| steam, at 10 Ib. per square inch or thereabouts, is 








80 | very useful. Other works, having already too much 


low-grade heat, cannot use further quantities. Such 
a pressure is too low to drive the blowers. 

Clearly, a producer that can generate steam at 
100 Ib. pressure, and so can be virtually self- 
contained as regards power and steam, offers 
important possibilities in some circumstances, and 
is a distinct advance. The Marischka producer was 
introduced about 15 years ago, originally in con- 
nection with a Koppers gas plant at Vienna gas- 
| works, A somewhat half-hearted attempt was made 
to introduce it in this country some 10 years ago 
under the name of the Koppers-Marischka, but 
Mr. Forman’s paper is the first intimation we have 
had that this new development has been put into 
operation here. Its distinctive feature is the annular 
boiler, which is in two parts with the upper and lower 
sections connected by two closely-spaced concentric 
rows of water tubes. The gas leaving the top of the 
fuel bed, presumably at about 400 deg. C., flows 
round the water tubes of the boiler, and then 
down the outside of the annular portion of the 
boiler, thus acting as insulation and simultaneously 
giving up more of its heat and depositing its dust. 
Otherwise, Mr. Forman does not indicate that the 
producer at his works has unusual features. 

Producers are fairly selective in the fuel they 
use. There is one school of thought which endea- 
vours to use the cheaper fuels for the purpose of 
gas generation, and some producers are specially 
designed to use small coke. It is not quite correct 
to describe this coke as “ breeze,” because it is 
desirable, though not always essential, that material 
under about 4 in. in size should be removed ; these 





solid fuel is used for heating, but through the | fines do not seem to play any useful part in the 


process, their principal effect being to introduce 
dust and grit, which is carried over. Many producers 
use coal; but the coal must be sized for good 
results, and, unfortunately, sized coal is in heavy 
demand, and, at present, in short supply. The coal 
used should not be too highly caking, because, if it 
cakes together in the generator, the passage of air 
is impeded and severe “ channelling” may occur. 
Mr. Forman’s works, being in an anthracite region, 
has concentrated on the use of anthracite with 
financial advantage ; and, in view of the present 
difficulty attending the use of sized coal, many 
producer operators might do well to note what he 
has to say regarding this fuel. “‘ The operation of 
the plant on coke is so trouble-free that if there is 
available a supply of suitable and reasonably-priced 
coke, and there is no objection to a producer-gas 
of low calorific value, coke is the fuel nar excellence 
for this type of producer. Experience on the plant 
has shown that the best results are obtained from 
the smaller sizes ; material 1} in. to? in. has been 
used.” 

It will be noted that Mr. Forman makes one reser- 
vation: coke is the best possible fuel for his pro 
ducers when there is no objection to a gas of low 
calorific value. Not everyone will agree that this 
reservation is important. Mr. Forman says; that, 
“‘ when gasifying anthracite peas at about 20 lb. per 





Strand, W.C.2. 


| industrial nations. 





square foot per hour, the producer-gas quality could 
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be maintained without much trouble at a gross C.V. | 
of 160 B.Th.U. per cubic foot (60 deg. F. and 30 in.).” | 
He gives, however, a number of other test results 
that vary between 157 B.Th.U. and 126 B.Th.U. 
The calorific value of anthracite gas is considerably 
below that of crude producer gas made from bitu- 
minous coal, because the gas from coal contains 
more distillation gas than that from anthracite ; 
also about 15 B.Th.U. per cubic foot is derived from 
the tar content, the total being of the order of 
175 B.Th.U. to 180 B.Th.U. Mr. Forman finds that, 
in his producers, which are charged intermittently, 
over a 20-minute charging period (his fuel rate is 
400 Ib. of coal per charge when gasifying at 1,200 lb. 
per hour), the calorific value of his gas from anthra- 
cite falls from 157 B.Th.U. to 142 B.Th.U. per cubic 
foot ; and that the portion of this gas which is derived 
from the distillation gases accounts for 37 B.Th.U. 
per cubic foot at the beginning of the period, falling 
to 17 B.Th.U. at the end, leaving the pure producer 
gas fairly constant at 119 B.Th.U. to 126 B.Th.U. 

It would seem as though Mr. Forman has con- 
cluded from these results that the calorific value of 
producer gas from coke is of the order of 120 B.Th.U. 
to 125 B.Th.U. ; but this neglects the fact that coke 
contains some volatile matter (anthracite, 4 per cent. 
to 7 per cent.; coke, 1} per cent. to 3 per cent.) 
principally hydrogen, and that methane, to the 
extent of 0-4 per cent. to 0-6 per cent., is also 
formed from coke. According to Producer Gas Plant 
for Industrial Purposes, issued jointly by the National 
Federation of Gas Coke Associations, the British 
Hard Coke Association and the South Wales Anthra- 
cite and Dry Coke Committee, the values obtained 
from coke, in good practice, are 130 B.Th.U. to 
140 B.Th.U. per cubic foot, and, for anthracite, 
135 B.Th.U. to 155 B.Th.U. A wrong size of fuel 
can make a very serious difference, however; for 
example, C. Dinsdale and E. A. Curtis (Trans. Coke 
Oven Managers Assn., 1937) found that, with normal 
coke, the calorific value was 129-4, whereas with a 
somewhat larger coke the value dropped to 
108 B.Th.U. This serves to show that, while the 
calorific value of producer gas from anthracite may 
be a little higher than that from coke, there is no 
reason why, when coke is in good supply, producer- 
plant owners should not use it to relieve the fuel 
situation. 

The customary theory of gasification is that there 
are two zones in the producer; in the lower zone, 
the carbon is burnt to CO,, and above this the CO, 
is reduced to CO, the steam being decomposed in the 
higher reduction zone. Mr. Forman leans to the 
newer theory that there is, in effect, only one zone, 
the CO, first formed being absorbed on the surface 
or in the pores of the fuel and reduced to CO at 
these internal surfaces where oxygen is not present. 
The more recent theory was proposed, we believe, 
to account for the formation of producer gas in the 
very small fuel bed of the traction gas producer. 
The two-zone theory is recognised as a simplification, 
for it is obvious that the reactions must always 
proceed simultaneously. The principal reaction at 
the base of the producer must be that of oxidation 
to CO,, for analyses show that the gases at the lower 
levels of the fuel bed contain much oxygen. No 
doubt, CO is formed from CO, and H, + CO from 
H,0 at the intensely hot base of the fuel bed, but 
as these gases issue from the pores of the fuel they 
must, in part at least, be instantly burnt to the 
fully oxidised state. If the newer theory were 
correct—so that (in Mr. Forman’s words) the CO, is 
absorbed by the porous-like mass and reduced to 
CO at internal surfaces where oxygen is not present 
and there is but small chance for subsequent reduc- 
tion of CO, leaving this gasification zone—it is 
difficult to explain the action of deep firebeds in 
producing CO on grates and in furnaces. Depth of 
fuel bed should make very little difference to the 
composition of the gas, but in fact, whereas a 
thin fuel bed is generally used in boiler practice, 
particularly with some forms of mechanical stokers, 
because CO is not required, in furnace ‘practice 
deeper fuel beds are often used to set up what are 
known as “ semi-producer”’ conditions, the gases 
generated containing enough combustibles to enable 
them to burn in the heating chamber. The size of 





the zones probably varies considerably with the rate 
of gasification and the reactivity of the fuel. 


HYDRO-ELECTRIC 
DEVELOPMENTS IN 
ONTARIO. 


THE operating results of the Hydro-Electric Power 
Commission of Ontario for the year 1942, which are 
detailed in the Thirty-fifth Annual Report, published 
towards the end of last year, continue to demon- 
strate the effect of war conditions on Canadian 
electric-power supply. The combined peak load of 
the five systems operated by the Commission has 
followed a rising curve since the year 1933, but it 
assumed a steeper slope in 1940. The financial 
year which is covered by the report ended on 
October 31, 1942, and the maximum peak recorded 
is for December, 1941, when the output reached 
2,349,824 h.p. This figure includes secondary 
power, that is off-peak supplies for process opera- 
tions, and it is considered that the primary-power 
peak is the better indication of progress. This was 
2,202,612 h.p., showing an increase of 18-1 per 
cent. over the peak of the previous winter. The 
total energy output during the year was 
11,674,049,281 kWh, which exceeded all previous 
records and was 11-5 per cent. above the figure 
for the year before. Primary-power energy was 
10,689,922,448 kWh, showing a 20 per cent. increase. 

These large percentage rises, which were due to 
continually-expanding war industries, represented a 
considerable strain on the generating capacity avail- 
able and, as the load demand rose during the year, 
it became evident that a point might be reached at 
which it could not be met. The situation was dealt 
with by introducing mandatory restrictions on the 
use of secondary power, which is chiefly employed 
for electric boilers in paper works, and by a volun- 
tary-savings campaign directed mainly to the domes- 
tic consumer. These measures were so successful 
that the winter peak was carried with only minor 
cuts in power delivery for brief periods. During 
this year of rapid advance, the Abitibi and Patricia 
districts, forming two of the Northern Ontario pro- 
perties, showed decreases in peak load. In both 
cases this was due to curtailment in gold-mining 
operations. In the Abitibi district, it followed a 
miners’ strike in the course of which many of the 
operatives left the area to take up more essential 
war work elsewhere. The actual decrease in demand 
in these districts was very small in relation to the 
load carried by the Commission’s main supplies, but 
even the small saving which was represented could 
not be utilised in other parts of the province, as elec- 
trically the Northern Ontario properties have no 
connection with the main systems. 

The chief areas of supply with which the Commis- 
sion is concerned are situated in Southern Ontario ; 
they are made up of the Niagara, Georgian Bay and 
Eastern Ontario systems. These abut on Lake Erie 
and Lake Ontario and include the highly industrial- 
ised area in the neighbourhood of the Niagara Falls. 
They embody the greater part of the war-production 
plants of the Province. Supplies are also furnished 
in the Thunder Bay area, lying on the north side of 
Lake Superior, which has a self-contained system 
supplied from two stations on the Nipigon River. 
These have a combined plant capacity of 123,500 h.p., 
which is small compared with the 988,000 h.p. serv- 
ing the Niagara system, but the Thunder Bay 
system is making its contribution to the war effort 
by supplying shipbuilding and aeroplane-construc- 
tion plants. Normally, a considerable proportion 
of the output of the Nipigon River stations is 
utilised as secondary power for electric-boiler opera- 
tion by paper companies; this arrangement was 
carried on in the early part of the year, but water 
conditions later made it necessary to conserve the 
greater part of the output for primary power service. 

The Niagara system is by far the most important 
of those operated by the Commission. It had a peak 
load of 1,634,316 h.p. and the energy output was 
27-4 per cent. above that of the previous year. This 
figure for peak load is considerably higher than the 
station capacity quoted above. The difference was 
made up by purchases from private power com- 
panies and by diverting power from the Eastern 
Ontario and Georgian Bay systems at times of 
maximum demand. It was particularly in this area 
that the restrictions on the use of secondary power, 








and the voluntary-savings campaign, were of import- 
ance. In all, 110,000 h.p. were diverted from 
secondary to primary purposes. It is stated that 
the increase in industrial load was mainly caused 
by the extension of established plants rather than 
by the introduction of new industries. Many of the 
plants in the neighbourhood of the Niagara River 
are of electro-chemical and _ electro-metallurgical 
type and have been established mainly because of 
the large blocks of electric power which are available. 


The maintenance of output during the year was 
materially assisted by the agreement reached with 
the United States Government in 1941, whereby the 
Canadian diversion of water from the Niagara River 
was brought up to 50,000 cusecs. Under the original 
treaty limits, this diversion was restricted to 
36,000 cusecs, and the new arrangement has enabled 
the Commission’s Queenston, Ontario, and Toronto 
power stations, on the Niagara River, to be operated 
at practically 100 per cent. load factor. These sta- 
tions have a combined plant capacity of 830,000 h.p. 
The Niagara system is also supplied to the extent 
of 108,000 h.p. from the Chats Falls station on the 
Ottawa River, which forms the boundary between 
the Provinces of Ontario and Quebec. This station 
jointly supplies to the two Provinces, and is situ- 
ated some 200 miles east of Toronto, to which 
it is connected by a high-tension transmission line. 
Additional supplies for the Niagara System are also 
obtained from the DeCew Falls station, which draws 
its water supply from the Welland ship canal. 
Following the agreement with the United States 
for the diversion of more water at Niagara, it was 
decided to construct an additional station at DeCew 
Falls. The initial installation consists of a 65,000 h.p. 
unit, operating under a head of 265 ft. 

The extra water supplies which have been made 
available for Canadian utilisation on the Niagara 
River are offset by the diversion of the upper waters 
of the Ogoki River from James Bay into the Great 
Lakes system, so that after traversing Lakes Su- 
perior, Huron and Erie, they will increase the flow 
of the Niagara River. James Bay forms an arm of 
Hudson Bay and its waters escape to the ocean 
north of Labrador. The diversion southward of a 
proportion of the water of the Ogoki River will 
utilise potential power previously running to waste. 
The river has been diverted by the construction of a 
dam 1,425 ft. long across the main stream. It con- 
tains twelve sluiceways 21 ft. high and 16 ft. wide, 
by means of which the level of the impounded waters 
may be regulated. The diverted water passes down 
to Little Jackfish River before entering Lake Nipi- 
gon, from which it enters Lake Superior. The main 
line of the Canadian National Railways, connecting 
Quebec and Winnipeg, crosses this river and it has 
been necessary to rebuild the bridge. The new 
structure is 800 ft. long, with spans varying from 
59 ft. to 99 ft. carried on steel towers from 30 ft. to 
72 ft. high. In view of the present steel situation, 
the bridge has been built from material taken from 
other bridges, recently dismantled. 


Another piece of constructional work which was 
completed during the year was the Barrett’ Chute 
development on the Madawaska River. This has 
added a station of 54,000 h.p. capacity to the Eastern 
Ontario system. The Madawaska River is a tribu- 
tary of the Ottawa River, which it enters in the 
neighbourhood of Chats Falls. Before doing 80, 
it passes through Calabogie Lake. The river makes 
a wide semi-circular sweep before entering the lake, 
and, by building a gravity dam, 1,100 ft. long and 
97 ft. high, across the river, the sweep has been cut 
out. A canal, 2,150 ft. long and 38 ft. wide, has 
been cut across the neck of land forming the base 
of the semi-circular sweep, and at the lake end of 
the canal a power station has been built. The old 
river course is utilised as a spillway channel. The 
power station is connected to the canal by two 14-ft. 
diameter steel penstocks, 549 ft. long, encased in 
concrete. The fall to the power station gives an 
operating head of 150 ft. The machinery installa- 
tion consists of two 28,000-h.p. turbines running 
at 163-6 r.p.m. and operating two 24,000-kVA 
13,200-volt alternators. Constructional work was 
put in hand in September, 1940, the first activity 
being the making of a road 2} miles long. The dam 
was completed in the autumn of 1941 and the plant 
was put into operation in August, 1942. 
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NOTES. 


Tae Future or Brirish TRANSPORT SERVICES. 


SOME interesting and provocative observations on 
the future of the railways and other transport ser- 
vices after the. war were contained in an address 
delivered by Major-General G. 8. Szlumper, C.B.E., 
Director-General of Supply Services in the Ministry 
of Supply, at a meeting of the Engineering Industries 
\ssociation, held in London on January 25. In 
considering the probable trend of post-war transport, 
General Szlumper said that, in his personal view, 
there appeared to be three broad alternatives : 
either that each form of transport should revert to 
its pre-war status, both internally and in its rela- 
tionship to other forms of transport ; or that trans- 
port should be treated as one comprehensive service, 
each form of it (either by the force of economics or 
by arrangement) being allotted its proper part in the 
yeneral scheme and the whole being administered 
by private enterprise; or that the Government 
should assume ownership and control of all transport 

in other words, nationalise it. His opinion was 
that the first was impossible, the second desirable 
in some form, but the third would be disastrous. In 
justification of these views, General Szlumper 
contended, regarding the first of the three possible 
solutions, that inland transport had arrived, before 
the war, at a state of competition which had become 
‘a menace to the prosperity of the main contest- 
ants,” rail and road ; a state which might be much 
intensified after the war by the number of Army 
vehicles that might become available, and by air 
competition of dimensions that it was not yet 

competition was all very well, but it must be | 
remembered that there were some 80,000 separate 
companies or operators in road freight haulage 
alone. The railways could not develop their effi- 
ciency unless they had some security of outlook, and 
this factor alone prevented a return to pre-war 
conditions ; the same arguments applied to other 
forms of transport. It could not be overlooked, too, 
that there was some volume of feeling that it was 
more or less improper for public utility undertakings 
to run at a profit—although, he added, “no one 
has ever been able to tell me why a provider of 
transport is not just as much entitled to make profit 
as the provider of groceries or of hair-cutting 
facilities ” ; however, the existence of this feeling 
had to be faced. Nationalisation would mean 
inevitably that transport problems would be subor- 
dinated to the political aspect, since politics per- 
meated all Government activities. In practice, 
nationalisation of transport had been financially 
and commercially disastrous in practically every 
country to which it had been applied, save only 
two—South Africa and Japan—in which the low 
cost of native labour had enabled the nationalised 
system to be worked at a profit. Generally speaking, 
it had caused bloated staffs, unreasonably high 
wages, uneconomic operating ratios, high conveyance 
charges, and bad services and amenities, and had 
had nothing to commend it to the business com- 
munity, or to the population in general. ‘‘I am 
thus driven,” continued General Szlumper, “‘ to the 


second alternative—the combination of all forms of 


transport under some central direction—a transport 
monopoly if you choose so to call it, but a monopoly 
that cannot be allowed to exploit the public for the 
benefit of shareholders or speculators. My idea 
would be that rail, road, canal, and internal air 
services should be brought into a central control, 
and their revenues and expenditures into a common 
account. I would not include ports or coastwise 
shipping, because ports are only transfer points 
from one form of conveyance to another, and coast- 
wise shipping has also strong ocean-going interests ; 
nor would I bring into the scheme the classified and 
non-classified roads of the country, but I would 
permit the scheme to include special motor roads, 
which could be constructed and financed by means 
of tolls. As to the structure of this inland 
transport amalgamation—let us call it the National 
Transport Board for convenience—my view is that 


it should consist of a central executive body which | synthetic “‘ bead" catalyst is used, it is claimed 
would control regional executive bodies and allow that the quantity of aviation spirit produced is 
them maximum autonomy within guiding lines of | greater by 13 per cent. to 30 per cent. than that 








policy laid down by the central body ; the regional 
bodies would probably work through a number of 
district or area bodies. Alongside the central and 
regional bodies, I suggest transport advisory bodies 
which would exercise no executive functions, but 
would determine policy.”” General Szlumper elabor- 
ated his scheme in some detail, one of his more 
important recommendations being that the chairman 
of the Board should be a Government nominee and 
|}a@ man of the widest business interests. To ensure 
|common standards of wages and conveyance rates, 
| he proposed the establishment of a Staff Tribunal 
; and a Rates Tribunal ; and, regarding finance, said 
| that he would prefer to see the National Trangport 
| Board in the position of owners, issuing mainly 
| fixed-interest stocks in exchange for the assets they 
|acquired. He regarded it as of vital importance, 
| however, that some portion of the stocks should 
| be remunerated by dividends that would fluctuate 
| with the prosperity of the undertaking, for ‘‘ without 
| some such spur, the undertaking is bound to be a 
| lifeless body without enthusiasm or initiative.” 

Post-War Roap Poricy. 
The subject of special motorways, to which Major- 
| General G. 8. Szlumper alluded in passing, in the 
| course of his address to the Engineering Industries 
| Association on January 25, recorded in the foregoing 
| Note, received considerable prominence in the House 
| of Commons on the same day. Mr. P. Noel-Baker, 
| the Parliamentary Secretary to the Ministry of War 
Transport, was asked by Captain L. D. Gammans 
whether he was yet in a position to make a statement 
on post-war road policy; and, by Sir Adam Mait- 
land, whether he would publish particulars or plans 





obtained by present processes. In the other 
cracking process a so-called “fluid” catalyst is 
employed. This catalyst is in reality a very finely- 
divided powder which is capable of being so com- 
pletely dispersed by agitation with air or gas that 
it can be circulated like a liquid. The catalyst 
enters the reaction chamber with the stream of 
hydrocarbon to be cracked and when the cracking 
operation is complete the spent catalyst is trans- 
ferred to a regenerator by an air stream. The spent 
| catalyst is then regenerated for re-use by burning 
| off the carbon absorbed during the cracking opera- 
tion, at a temperature of 1112 deg. F. (600 deg. C.). 
The new Heatronic process for moulding plastics 
was also shown. In this, the moulding material 
| is electrostatically pre-heated by means of a high- 
frequency electric field which provides uniform pre- 
heating and very considerably reduces the moulding 
time. The new process, it is claimed, allows much 
lower moulding pressures to be employed, produces 
mouldings of greater uniformity, and very materially 
increases the production capacity of the moulds. 
Another interesting exhibit concerned a corrosion- 
resisting material having a structural basis of woven- 
glass films, impregnated and coated with a plastic 
substance. The material is capable of taking a 
hard glaze and when fabricated into tubes, fittings 
or other receptacles may be employed for handling 
corrosive materials; certain grades can be used 
continuously at temperatures of up to 270 deg. F. 
(132 deg. C.). A new development in filtering 
media was shown on one of the stands. This con- 
sisted of micro-porous porcelain, which, it was 
claimed, was capable of exceedingly accurate con- 
trol. In order to demonstrate this, petrol-water 





: , ‘ : | i -W tructi 
possible to visualise. To talk of harnessing road | of hin Sapaemnent Soe We post-war consirection of 


motorways. In reply, Mr. Noel-Baker said that, 
in the Government’s opinion, there was a clear case 


mixtures, containing up to 50 per cent. of each, 
were separated by using the new material. In the 
mechanical and instruments sections of the ex- 


for extending the present trunk road system, and | hibition were shown processing, treating, refining, 
they had it in mind to frame legislation which would | drying, packing and dispatching machinery and 
increase substantially the existing mileage of these | equipment, and measuring, indicating and recording 


| roads (about 4,500 miles) now vested in the Ministry 
|of War Transport. Discussions would be opened 

at once with highway authorities in order to select | 
| the additional roads to be scheduled as trunk roads ; | 
|and it might be necessary to plan some new trunk 
|roads where the line of the existing road was not 
| satisfactory. Consideration had been given to the 
| proposals, made in various quarters, for the con- 
| struction of a new system of motorways, to relieve 
| the pressure on the existing main roads. While the 


| Government did not think that there was sufficient 
| justification for embarking on the construction of a 
widespread system of entirely new roads, reserved 
| exclusively for motor traffic, they were satisfied that 
it would be expedient and economical to construct 
suitable lengths of roads of that type, where such a 
| course was preferable to the remodelling of existing 
roads. There was a strong case for reserving exclu- 
sively for motor traffic some of the by-pass and other 
roads designed to enable motor traffic to avoid built- 
up areas, and proposals to give the necessary 
authority for this purpose would be laid before Par- 
liament in due course. The Government intended 
to encourage the preparation of major schemes of 
improvement, so that they might form part of a 
long-term programme of public works, ready to be 
put in hand if signs were obsetved of an approaching 
|economic decline. They attached importance, on 
account of its economic value to South Wales, to 
the provision of a new road across the Severn 
estuary. 


Tae ExposiTion oF CHEMICAL INDUSTRIES, 
New York. 

Although most of the exhibits at the 19th Ex- 
position of Chemical Industries, held last month 
in New York, were directly related to the war 
effort, some interesting post-war advances in 
industrial chemistry were foreshadowed, models 
being used to demonstrate the operation of apparatus 
which could not be shown on a full scale. Among 
these were small-scale reproductions of cracking 
plants of two different types, employed in the 
manufacture of aviation spirit and synthetic rubber, 





which were displayed on the stand of the American 
Chemical Society. In one of these, in which a 








instruments. 


Nort oF ENGLAND InstiTUTE OF MINING AND 
MECHANICAL ENGINEERS. 

The annual examinations for certificated student- 
ships in vocational subjects in mining engineering 
and in mechanical engineering will be held under 
the auspices of the North of England Institute of 
Mining and Mechanical Engineers in the King’s 
Hall, King’s College, Barras Bridge, Newcastle- 
upon-Tyne, 2, at 10 a.m., on Thursday, April 13. 
Mr. 8. Walton-Brown, the chairman of the Institute 
Board for Examinations, points out that, at the 
present time, there are no statutory examinations 
for mechanical engineers or for the grade of over- 
man in mining, and the Institute examinations for 
certificated studentships are intended to be the 
equivalent of such examinations. Although the 
main object of the Institute is to assist the training 
and development of young men for the mining 
industry, there is no age limit for candidates. 
Furthermore, there is no entrance fee and the 
examinations are open to all suitable applicants, 
whether they are members of the Institute or not. 
Success in the examination may entitle an applicant 
to an award in the form of the remission of future 
subscriptions to the Institute to the extent of 
6l. 6s. All candidates for the examinations must 
present three testimonials as to sobriety and charac- 
ter, a certificate of proficiency in ‘‘ First Aid’ and 
an approved certificate in non-vocational subjects 
(if any). In addition, mining-engineering applicants 
must furnish a fireman’s certificate and a certificate 
of underground experience, and mechanical-engin- 
eering applicants a certificate of experience covering 
at least two years. A candidate possessing a univer- 
sity degree and diploma must submit this for 
inspection. A number of pamphlets containing 
particulars regarding the objects of the examina- 
tions, the rules to be observed, and instructions and 
advice to intending candidates have been prepared. 
These, together with application forms, are obtain- 
able from the honorary secretary of the Board for 
Examinations of the Institute, Neville Hall, New- 
castle-upon-Tyne, 1. Applicants should state 
whether they desire to sit for the mining or for the 
mechanical engineering examination. Completed 
application forms must be received by the honorary 
secretary not later than March 18. 
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LETTERS TO THE EDITOR. 


THE EVOLUTION 
To tae Eprror or ENGINeERine. 


Srm,—I must express my thanks to you for the 
kindly review which you have given, on page 24 of 
your issue of January 14, to the new edition of my 
book, The Evolution of Railways. Regarding the 
ruts in the Roman camp at Borcovicus, on Hadrian’s 
Wall: I deliberately avoided mentioning these | 
wheel tracks, as so far I have not had sufficient | 
opportunity to examine them carefully. As doubt- | 
less you know, there are various local theories in 
Northumberland to the effect that George Stephen- 
son was influenced by such traces in using the 
4 ft. 8 in. gauge, but Iam unconvinced. Stephenson 
did not build the Killingworth Railway (which was 
4 ft. 8 in.), and the general practice with early 
wagonways on the North-East Coast was nearer 
4 ft., which is somewhat smaller than the Roman 
gauge. Hence I avoided an inadequate reference to 
Hadrian's Wall. 

The theory advocated by W. W. Evans, which I 
resurrected for this second edition, was not discussed 
in detail, because I had previously advanced my | 
own theory, on page 2 of the book, that the principal 
determining factor in selecting a gauge of about 
3 cubits was the one unchangeable feature of early 
transport, namely, animal traction. It seems to me 
that the size and form (quadruped), and drawing 
power, of the animal influenced standard gauge, and 
not the size, the weight, and the strength of man. 
All the early German mining railways intended for 
man-power were of very much narrower gauge, and 
my examination of early wooden railways ip British 
mines (including a recent discovery in Cuntberland) 
shows similar practice here. 

Yours faithfully, 
Cuas. E. Lee. 





33, Tothill-street, 
Westminster, 8.W.1. 
January 19, 1944. 





JET PROPULSION. 
To THe Eprror or ENGINEERING. 


Str,—While jet propulsion has come as a surprise 
to many people, a good deal has been published on 
this subject during the past few years. Most of the 
information made available has referred to Con- 
tinental experiments just prior to the war, but one 
point is clear: it is the progress in metallurgy which 
alone has made possible certain essential elements 
of design. 

In the past, many promising machines have heen 
developed on paper, but for reasons of stress, 
extremely high working temperatures or other 
inescapable factors, the materials available have 
been the weak link in the chain. Too much emphasis 
cannot be put upon the need for still more intensive 
scientific research. British pre-eminence in this 
direction is one of our greatest industrial hopes for 
the future. Aircraft production, prime movers of 
all types, shipbuilding, the extension of scientific 
welding in its varied applications and many other 
branches of engineering are all dependent upon the 
progress made by metallurgical science, the fullest 
encouragement of which is of paramount importance 


OF RAILWAYS. | 


| that this function had been exercised in three 
| principal ways : 


| materials, including common measures of restriction | 
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THE ENGINEERING 
OUTLOOK. 


ILI.—LNTERNATIONAL AND FINANCIAL 
ASPECTS. 


THe year 1943 saw further progress in inter- 
national co-operation between the United Nations, 
and particularly between Britain and the United 
States, on questions of the supply, production, and 
distribution of raw materials and munitions of war. 
Some assessment is now possible of the results of 
the important measures taken in 1942 when four 
new joint bodies—the Combined Production and 
Resources Board, the Munitions Assignments Board, 
the Combined Shipping Adjustments Board and the 
Combined Raw Materials Board—were established. | 

The first annual report of the Combined Raw 
Materials Board was published on March 1, 1943. 
Under its terms of reference, the Board was vested 
with a comprehensive responsibility for planning 
the raw materials supply of the United States and 
the United Kingdom, as well as for collaborating 
with the other United Nations. The report stated 





by securing common action between | 
the Governments on all matters relating to the | 
supply, distribution and use of the major strategical 
of supply and the interchange of technical infor- | 
mation; by the establishment of co-operative 
arrangements for the purchasing of the less vital 
raw materials; and by the formation of a centre 
for the compilation of detailed technical and statis- 
tical information. The materials mainly considered 
were those of which the supplies had been seriously | 
curtailed or threatened by enemy action, such as 
rubber, tungsten and tin, and those which are of 
extreme importance to the war effort; for example, 
certain non-ferrous metals. 

Dealing with collaboration among the United | 














a comprehensive picture of the position in all thre« 
countries. In addition, the military authorities in 
each country are kept fully informed on the overal| 
production position, thus enabling them to pla: 
for the future with the fullest possible knowledg: 
of the supplies that will be available. To assist 
the work of this Board, three committees have been 
established, dealing, respectively, with steel, alu 
minium and copper, to collaborate with the Com 
bined Raw Materials Board. A resolution by th: 
Board, that components and weapons made in th 
United States specifically for the British Forces 
should have equal priority with the corresponding 
United States items, has been approved by th« 
Combined Chiefs of Staff. 

There has been a good deal of discussion during 
the past year on the operations of Lease-Lend, and 
some criticism has been apparent on both sides of 
the Atlantic; for example, it has been claimed in 
this country that Lease-Lend has been used to 
restrict the commercial freedom of British firms 
and might continue to be so used after the war 
In the United States (and also in this country) the 
impression was fairly widespread that Lease-Lend 
aid was mainly in one direction, and there was littl 
appreciation of the volume of such aid afforded by 
Britain to the United States and to others of the 
United Nations. A Government White Paper on 
mutual aid (“reverse Lease-Lend”™), issued in 
November, showed that very large quantities of 
goods and equipment had been transferred by 
Britain to the United States, Russia, and the other 
Allies. The value of goods and services transferred 
to the United States forces in the British Isles up 
to June 30, 1943, totalled 82,000,000/., including 
military stores valued at 21,000,000/., aircraft and 
aeronautical equipment valued at 20,000,000I., and 
industrial, naval and other goods valued at 
13,000,0001. 

Goods supplied from the United Kingdom to 
Russia up to the same date totalled 179,000,0001., 


Nations, the report states that the resources of | and included vehicles and tanks, 93,000,0001. ; 
Central and South America, of friendly neutrals | aircraft and aeronautical equipment, 65,000,000/. ; 
and of French overseas territories had been and | and guns and ammunition, 16,000,000/: The number 
were being mobilised. Discussions with Russia | of aircraft transferred to Russia up to the end of 
had also taken place, while supplies to Russia were | May, 1943, totalled 4,690 complete machines, plus 
covered by the Protocol Agreements. The report | their appropriate spares. While the actual values 


concluded : *‘ It has been possible to make a very 
real progress towards a planned and expeditious | 
utilisation of the combined raw material resources 
in the prosecution of the war.” There seems little 
doubt that the Board has fulfilled the functions 
laid down by the terms of reference with consider- 
able success, and has made an important contribu- 
tion to the efficient mobilisation of resources. Mr. 
William L. Batt, the American member, has drawn 


| attention to the useful role that such a Board could 


play under post-war conditions. It is clear, how- 
ever, that a genuinely international, rather than a 
purely Anglo-American, body will be required, 
if successful results are to be achieved. 

The production programmes of the United King- 
dom and the United States come under the juris- 
diction of the Combined Production and Resources 
Board in Washington, which was established in 
June, 1942, ‘* to combine the production programmes 
of the U.K. and the U.S.A. into a single integrated 
programme, adjusted to the strategic requirements 
of the war as indicated to the Board by the Com- 
bined Chiefs of Staff and by all relevant production 
factors." The Board was designed to work in the 





to the well being of future trade. 
Yours faithfully, 
Barm™ar, LiuMrrep. 
C. W. Brerr, 
Managing Director. 
22-24, Peterborough-road, 
London, 8.W.6. 
January 25, 1944. 





? 
INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—-The 1944 examinations for associate membership 


closest collaboration with the Combined Chiefs of 
| Staff, with the Munitions Assignment Board, and 
| with the Joint War Production Staff, in London, 
and the War Production Board in Washington. 
| It consists of the British Minister of Production, 
| Mr. Lyttelton, and the American Chief of the War 
| Production Board, Mr. Donald Nelson, or their 
| deputies. In May, Sir Henry Self succeeded Sir 
Robert Sinclair as Mr. Lyttelton’s deputy in Wash- 
ington. 

In June, the Combined Production and Resources 
Boards issued a third report, which shows how the 


and graduateship of the Institution of Heating and | production programmes of the United Kingdom, 


Ventilating Engineers will be held during the early part 


of May, although the actual date has not yet been fixed. | 


the United States and Canada have been increas- 


Completed application forms should be in the hands of | ingly co-ordinated to meet the changing strategical 
the acting secretary of the Institution, 21, Tothill- | Tequirements of the war. Production authorities 


street, London, S.W.1, as soon as possible, and by Febru-| in each country, when making decisions on their 





ary 19 at the latest. |own production problems, now have before them 


of goods and services transferred cannot properly 
be compared as between one country and another, 
it seems probable that, per head of population, the 
value of the goods and services provided for the 
United States Forces in this country has exceeded 
the per capita value of the Lease-Lend exports from 
the United States to Britain. 

General questions regarding the finance of indus- 
try, with particular reference to post-war conditions, 
have been further discussed during 1943, and these 
are of particular importance to the engineering 
industries in view of the high proportion of engin- 
eering capacity detailed for war production. The 
costing of Government contracts, which, as outlined 
in this series twelve months ago, had been the 
subject of widespread discontent, was reviewed in 
the Fourteenth Report of the Select Committee on 
National Expenditure, issued in November. In this 
report, the three methods of price fixing—contract. 
“cost plus” and maximum price—and the three 
methods of costing—post-costing, current costing 
and technical cost estimation—were reviewed. The 
Committee concluded that the object of all methods 
of price fixing should be to stimulate real efficiency, 
and that the method most likely to achieve this 
was the fixed-price contract, provided that the 
correct price could be ascertained. When, for 
special reasons, prices gould not be fixed in advance, 
but had to be established by post-costing, the cost 
investigation should aim at establishing what the 
costs ought to have been rather than what they 
were. The Committee strongly endorsed the views 
of industry regarding the importance of complet- 
ing the costing of all contracts with the least 
possible delay. 

The report pointed out that, although all the 
supply departments professed belief in the fixed-price 
contract, this had not been operated in practice so 
as to realise its full advantages. The policy had not 
been applied widely enough, and, in many cases, 
the fixing of the contract had been left to an unduly 
late stage. It was considered, also, that the time 
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and energy absorbed in ‘cost investigations had not 
been expended to the best advantage. The broad 
impression obtained was that there had been a 
tendency to concentrate attention on profit margins 
and the allocation of overhead expenses to a degree 
disproportionate to the attention given to the more 
important question of economy in real costs. The 
report stressed throughout that efficiency and real 
economy in production were the things that mattered 
and that all prices should be fixed and all costings 
undertaken with this end in view. 

The main conelusion of the Committee was that, 
in the absence of free competition, no really satis- 
factory technique of settling the “right price ’’ to 
be paid for an article had yet been evolved. They 
interpreted the “ right price’ of an article as being 
made up of the cost of production under the maxi- | 
mum practicable efficiency, and a profit margin 
adjusted from time to time so as to be just adequate 
to ensure the financial strength of the industry 
concerned and to provide an incentive to achieve 
a high, and, if possible, increasing, standard of 
efficiency. The Committee pointed out that, of 
two firms manufacturing the same articles under 
identical conditions as regards wages, costs of raw 
materials, etc., the one with the higher mapgin of 
profit was serving the national interest better. 
Given the safeguard of the Excess Profits Tax, they 
declared, “* looseness about costs must be much more 
damaging than looseness about profit margins.” 

A report issued by the Committee of Public 
Accounts on October 13, discussed Government con- 
tracts from the narrower aspect of profit. The 


could no longer rely on outside sources for finance. 
The Federation considered that essential working 
capital was being drawn away by taxation, and sub- 
mitted that, subject to the necessary safeguards, 
retained profits should be granted some relief from 
taxation. 

Another point emphasised by the memorandum 
was the need for taxation relief in respect of the 
writing-off of all assets over the expected life of the 
business. It was inequitable that such allowances 
were not made when taxation rates were low; in 
times of high taxation, these disallowances became, 
in effect, a tax on capital. Other reforms advocated 
by the Federation included the reduction of Excess 
Profits Tax and, in the case of companies having 
no E.P.T. standard, the raising of the ceiling by 
which the Board of Referees was limited to 8 per 
cent. or, in some cases, to 10 per cent. of the capital 
employed. 

Some of these points were answered by the late 
Chancellor of the Exchequer, Sir Kingsley Wood, in 
the course of his Budget speech in April. He said 
that charges incurred by the taxpayer with regard 
to the layout of factories and the dispersion of units 
in changing from peace-time to war-time production 
had been allowed already for taxation purposes, and 
that it had been agreed that similar treatment should 
be accorded to corresponding expenses incurred in 
the transition from war to peace. Relief both of 
income tax and E.P.T. had also been agreed in 
respect of any loss, whether partial or complete, due 
to the scrapping of plant, buildings and material 
which had been erected as part of the war effort. 





report recognised the principle that the margin of 
profit obtained on a contract must be allowed to 
vary according to the degree of risk and to the | 
efficiency with which the contract was carried out. | 
While a profit margin of 7} per cent. on turnover 
would be normal for a riskless contract executed 
with reasonable efficiency, profit should be related | 
to effective capital rather than to turnover. 

The report contained interesting statistical in- | 
formation regarding profits made in respect of | 
contracts under the various Supply Ministries : thus, 
on contracts placed over a period of five months with 
730 firms operating under the Ministry of Supply, | 
the average profit was 9-68 per cent. on an effective | 
capital of 240,000,0001., equivalent to 6-6 per cent. | 
on a cost of production of about 350,000,000. In | 


| tion of industry had been discussed between the 


With regard to deferred maintenance, it had been the 
practice of the Inland Revenue authorities to hold 
in suspense a part of the E.P.T., as though the 
repairs and renewals had been actually carried out. 
The Inland Revenue authorities had agreed to dis- 
pense with any detailed investigation on this 
subject and to fix the allowance according to pre-war 
maintenance costs. Questions concerning the taxa- 


Board of Inland Revenue and representatives of 
industry, commerce and the accountancy profession. 
The scope of these discussions would be broadened 
to include, for example, the relief of tax in respect 
of profits ploughed back into the business. 
Notwithstanding these assurances, the question 
of the financing of industry after the war un- 


the heavy iron and steel industry, profits in relation | doubtedly has caused many industrialists the gravest 
to capital had declined from 10-5 per cent. in the | concern. Even the refund after the war of the 20 per 
pre-war standard period (usually 1936 and 1937) to| cent. credit in respect of E.P.T. payments is not 
9-7 per cent. during an unstated period in the war. | binding, according to the late Chancellor of the 
In the lighter sections of the iron and steel industry, | Exchequer, on any future Government. In this 
profits were much higher, averaging 15 per cent. | case, one of the main criticisms of this method of 
during the war period. Capital in the iron and steel | tax alleviation, even if it were adequate in total, 
industry had been increased by 50 per cent. as com-! Which the 20 per cent. probably is not, is that it 
pared with the pre-war standard period. The | does not necessarily have any relationship to the 
report pointed out that the Ministry of Aircraft | needs of the company, the industry or the country. 
Production employed mainly the fixed-price con-| In a speech at Liverpool in June, Sir William 
tract, involving a higher degree of risk than was the | Jowitt, the Minister without Portfolio, declared that 
case with “cost plus” contracts, and the rate of , the difficulties of restarting industry after the war 
profit appeared to average between 10 per cent. and ; would be no less than those of demobilisation. He 
15 per cent. on capital. In 1941, a group of air- | foreshadowed the continuance of controls with 
craft-engine, propeller, and turret firms, employing regard to the allocation and price of raw materials 
a capital of 50,000,000/., made a profit of 12-82 per | as long as there was any scarcity. In the course of 
cent. on capital, or 4-41 per cent. on turnover. | number of speeches, the Home Secretary, Mr. 
Admiralty contracts generally showed higher mar- | Herbert Morrison, emphasised the necessity for a 
gins of profits. On fixed-price contracts for 32 war- | considerable degree of public control in industry 
ships ordered by the Admiralty between 1936 and | after the war. From the controversy which these 
1939, a profit of more than 20 per cent. on cost was | Speeches aroused, however, it is clear that opinion 
made on 23 of the ships, and of more than 50 per | regarding post-war policy varies widely. 
cent. on four of the ships. The Committee con-} As vet, apart from Mr. Churchill’s speech in March, 
cluded that *‘ the Admiralty’s methods of safeguard- | which envisaged a partial demobilisation following 
ing themselves against prices yielding excessive rates | the defeat of Germany, no clear indication has been 
of profit failed signally to achieve their object.” given by the Government as to what conditions in 
During the past year, increasing thought has been | their opinion will obtain after the war. It seems 


devoted to the change-over of industry from war- 
time to peace-time conditions. A memorandum 
submitted to the Chancellor of the Exchequer by 
the Federation of British Industries in January con- 
sidered that major changes in methods of taxation 


probable that decisions on such matters as finance, 
taxation and post-war control of industry have not 
yet been taken, but, in view of the regently 
announced diversion of a proportion of the staff of 
certain Government departments to post-war work, 


were required. It pointed out that considerable | it may be hoped that industry will not be kept in 
financial resources would be needed for the rehabili- | the dark much longer regarding the Government’s 


that it had been decided that disposal should, be 
carried out through the agency of the department 
mainly concerned with the supply of the goods 
during the war, and that the aim should be to avoid 
profiteering at the expense of the consumer while 
paying due regard to the rights of producers and 
distributors. 

The future of State-owned factories is still in 
doubt, but a significant statement was made in 
December by Captain Waterhouse, Parliamentary 
Secretary to the Board of Trade. He said that the 
Board of Trade was preparing a list of firms seeking 
new works and was anxious to discuss such possi- 
bilities immediately with any who might be interested. 
Another problem which has attracted some attention 
is the settlement of war contracts which may be 
terminated as a result of the change over from war- 
time to peace-time production. In the case of many 
firms, particularly small firms, a not inconsiderable 
part of their capital may be tied up in stocks of 
materials or equipment produced for war purposes, 
and the change-over to peace-time production may 
be impossible until this capital is released. This was 
one of the subjects stated to have been discussed 
by the Board of Inland Revenue with representa- 
tives from industry, commerce and accountancy. 

In the course of this article, it has been possible 
to mention very briefly only a few of the matters 
concerning the transition from war-time to peace- 
time production which particularly concerns and are 
engaging the attention of the engineering industry. 
In many cases, these questions are intimately con- 
nected with other issues, such as social security and 
full employment, and a full appreciation of the 
position cannot be obtained by viewing them from 
one aspect only. In the words of Sir Kingsley 
Wood, in his Budget speech, previously mentioned, 
such considerations are “not only of moment to 
industry, but have a wider importance in the 
general sphere of economic policy.”” The discussions 
between the Government and industry appear so 
far to have been confined to questions of taxation, 
as outlined above, but it may be hoped that industry 
will also be consulted on the broader issues of post- 
war reorganisation. 





OBITUARY. 


MR. J. W: CAMERON. 

Ir is with regret that we record the death of Mr. 
John Wells Cameron, which occurred on January 17. 
Mr. Cameron, who occupied a leading position on the 
technical staff of Messrs. Hayward-Tyler and Com- 
pany, Limited, hydraulic engineers, Luton, was born 
at Croydon on January 6, 1879. He served his 
apprenticeship with Messrs. W. R. Dell and Son, mill 
furnishers and general engineers, Croydon, and re- 
ceived his technical education at the Croydon Poly- 
technic, where his mathematical ability gained for 
him a number of. prizes and distinctions. On com- 
pleting his pupilage, Mr. Cameron joined the tech- 
nical staff of Messrs. Gwynnes, Hammersmith, 
where he secured valuable experience. In 1904, he 
obtained a leading appointment on the engineering 
staff of Messrs. Hayward-Tyler and Company, 
Limited, and continued to occupy this position for 
the remainder of his life. Mr. Cameron was a 
capable designer of reciprocating and centrifugal 
machinery and considerable electrical 
knowledge. He was closely concerned with the manu- 
facture, in this country, of the Gelpke-Kugel turbo 
pumps and, we believe, was responsible for the 
design of some of the earliest centrifugal oil pumps 
employed in industry. Moreover, he carried out 
much valuable work on the design of submersible 
pumps and one of the first centrifugal borehole 
pumps installed in this country was made to his 
design. Mr. Cameron was also responsible for the 
design of cargo oil pumps, pipe-line pumps, water- 
works pumping machinery, and other installations 
of the reciprocating type. For many years he held 
appointments in mathematics and in engineering 
subjects at Luton Technical College. He wrote 








tation of industry for peace-time purposes, and that, | intentions. 
notwithstanding war-time reliefs, the financial| The disposal of surplus goods after the war is a) 


position of many firms had deteriorated during the | matter of particular importance to certain industries, | 
war. Owing to the possibility that income tax|and the Government’s policy regarding it was| 
He said 


announced by Mr. Dalton in November. 





might continue at a high level after the war, industry 





several books on reciprocating and centrifugal 
pumps and also contributed to discussions at the 
engineering institutions. He was elected an 
associate member of the Institution of Mechanical 
Engineers in 1913. 
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CONSERVATION OF RESOURCES.* 
By Dr. E. 8S. Grumety, C.B.E. 
(Concluded from page 56.) 


A matrer which is of the greatest moment con- 
cerns the treatment of fines under } in., of which there 
are produced 20,000,000 to 25,000,000 tons per annum. 
According to a random sample, some 65 per cent. of 
this material passes through a 4 in. mesh. A very 

tonnage of these fines is already used at collieries, 

coal usage in pulverised-fuel plants amounts to 
6,000,000 tons. It is generally agreed that, if fines 
could be removed from coal and treated separately, 
many of the problems of the appliance makers and fuel 
technologists would disappear, ause it is primarily 
the fines which cause technical difficulties such as 
clinkering, slagging, and dust and grit emission. It 
is solely the fines which cause uneven fuel-bed resist- 
ances, and hence poor combustion on chain-grate 
stokers, and it is solely due to the fines that boiler 
slacks have to be wetted. This applies more par- 
ticularly to coals which are free-burning. Fines also 
prevent the drainage of washed slack. The separate 
removal and treatment of fines is not a new suggestion. 
In a recent bulletin of the University of Illinois, it is 
suggested that fine coal should be separated and dry- 
cleaned, and that large coal should be wet-washed. 
This might have some advantages from the coal 
industry's point of view in reducing the slurry problem, 
to solve which much time, money and thought has 
been expended on flocculation, froth flotation, filter 
pressing, drying, ete. The slurry is a material for 
steam-raising purposes which no other industries would 
consider and which involves heavy labour charges. 
Removal of the fines might also, in many cases, avoid 
cleaning of the large coal, for the fines generally— 
although not always—contain more ash ; for instance, 
the previously quoted case of the dry slack with 9 per 
cent. of ash cout be separated into 1 in. to 4 in. with 
7 per cent. ash and } in. to 0 in. with 13 per cent. ash. 

An objection frequently raised is that it is difficult to 
dry-clean the fines, especially if there be any moisture 
in the mine. Though sometimes true, the general 
application of what may be a sound principle should 
not be ruled out. Further, many proposals of this 
nature have been turned down because the dry cleaning 
would not reduce the ash content to a standard of, 
say, 7 per cent. to 8 per cent. The necessity of such 
a standard is questionable. Experience with existing 
pulverised-fuel boilers indicates that there is an upper 
limit of about 20 per cent. to 23 per cent. ash above 
which operation becomes impracticable, but fines with 
12 per cent. to 15 per cent. ash can be used efficiently. 
Therefore, in the treatment of fine coal, it may not be 
essential to aim at extremely efficient removal of ash. 
A further objection frequently raised is that it is difficult 
efficiently to screen out material less than } in. in size. 
It may be suspected that this problem has been 
regarded justas a nuisance, and that the industry, never 
having anticipated getting a reasonable price for fines, 
has regarded the solution from a negative angle. It is 
not impossible that, if this problem were attacked from 
a positive angle, designers of plant might be encouraged 
to produce much better equipment. The trend in the 
past has been for the coal industry to produce super 
quality graded coal, often over-cleaned, at the cost of 
sending usable material to the tip. 

On the production side it is generally accepted that 
mining methods have been restricted by the relatively 
high price of large coal and the consequent need to 
produce as much large coal as possible. It is now 
generally recognised that this position is rapidly chang- 
ing and will have to have a reaction on the price struc- 
ture. The big consumers already recognise that the 
coal industry must be encouraged to produce coal as 
cheaply as possible, irrespective of size, and not be 
restricted by unreasonable consumers’ demands and 
that it is up to the appliance makers and fuel tech- 
nologists to make use of such sizes as may be most 
cheaply produced. It might well be argued that the 
idea that the coal industry is a commercial concern 
which must prepare and sell its products to suit its 
customers is, as far as inland consumption is concerned, 
fundamentally wrong. Coal is a national asset which, 
following a co-ordinated policy, must be produced, 
prepared and utilised as economically as possible, and 
all parties must combine to achieve this. We must 
realise that there must be some sort of systematic 
planning, not between isolated pits and isolated con- 
sumers but between the coal industry, appliance makers 
and consumers in general. The time is long overdue 
when consumers and producers should meet to discuss 
their respective difficulties and requirements, both 
technical and commercial, in order that the chief 
national asset—coal—may. in future, be produced and 
utilised at maximum efficiency. This country excels 
in technical ability. Let us see that it is fully utilised 





* The Melchett Lecture, read before the Institute of 
Fuel on Thursday, October 14, 1943. Abridged. 





and co-ordinated. The potentialities of the coal indus- 
try’s own Research Association are enormous, and it 
is to be hoped that one of the first efforts of B.C.U.R.A. 
will be to study some of the problems referred to above, 
in close collaboration with the consuming industries. 
Of the problems awaiting investigation, that of finding 
some alternative to present mining methods must not 
be neglected. It is becoming increasingly difficult to 
man our pits, and will probably be more so as time 
goes on. How much real progress has been made in 
underground gasification is not known, but I would 
suggest that underground gasification should be tried 
in this country on one of the outcrops. It would not 
be a costly matter to sink shafts 50 ft. deep. When the 
experiment is concluded, the overburden could be 
removed and we could see what had happened in the 
coal seam. An obvious objection will immediately 
be raised to the effect that the overburden would not 
be representative. In spite of this, I think some useful 
preliminary experience would be gained. 

It is very regrettable that this country, which owes 
its pore ame! to coal, knows less about combustion of 
coal than other countries. The first real studies of the 
subject were made by Kreisinger and Ovitz in the 
United States and were followed up by Nicholls of the 
United States Bureau of Mines. The subject has 
been given much attention in Germany and Russia, 
but in this country has received very little. My col- 
leagues and I have published our own investigations,* 
relating particularly to combustion on chain-grate 
stokers. They include the study of the effect of many 
variables on the performance of different types of coal, 
including the explanation of the effect of added water. 
Our work has emphasised the importance of the struc- 
ture of the fuel bed with different types of coal and its 
relationship to burning rate, fuel-bed resistance and 
draught requirements, gas composition, temperature of 
fuel bed, and temperature of grate. It has also shown 
how objectionable caking properties can be. overcome 
by increasing the burning rate. How interesting 
and important this subject may be is shown by the 
figures of Table I, which relate to the blending of 
anthracite duff with a highly caking and swelling bitu- 
minous coal, the original depth of the fuel bed being 
6in. The highly swelling caking coal, used alone, gives 


TABLE I. 





Fuel Bed Resistance. 





Maximum 
Grate 
tempera- 


At end of 
Ignition 
Period. 


Initial. | 
| 4 ture. 
| 


Caking Anthra.- | 
cite. 


Ignition | 
Coal. Period. | 


In. 


Per cent. | Per cent. 
100 0 12 


Deg. C. 
260 


355 
630 


75 
50 


25 
50 6 








a fuel-bed structure which is porous, open, swollen, 
124 in deep, in which there is poor contact between 
coal and air, resulting in low CO, in the flue gases and 
therefore low efficiency, but, for the same reason, leads 
to low fuel-bed resistance and low temperature of grates. 
When anthracite duff or similar non-swelling material 
is mixed with the bituminous coal, the fuel bed becomes 
more compact (only 6 in. deep), there is an increase of 
contact between air and coal, and an increase in the 


efficiency resulting from higher CO, content of the flue | 


gases; but, at the same time, the fuel-bed resistance 
increases and there is a material increase in grate tem- 
perature. Such things are of importance in the 
development of travelling-grate stokers, and a study 
of fundamental principles might lead to further im- 
provement and better operation. 


There are innumerable problems connected with | 


combustion about which either too little is known, or 
the information is not sufficiently disseminated. For 
instance, it is said that low efficiency results from too 
much excess air because it has to be heated up to the 
temperature of the exit gases, but little or no refer- 
ence is made to the serious effect the excess air has on 
the temperature of the combustion, and consequently 
on the heat-transmitting power. It is seldom appre- 
ciated that, with average bituminous coal, the theoreti- 
cal temperature with 12-4 per cent. CO, exceeds 1 600 | 
deg. C.; whereas, with 7-4 per cent. CO,, the tempera- 
ture barely exceeds 1,000 deg. C. The difference in tem- 
perature between fuel beds of caking and free-burning | 
coals, and the consequent effect on heat transmission, 
has been insufficiently studied. Free-burning coals, if 
burned in thick fuel beds, owing to their reactivity, 
will give a dull, nearly black surface with poor radiation, 
and to get a desirable radiation effect such coals must 
be used with thinner fuel beds. The very high tem- 
peratures obtained with South Wales coals and, in 
consequence, their high radiation effect, has seldom 
been stressed ; neither has the radiation effect of different 
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types of coal in the domestic grate been exhaustive, 
investigated -burning coals are valued for their 
quick steam-rai properties under existing natural 
or tedeaed rangi conditions, but owing to the 
difficulty of consuming the volatiles they are probab|, 
inefficient, and it might be asked whether better 
results could not be obtained with lower-volatile coa\s 
using forced draught. It is probable that low-grade 
fuels such as slurry would give better results if burned 
with preheated air. a 

There has recently been set up an organisation, 
sponsored by the Association of Shell Boiler Makers 
and the Stoker Makers’ Association, the British Coal 
Utilisation Research Association, various Governme:t 
departments and the Ministry of Fuel and Power, which 
pro to establish the relative value of different siz.s, 
qualities and types of coal, as used in their applianc.s 
and to collate existing knowledge and undertake invest; 
pe to produce improved fuel-consuming appliances 

rogramme is very comprehensive, and that part 
which involves large-scale experiments, if carried out in 
a central research station, would require a big staff. 
would take a long time, and would entail heavy expen«: 
ture. In a recent report, the Parliamentary and 
Scientific Committee suggest the employment of 
Comente of research scientists at a cost of many 
ns of pounds sterling a year. The method that 
n devised for the investigation of fuel problems 
F ocbeney the British Coal Utilisation Research Associa 
tion should reduce this expenditure and, in several 
ways, will have advantages. It is proposed to conduct 
these investigations in industry itself, and with the ai: 
of the Fuel Efficiency organisations set up by the 
Ministry of Fuel and Power. The method will bring 
into action a number of engineers with practical exper: 
ence, not only of operation but of costing ; it helps in 
ating information and getting a much wider 
circle of users interested ; and it will encourage indi 
vidual enterprise, besides reducing the time lag between 
research _ its application. It often happens that, 
with research carried out at a central station, much 
experience is gained in doing the work which it is 
difficult to transmit to industry. By the above method, 
industry will be getting its own experience. It is the 
view of an American research association that ex 
change of ideas while work is still in progress will often 
hasten by months the application of new data. 

In the past, factories ee coped with their own pro 
blems and have found their own solutions. The results, 
however, have too often been left unpublished, forming 
part of the accumulated experience of the factory, or 
(more usually) of its engineer-in-charge, often because 
the ~ eee of what has been done has remained 
unrecognised. The factory is still the best place for 
certain lines of research; in fact, the only place for 
large-scale operation. In future it is hoped that 
interesting e iences will be communicated to the 
British Coal Utilisation Research Association, which 
has already taken steps to ensure that, on its part, re 
sults of research will be made available to industry as 
soon as possible. To give some indication of the type of 
information which will be sought for, the following 
outline example of information already obtained is 
given in Table II. This shows the effect of load and 
draught on efficiency and the difference between slacks 
and graded fuels when burned in a sprinkler stoker, 
the boiler being a ‘‘ Super Economic” with a normal 
continuous rating of 15,000 lb. per hour. When using 


TaBie II. 





Temp 
of Flue 
(iases 


Steam load. 


Lb. per hour. a 
| 


Deg. € 
230 
220 
221 





m 
14 





13- 
12- 
12- 


13° 
14: 
13- 


72- 
71: 
74-0 | 
77-1 | 
77- | 
78-0 | 


16,100 | 
14,219 
11,741 


232 
229 


221 


16,340 
14,259 
11,932 














slacks, an increase in load and burning rate per square 
| foot increases the exit flue-gas ay age by only 
10 deg. C., which is offset by a better CO,; so that 
csi there is only a small drop in efficie ney, caused 
| almost entirely by greater carbon loss in grit emission 
When using graded fuel there appears to be also a ver) 
small drop in efficiency. Comparing slack with graded 
coal, there is a difference of some 5 per cent. in efficiency 
(worth about 2s. per ton of coal), which is almost 
entirely due to greater grit emission with the slacks ; for 
a given draught, very little difference in output could 
be noted between slacks and graded fuel under the 
stated conditions. 

Certain improvements in stoker design have al- 
ready been indicated, and a committee is working to 
foster greater knowledge of the performance of British 
coals. If, by research, we can produce more efficient 
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machinery for using coal, we shall not only cheapen our 
industrial production but may create an export demand 
for the machinery in all industrial countries. Some- 
what similar committees are being set up to study other 
problems. The coal industry, for instance, has set up 
a panel to study the combustion of low-grade fuels, 
especially slurry. With regard to other fuel develop- 
ments—such as total gasification—one wonders how 
long it will be before a solution is found. Many years 
ela between the first experiments on hydrogenation 
and the starting of the plant at Billingham. It seems 
possible that, given the necessary staff and finance, it 
could have been done in less time. We shall not, in the 
future, be able to wait many years for major develop- 
ments in coal processing, and it may be suggested to 
the gas industry that the problem be regarded as a 
major operation, not to be solved by the erection of one 
experimental Lurgi plant, but by the erection of at 
least five or six in suitable gas works, with adequate 
research staffs. As to coke-oven research, it seems 
desirable that this should be considerably extended. 
The research associations have been handicapped by 
lack of funds and lack of suitable plant for investiga- 
tions, and their work has been altogether on too small 
a scale. At least one battery of ovens should be 
equipped with a set of ovens fully instrumented and 
equipped for experimental purposes. There is still 
much work to be done in developing gas producers. It 
would hardly be sense to put down one gas producer for 
study in a research station, when industry has a large 
number which could be made available for experimental 
work. Reference has already been made to certain 
work now being carried out at power stations, but 
which, I think, might be greatly extended. Investiga- 
tions of this nature cost money, and the Parliamentary 
and Scientific Committee have already stressed the 
importance of national funds being provided. One 
might ask if the Government could not find some way 
of diverting a fraction of the savings which are being 
made as a result of the Fuel Efficiency Campaign into 
a research fund. The savings must amount now to 
many millions of pounds per annum. 

Sir Harold Hartley has recently given an address 
on the subject of research, and there would appear to 
be general agreement that research on a wider and 
better planned scale is desirable. It is not only desir- 
able but, in view of dwindling resources, absolutely 
essential. An important change in the future in con- 
nection with the operation of research associations, 
studying fuel as a basic source of energy, may be visual- 
ised. Teewen, in this and other countries, the research 
was carried out in special stations by special staff— 
often a staff of scientists with little or no industrial 
experience. The work was carried on for two, three, 
four, or five years without people outside knowing very 
much of what was going on, while research sometimes 
tended to drift from practical to academic problems. 
The new method will be to bring industry and the staff 
employed in industry into more direct contact with the 
work. Going even farther, industrial staffs will do the 
work themselves, with the research association acting 
as a co-ordinating and analysing and guiding body. 
The c e is already occurring, for the director of 
the British Coal Utilisation Research Association has 
expressed the view that industrialists and scientists 
should be brought together and should meet on common 
ground as often as possible. After the war it will be 
necessary for us to collaborate more than ever before 
in the interchange of technical information. The Iron 
and Steel Industrial Research Council have shown how 
manufacturers of steel and of steel-making plant can 
usefully interchange their ideas and information, and 
engage in co-operative research to improve the technical 
bases of their industry. I believe that the work 
described above, in which the makers and users of indus- 
trial combustion equipment are joining forces to pursue 
large-scale research, will one day be found to have been 
of immense pioneering importance in this direction. It 
is also of great importance that there should be colla- 
boration not only within a certain industry, but also 
between industries, and this is undoubtedly developing 
out of the Fuel Efficiency Campaign. I believe that 
inter-industry contact may prove to be of very great 
value. It is always an advantage to have a new line 
of thought brought to bear on a problem. 





ELECTRICAL ENGINEERING LECTURES, KING’S COLLEGE, 
Lonpox.—aA course of four special lectures will be given 
in the Department of Electrical Engineering at King’s 
College, Strand, London, W.C.2, at 3 p.m., on the four 
Thursdays in February. On February 3 and 10 Mr. 
W. H. Horsley, M.I.E.E., of Messrs. C. A. Parsons and 
Company, Limited, will lecture on “ Turbo-Generator 
Practice. On February 17, Mr. N. V. Castling, of Messrs. 
A. Reyrolle and Company, Limited, will speak on “ Elec- 
trical Switchgear,” and the last lecture of the series, on 


“ Generator Protection,”’ will be given, on February 24, 
by Mr. 8S. D. Thorp, A.M.I.E.E. 


Admission is free. 





LABOUR NOTES. 


Unper an award of the National Reference Tribunal 
for the coal-mining industry—which was issued on 
Saturday last—the minimum wages of men working 
underground are to be increased to 100s. a week, and 
those of men working on the surface to 90s. a week. 
The claim submitted to the Tribunal by the Mine- 
workers’ Federation of Great Britain was that the 
present national minimum rates for adults—83s. a 
week for underground workers and 78s. a week for 
surface workers—should be increased to 61. and 51. 10s., 
respectively. The Federation also asked for an increase 
in the minimum wage awarded to juveniles by the 
tribunal in September last, and for an adjustment of 
piece-work rates, to meet the change. 


In its award, the tribunal—of which Lord Porter 
is chairman—says that it is satisfied ‘+ that a substantial 
change of circumstances has taken place as a result of 
the increased need for a larger output of coal, the 
necessity of augmenting the number of miners employed, 
and the compulsory recruitment of juveniles of 18 for 
work in the mines.” It thinks that some increase in 
the national minimum wage for men is justified, pending 
an overhaul of the general wage structure of the 
industry. 

Up to the age of 174, the wages of boys are increased 
in the same proportion as those of the men, but in 
respect of older youths, the tribunal is of the opinion 
that the change of circumstances necessitates a larger 
increase, particularly in view of the fact that, as a 
result of the present compulsory recruitment, many of 
these youths will be working far from home, and be 
compelled to find billets. Accordingly, the tribunal 
awards 70s. underground, and 60s. surface, for age 
group 18, 75s. underground and 65s. surface for age 
group 19, and 80s. underground and 70s. surface for 
age group 20. 


The Minister of Labour and National Service has 
decided to apply the award forthwith as a basis of 
payment to trainees at the various centres. Where 
it is unavoidably necessary to billet trainees at some 
distance from the centre, arrangements will be made 
to reimburse travelling expenses so far as they exceed 
6d. a day. 





Professor A. L. Bowley claimed in the course of a 
broadcast analysis of war-time labour disputes last 
week that the effect of strikes was greatly exaggerated. 
The grand total of days lost during 44 years of war, 
if spread over the whole wage-earning population, 
would amount, he said, to barely half of one day— 
say, one Saturday morni Official figures of days lost 
were about 5,500,000, while the number of wage earners 
was presumably greater than 11,000,000. The numbers 
have increased a little, year by year, but in the fifteen 
months to the end of last November, the overall loss 
averaged less than two hours. 


It was certainly regrettable, Professor Bowley went 
on to say, that an average of 24 disputes weekly had 
not been settled without stoppage of work, but it was 
clear that the direct effect on production had been 
unimportant, except in key industries, or in coal or 
other products of which the supply was short. The 
indirect and unrecorded effects might be more serious, 
for a temporary shortage of some essential part or 
material might hold up production in other industries. 
Earnings had increased considerably in some cases, but 
ordinary time-rates were, on the average, less than 
40 per cent. higher than before the war, for all industries. 





It is stated in the Transport and General Workers’ 
Record that the employers on the Heavy Chemical 
Joint Industrial Council have agreed to pay plain time 
rates for statutory holidays if the holidays are not 
worked. When worked, payment will be at the rate 
of time and a half, and an equivalent period off will be 
granted and paid for at plain time rates, provided the 
employee takes the holiday, and presents himself for 
work on the preceding working day and on the working 
day following the holiday. Employees will be qualified 
for these payments after two months’ service. The 
day will be from midnight to midnight. Employees who 
refuse work on a holiday after being ordered to work 
will not be entitled to payment. 





Sir I. Albery, the Unionist Member for Gravesend, 
asked the Minister of Labour and National Service in 
the House of Commons last week, if he would defer 
proceding with the Reinstatement in Civil Employ- 
ment Bill pending inquiries from the principal em- 





ployers of labour and the principal bodies representing 





employers generally, whether they could give guarantees 
on behalf of their members that all employees returning 
from war service would be re-instated in employment 
within the trades and industries which they repre- 
sented ? Mr. Bevin said: “ No.” 


A trade union claim that London Transport should 
bring the rates of wages of employees engaged in the 
generation and distribution of electricity on its railways 
into line with the rates of such employees in the tram 
and trolley "bus department has been rejected by the 
Industrial Court. The tribunal advised the parties to 
endeavour, by negotiations, to reach a standard rate 
for both sections. 





In its latest quarterly report, the Cardroom Workers 
Amalgamation states that discussions of an exploratory 
character on the subject of the reorganisation of the 
cotton spinning industry have taken place with repre- 
sentatives of the Employers’ Federation ‘‘ who do not 
appear to have made any serious study of internal. 
post-war problems and their possible solution.” “‘ This 
is,” Mr. Roberts, the general secretary of the Amalgama- 
tion, goes on to say, “a most disquieting feature, 
because we were informed over twelve months ago that 
a special committee had been established for the 
specific purpose of submitting proposals for reform. 
Apparently, a wage-for-age basis for juveniles is the 
only one that has emerged. It is fortunate, therefore, 
that our own proposals are drafted and can form the 
basis of discussion. How far they will form the basis 
of agreement will be determined by the outlook of those 
representatives who discuss them with us, and we can 
only express the hope that the progressive-minded will 
not be in a minority.” 


Expressing the opinion that, while the war lasts, 
there is little hope of a reversion to normal hours being 
“more than a respite,” Mr. Roberts points out that, 
although it has been stated that the Ministry of Labour 
and National Service filled 12,000 vacancies in the 
spinning and doubling sections of the cotton industry in 
the past eighteen months, available figures show that 
the numbers employed declined over the same period. 
“ That is,” he adds, “ understandable, in view of the 
high average age of the operatives now employed, and 
it is this very factor which makes overtime such an 
onerous burden, particularly when these same workers 
have to perform extra work in normal hours.” 





A number of interesting points are dealt with in the 
report of a court of inquiry into the wages and wage 
structure of the wool-combing section of the Yorkshire 
wool textile industry by the Ministry of Labour and 
National Service under the Industrial Courts Act. On 
a claim by the unions—the National Union of General 
and Municipal Workers and the Wool, Yarn, and 
Warehouse Workers’ Union—that the wage system 
should be simplified, the employers, for example, 
objected, contending that attempts at simplification 
might do more harm than good. The finding of the 
Court was that the calculation of the rates of pay was 
unnecessarily involved and intricate and the nulnber 
of rates of pay excessive. Instead of 39 rates, as at 
present, it would be adequate, it believed and recom- 
mended, to have five for men and five for women. 





The wage rates recommended by the Court are from 
47s. to 51s. a week for women, from 66s. to 74s. a week 
for men on day work, and from 74s. to 82s. for men on 
night work. These are flat rates, consisting of a base 
rate and war advance. They do not include any 
amounts payable under the bonus on production 
scheme. In the opinion of the Court, the bonus scheme 
is unsatisfactory, but should remain as it is, subject to 
a minimum payment of 4s. a week while an independent 
person formulates a new one on clear and simple lines. 





On the subject of the war advance, the Court recom- 
mended consolidation of part of the cost-of-living 
advance with the wage rates and the conversion of the 
remainder into a flat-rate war advance. At the out- 
break of the war the cost-of-living advance stood at 
52 per cent.; it is now 1124 per cent. The Court’s 
opinion was that much of that 112} per cent. could 
properly be transferred to the base rate and that the 
balance should be replaced by a flat rate war advance. 
In the recommended rates of pay 20s. is regarded as 
the war advance in the men’s rates, 15s. in the women’s 
| rates and varying amounts in the youths’ rates. 








| On January 1, the official cost-of-living index figure 

was 99 points above the level of July, 1914, showing no 
change compared with December 1. The index figure 
of food prices also remained unchanged at 68 points 
above the level of July, 1914. 
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THE THERMAL RATING OF WORM 
GEARBOXES.* 


By Dr. Harry Wacker, A.M.I.Mech.E. 


Tere are generally two factors that may limit the 
power capacity of an enclosed gear drive. The first is 
concerned with the tooth pressure and the resistance 
to the various types of wear or failure associated with 
direct tooth load. i t 
temperature of the lubricant reaching the engaging 
teeth. If the temperature is too high, the oil film may 
fail at moderate tooth pressures, with the result that 


the tooth surfaces are rapidly destroyed, and, in the | 


instance of worm gear, the structure of the metal may 
be affected by the progressive increase in temperature, 
causing disintegration of the bronze wheel. 

Drives consisting of spur gears, helical gears, and 
bevel gears are usually limited in power capacity by 
considerations of tooth wear and strength, since these 
types of gears have a high efficiency, in the neighbour- 
hood of 98 per cent. upwards, and the gear case has 
usually a sufficient heat-dissipating capacity to lose 
the heat caused by the power loss, without causing 
too high a working temperature. Worm gears are 
almost invariably less efficient, working values being 
from about 96 per cent. downwards, decreasing as the 
reduction ratio increases. Since the heat generated is 
proportional to the power loss, the heat to be dissipated 
from a worm drive may be several times that of the 
other types of drive, and in practice it does prove that 
worm-gear drives are more often limited in capacity by 
temperature rise than by any other factor. It is 
desirable, therefore, to be able to predict the power 
that can be transmitted through any worm drive for 


a given maximum temperature rise. The more accu- | 


rately this can be done, the more compact will be the 
design of the unit, since an element of doubt invariably 
leads to an unnecessarily high factor of safety. 

This paper discusses the factors that influence the 
temperature rise of enclosed splash-lubricated gear 
units, with particular reference to worm-gears. The 
nature of the problem is best perceived by considering 
what happens when a gear unit is put under load. 
Between the input and the output shafts there is a 
loss of power which is totalled from the frictional loss 
in the teeth at engagement, the losses in the bearings, 
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tution by May 31, 1944. 
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| and the losses due to oil drag and churning. Assuming 
the gear to be started up from room temperature, the 
| heat generated causes a temperature rise in the gears, 
bearings, and lubricant; and the heat flows to all 
parts of the unit, including the outer case which is 
in contact with the surrounding atmosphere. The rate 
of heat dissipation from the box increases as it becomes 
hotter, so that, assuming a constant rate of power loss 
within the box, there will be a tendency, if the gear is 
allowed to run long enough, for a maximum tempera- 
ture to be reached at which the rate of power loss 
| within the unit is equal to the rate of heat dissipation 
| to external objects. Theoretically, this equilibrium 
state is only reached after infinite time, since the curve 
of time temperature approaches the horizontal asymp- | 
totically ; but in practice, dependent on the size of 
the unit, it invariably takes less than a working day 
for the temperature to reach such a close approach to 
the equilibrium temperature that the difference is 
absorbed in slight variations in atmospheric tempera- 
ture. It is this maximum equilibrium temperature, 
| therefore, which has to be taken into account for 
continuously running gears. Intermittently running 
gears require special treatment, but, assuming a con- 
| stant cycle of operation, there is a tendency again for 
| the temperature to reach a definite maximum value | 
|once per cycle. To assess this heat balance requires | 
|@ knowledge of the power losses within the box, and 
of the ability of the box to transfer heat by convection 
| radiation and conduction. It is unnecessary to separate 
| these three forms of heat transfer and they will be 
collectively referred to as ‘‘ heat dissipating capacity.” | 
The test bed shown in Figs. 1 to 5, herewith, was | 
used for obtaining many of the observations on which 
the results are based. Although not primarily designed | 
for the present purpose, it lends itself to the type of | 
| test required. The gearing arrangement comprises a 
| closed-circuit train of two pairs of worm gears and a | 
chain drive. The worm gear a is a standard unit with | 
| wheel shaft and worm shaft mounted on dual-purpose | 
| ball bearings; one extension of the worm shaft is | 
| coupled through a flexible coupling to a motor, and 
| the other end is connected by chain drive to the worm- 
shaft extension of the worm gear 6. The gear b is | 
| housed in a standard box, with the exception that the 
| worm shaft is supported on a roller bearing at each end 
| and is free to move axially through a small distance, 


gear case. By means of a lever and weights, an axial | 
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thrust load may be applied to the worm shaft. The 
two wheel shafts are coupled together by a rigid 
coupling, one half of which has a splined bore, with 
a sliding fit on the shaft, so that expansion or distortion 
can be accommodated. The bolt holes through one 
half of the coupling are elongated into arcuate slots for 
setting purposes. 

The system is set for action by first turning one half 
of the coupling relatively to the other until the worm 
shaft 4 is approximately midway between its limits of 
axial freedom. The load lever is then set in a horizontal 
position by means of a screw adjustment outside the 
thrust housing. When weights are placed on the loading 


| lever, the two worm gears and the chain drive become 


loaded to a known amount, dependent on the weights 
and leverage. Since the system forms a closed circuit, 
the function of the motor is to revolve the gears and 
to supply the power losses only. The motor has 
variable speeds from 250 r.p.m. to 3,000 r.p.m., and is 
swing-mounted, with a dashpot at one side and a torque 
arm at the other. The motor torque is measured by a 
spring balance, and a counterbalance is suspended from 
the torque arm, so that, in conjunction with a specially 


| graduated dial on the balance, no alteration is required 


if the motor is reversed. The balance gives a quick 
and ready means for measuring the torque under most 
normal conditions of running, but, when accurate 


| efficiency readings are required, the balance is removed 


and measurements are made by means of a weighing 
arm supported on a knife-edge. The other spring 
balance, over the end of the loading lever, is only 
used for the purpose of applying and removing the load 
gradually, and no error is therefore introduced on this 
account. 

The two worm gears must, of course, be of the same 
hand and the same ratio, with a 1/1 chain drive; but 
worm gears having any ratio (provided that they are 
reversible) may be put in the boxes, and different ratios 
may be used simultaneously if the ratio of the chain 
drive is adjusted accordingly. . The two boxes are of 
the same size, but provision is made for substituting 
a smaller box in place of the one adjacent to the motor. 
The object of this is that, having ascertained the con- 
stants for the machine, using two equal boxes, the 
smaller box can then be placed in position and sub- 
jected to very heavy overloads without damaging any 
other part of the machine. The effect on performance 


—— |there being no thrust bearing for the worm shaft | of different materials, lubricants, gear designs, etc., can 
* Paper presented to the Institution of Mechanical | within the box. At the opposite end to the chain drive, | be observed over a wide range of load and speed condi- 
Abridged. Contribu- | the worm-shaft extension of gear } carries a ball thrust | tions, and for such tests an oil-circulation system is 


all these later results are, however, outside 
the scope of the present paper, except those that con- 
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heat rating. 

The loading lever’ has alternate pivots, so that it 
can be made to apply a thrust in either direction. The 
effect of changing the pivot is to bring the worm gears 
into contact on the opposite faces, and to promote 
tension in the opposite side of the chain drive. A study 
of the gearing diagram will show that, if the} worms 
have a right-hand thread and the motor turns clock- 
wise (when looking at the coupling end), and the upper 
pivot is used for the loading lever, the worm gear a 
simulates the action of an over-driving worm gear 
(wheel driving worm) and the gear 6 acts in the normal 
manner of worm driving wheel. If the direction of 
rotation of the motor is reversed, gear 6 becomes an 
overdrive and gear a a normal drive. Since the read- 
ings of the machine give the overall efficiency of the 
gear circuit, the temperature rise in each box is used 
to calculate the separate efficiency losses in the driving 
and overdriving gears. 

In discussing the test results, more regard will be 
given to the underlying principles than to detailed 
test figures. This point is emphasised because certain 
factors involved, some of which are empirical, depend 
on the detail design of the gearbox, and small changes 
can produce different results. The gearboxes tested 
are from a range of standard sizes; where detailed 
figures are given, they should be accepted with the 
reservation that, while a similarity may exist on broad 
principles, constants for another design of box may 
differ and should be ascertained by experiment. 

One of the first factors to be determined is how the 
maximum equilibrium temperature rise of the oil 
bath varies with the magnitude of the power loss when 
other conditions are equal. It has been stated that, 
when the gearbox has run long enough to reach its 
maximum temperature, the rate of heat dissipated 
is equivalent to the power loss within the box. Accord- 
ing to Newton’s law of cooling of a homogeneous body, 
the rate of cooling at any moment is proportional to 
the temperature increment of the body above the 
ambient temperature. Since the rate of cooling is 
proportional to the rate of heat dissipation, it would 
be expected that the rate of heat dissipation from a 
gearbox at any moment would be proportional to 
the temperature increment, and hence that the maxi- 
mum temperature rise of the unit would be proportional 
to the power loss. This does, in practice, prove to be 
so within very close limits. 

A typical example is shown in Fig. 6, on this page, 
where the maximum temperature rise in the oil sump 
of a 7-in. centre worm gearbox, run at a constant 
speed of 1,000 r.p.m., is plotted against power loss. 
The readings were taken for a number of different 
values of the circulated load, at a constant worm-shaft 
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speed. It will be noted that the proportionality con- 
tinues to exist at quite low temperatures, which is 
rather unexpected since the increased viscosity of the 
oil must reduce its rate of flow along the walls of the 
oil bath, and it is shown later that increased turbulence 
in the oil bath increases very considerably the rate of 
heat dissipation. It is important to distinguish 
between power loss and input or output power, which 
are not proportional to maximum temperature rise, 
because the efficiency of the gears varies very appre- 
ciab Y with the temperature, mainly owing to variations 
in oil-drag losses at different temperatures. 

From the above-mentioned proportionality of power 
loss to maximum temperature rise, the ideal conditions 
during the heating or cooling of the gearbox may be 
determined. In the expression derived below for the 
time-temperature curve of a gearbox started from 
room temperature, it is assumed that the efficiency 
loss within the box is constant at all temperatures. 

Let h denote the heat-dissipating capacity of the 
gearbox, in British thermal units per minute per degree 
F. rise in temperature; also let T be the maximum 
temperature rise of the box when it has reached the 
equilibrium condition, and ¢ the temperature increment 
at any point on the curve after time 6. The heat 
equivalent of the rate of power loss within the box is 
equal to AT, and the rate of heat dissipation at any 
point is At, the difference between these two being 
the heat retained in the box, which causes the tem- 
perature to rise. This difference must also be equal 
to the product of the mass, specific heat, and rate of 
temperature rise of the gearbox. If the sum of the 
products of mass and specific heat for the various 
materials of the gears and gearbox be denoted by MS, 
we have 


dt 

MS —= - 

if FT hT —ht 

or 
dt h 
qo = 2(T— 4), where a TS 
By integration, 
G= — = loge a (T —#+C. 


Now when t= 0, @6=0; and the constant C is 


1 . 
equal to = log, a T, from which 
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It is also important to know the relation between 
time and temperature for a gearbox which is cooling 
from an elevated temperature after the load is removed. 
This is found in a similar manner, using the same nota- 
tion (in this case T is the temperature from which 
cooling starts). The product of mass, specific heat, 








and rate of cooling is at any time equal to the rate of 
heat radiation at the corresponding temperature, that 
is, 


a 
ht = —MS7,> 
or 
dt we 
ist 
and 
6 = — = loge (—at) +€. 


When t = T, @= 0; and hence C = * loge (—aT) 
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The value of a, which will be termed the “ heat 
factor” in the above expressions, depends upon the 
characteristics of the gearbox; that is, upon its 
capacity for dissipating heat and upon its total mass 
specific-heat product. The dissipating capacity varies 
at different speeds of the gears within the box and its 
value can be determined by experiment. To do this, 
it is necessary to run the gear until it attains a steady 
temperature and to ascertain the power loss at that 
temperature. The value of h is then equal to the heat 
equivalent of the power loss divided by the temperature 
rise. If the values of h are known for the different 
conditions of speed of a gearbox, it is obviously possible 
to calculate the maximum temperature rise of the box 
under any conditions of load and speed, provided that 
the efficiency of the gears is known. The heat factor a 
is only required to be known where it is desired to 
find the temperature at points during heating-up and 
before the gear has attained a steady temperature. 
This occurs in the instance of short-time rated or 
intermittently rated gears. 

If, in equation (1) above, we take the point t = 


T (: _ : , the corresponding value of @ is sl Thus . 

a 

is the time taken to heat the gear to a temperature 
1 

above the surroundings equal to T (2 a :) or 0-6325T. 


Similarly, from equations (3) or (4), it can be shown 


that : is the time taken to cool the gear to a tempera- 
a 


1 ae : 
ture increment equal to : times the initial temperature 


increment. Variations in the heat factor thus indicate 
corresponding variations in the time taken for the 
gearbox to heat up or to cool down. In general, the 
magnitude of the heat factor decreases as the size of 
the box increases, indicating an increase in time for 
heating or cooling for larger boxes. For a given size 
of box, the value of the heat factor increases with the 
speed of the gears, indicating a more rapid heating up 
of the box. 

Fig. 7, shows the ideal heating and cooling curves 
for three sizes of worm gearboxes, having centre 
distances between the worm and wheel of 4 in., 7 in., 
and l4in. The boxes are assumed to be running under 
similar conditions (1,000 r.p.m. and 10:1 reduction 
ratio), each transmitting sufficient power to create 
an equilibrium temperature rise of 100 deg. F. The 
cooling curves are more protracted than the heating 
curves since, with the gears stopped, the heat factor 
is less than with the gear running, especially if a fan 
is fitted to assist cooling when the gears are running. 
If the gear were allowed to cool with the gears running 
at full speed but without load, and if there were no 
power loss within the box, the cooling curve would be 
the exact reverse of the heating curve. There is 
always a power loss in the box due to oil drag, which 
becomes very considerable as the temperature decreases, 
especially on large boxes; consequently, the rate of 
cooling when the gears continue to run without giving 
power to the output shaft is initially very rapid but 
later slows down considerably, until it approaches a 
still elevated temperature at which the power loss due 
to oil drag is equivalent to the heat dissipated from the 
box. 

In practice, there is some departure from the ideal 
conditions considered above. A gearbox is usually 
either started up under full load, or is started up and the 
load applied to the output shaft in a fairly short period. 
For a constant output power, the input has to be much 
greater at low temperatures than at normal running 
temperatures and therefore there is a much greater 
power loss within the box for some time after starting 
than when full temperature is achieved. Also, the 
oil is more viscous at low temperatures and does not 
transfer ifs heat to the casing so rapidly because it is 
not moving quickly past the walls of the oil sump 
and has less tendency to be thrown off the wheel on to 
the inside of the gear case. For these reasons, the rate 
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of heating, measured at a place near the middle of the 
oil sump, is higher than under the theoretical conditions 
considered above. The rate of cooling is also higher at 
the commencement,’ but tends to become less when the 
gear has been cooling for some time. Fig. 8, page 79, 
shows an example of how the actual heating and cooling 
curves, indicated by full lines, depart in practice from 
the theoretical curves based on a homogeneous body 
and a constant power loss, which are shown by dotted 
lines. The departure from the theoretical curves is 
not very important as regards final results, since it 
will be seen that the error in the heating curve tends 
to be counterbalanced by the error in the cooling curve. 

The graph of temperature rise that occurs during 
the running of a gear which is started and stopped at 
intervals over a known cycle of operation may be 
obtained from an examination of the heating and cool- 
ing curves. Fig. 9, on page 79, shows, as a typical 
example, the heating curve for continuous running 
under a constant power loss which gives an equilibrium 
temperature T. The cooling curve is also shown (with 
the gear stopped during cooling). The stepped curve 
shows what would happen if the gear were run for a 
time @, and stopped for a time @,, this cycle being 
continually repeated. The curve is built up of alter- 
nate intercepts from the heating and cooling curves 
corresponding to times 6, and 0, projected horizontally. 
It will be clear that, if the cycle is repeated long enough, 
the temperature rise will tend to reach a maximum 
value ¢;, under which conditions the temperature rise 
during time 6, is equal to the temperature drop during 
time @,. A mean line through the stepped curve will 
become horizontal at a temperature when the ratio of rate 


of heating to rate of cooling is equal to 2. If the heat 
r 
factor during heating be denoted by a,, and during 
cooling by a,, we have 
a, (T — &) 4 % = 
a,ti 6,” 
from which 
T 


14 0s 


tj = (5) 


This gives the mean temperature attained, and is 
sufficiently close for calculations of such gears as are 
used, for example, on cranes and winches, where run- 
ning time is reckoned in minutes only. Where gears 
follow a cycle in which the running time and time 
stopped are appreciable—for instance, }-hour or 1-hour 
rating, the temperature at the peak of the stepped curve 
is a higher than the mean. It may be found 
approximately, assuming the steps of the curve to be 
straight lines of the same slope as at their mean points, 
from the expression 


1 + £6 
ee 
1 5s 


4 (max) = (6) 


Given the horse-power and constants for a gearbox, 
the foregoing formule enable the maximum tempera- 
ture rise to be calculated under intermittent conditions. 
Alternatively, given the maximum temperature rise ¢;, 
the horse-power required to attain this temperature 
under intermittent conditions may be obtained by first 
calculating T from the formula and then calculating 
the power loss required to achieve this temperature 
under continuous running; the same power ~ will 
be required to attain a temperature increment ¢;, under 
intermittent running. The formule show that, for a 
set maximum temperature rise, considerably more 
power may be transmitted through an intermittently- 
rated gear than through one that is continuously run- 
ning under load, particularly if the gear is allowed to 
run at speed during the period when it is not transmit- 
ting load. On large gears running intermittently, the 
maximum temperature rise may not be attained during 
a normal day of eight to twelve hours. 


(To be continued.) 





CaNaDIAN Paciric Ramway.—The gross earnings of 
the Canadian Pacific Railway for the ten days ending 
December 31, 1943, totalled 8,780,000 dols., compared 
with 7,802,000 dols. during the corresponding period of 
1942. The total earnings for 1943 were 297,107,000 dols., 
against 256,869,000 dols. in 1942. 


MAINTENANCE OF MECHANICAL LirTiInG Jacks.—A 
booklet issued by Messrs. The Duff-Norton Manufac- 
turing Company, Pittsburgh, Pennsylvania, U.S.A., and 
entitled Maintenance and Safety Hints, gives practical 
advice to the users of the mechanically-operated jacks 
made by the firm. The booklet? may be obtained on 
application to the publicity department of the Consoli- 
dated Pneumatic Tool Company, Limited, Fraserburgh, 
Aberdeenshire, who act as agents for the Duff-Norton 
Manvéacturing Company. 
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** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 
Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 


Copies o =jSpecticetions may be obtained at the Patent 
, ~ a. FB London 


25, Southampton Buildings, 
. , W.C.2, price 1s. each, 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “ Sealed’ is appended. 


An may, at any time within ~ be py nt + 
TA of the ctittetacmad of he aamunienan af 6 ‘omplete 
Specification, = notice at the Patent Office of 
opposition to grant of a Patent on any of the 
grounds mentioned in the Acts. 


AERONAUTICS. 

554,855. Aeroplane Wing. Boulton Paul Aircraft, 
Limited, of Wolverhampton, and J. D. North, of Wolver- 
hampton. (5 Figs.) June 18, 1937.—The invention is 
a construction of aeroplane wing housing a rotating 
cupola without any serious deformation of the wing 
section contour. The curve ADBEC represents a 
section of the upper surface of a wing of considerable 
thickness, but of normal type. DHE is an are of a 
circle with centre O, which is tangential to AD BEC 
at D, and intersects that surface at E. DH E repre- 
sents a section of a cupola of spherical form rotating 
about the axis OH. The wing is also bent transversely 
about the centre O (Fig. 2) between the limits O F and 
O G, its upper surface being made into a series of trans- 


Fig.1. 


(ss4, ess) 


verse circular ares such as the dotted line through B, 
which is the uppermost point of the original section 
ADBEC. On the transverse plane through H O, the 
wing section is defined by the curve AD H EC, which 
has an inflection at E, of no great magnitude. On any 
other transverse section, discontinuities at the junction 
of the spherical cupola and the original wing have their 


is in direct contact with the shoulder 6, but as, after use, 
the contact points of the gauge become worn and have 
to be ground true, thin adjusting shims are inserted to 
compensate for the grinding. For securing the thimbk 
to the spindle, a split externally-tapered collar 8 is placed 
on the spindle with its larger end inwards against th: 
flange 5. Between the collar 8 and the thimble is a seg 
mental internally-tapered collar 10 which fits over th« 
collar 8 with its larger end projecting beyond the open 
end of the thimble. A cap 11 is screwed on to the end 
of the thimble and has a central aperture through whic) 
the spindle projects, the flange of the cap bearing against 
the outer end of the segmental collar 10. When the cap 
is screwed tightly on to the thimble, the segmental colla: 
is forced inwards and wedges on to the collar 8, the latter 
being thereby contracted tightly on to the spindle while 
the segments of collar 10 are pressed outwards into tight 
engagement with the thimble 4. Simultaneously, the 
thimble tends to be drawn axially to press the internal 
flange 6 firmly against the flange 5 on the spindle through 
any shims that may be inserted. The thimble and the 
spindle are thus securely clamped together in correct 
relative axial position. (Accepted July 2, 1943.) 


MOTOR VEHICLES 

554,280. Steering Gear. R.H. Johnston, of Harpenden. 
(3 Figs.) April 20, 1942.—The gear is of the cam and 
follower type, the cam being in the form of a worm, the 
groove in which is engaged by pins on the follower. The 
rocker shaft carries a sector shaped follower plate 6 on 
one face of which are mounted two spaced pins 7, 8 which 
pass in succession through the cam groove 4 as the latter 
is rotated. One pin 7 is fixed in the plate and its axis is 
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(884.220) 

coincident with its axis of mounting. The other pin § 
has its axis eccentric to that of its mounting. The two 
pins are spaced so that they engage simultaneously with 
opposite ends of the cam groove. In setting up the gear 
the one pin 7 is fixed in the plate and is caused to engage 
its end of the cam. The other pin 8 is then turned about 
its mounting until its end engages the cam freely but 
without play. It is then locked in position. The diffi- 
culties experienced with distortion of a cam after 
hardening are thus overcome and the take-up from one 
pin to the other is smooth. (Accepted June 28, 1943.) 


MISCELLANEOUS. 

554,879. Self-Aligning Bearing. Phillips and Powis 
Aircraft, Limited, of Reading, and F. G. Miles, of Reading. 
(3 Figs.) April 20, 1942,—The inner bearipg member 4 
is in the form of an oblate-spheroid, and is preferably of 
a synthetic resin impregnated with graphite. It is 
moulded upon a central bush 5, the outer surface of 
which is knurled to ensure that the bush and the mem- 
ber 4 are firmly secured together as a unit. A pair of 
di trically opposite flats 6 are formed on the member 4. 





maxima at G and F and are reduced by local dification 
of the surface of the original wing. Beyond the radial 
planes OF and OG (Fig. 2) the wing on each side of 
the cupola becomes horizontal, the transverse section 
at B’ J being the normal section AD BEC of Fig. 1, 
the transition between the sections at OG and B’ J 
being gradual. The wing thus accommodates a rotating 
spherical cupola and at the same time has no irregularity 
of section beyond the inflection of the upper surface at E 
over a distance slightly greater than the diameter of the 
cupola. (Accepted November 16, 1938. Published July 5, 
1943.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

554,429. Micrometer Gauge. British Timken Limited, 
of Birmingham, and R. Treen, of Birmingham. (3 Figs.) 
May 29, 1942.—The object of the invention is to fasten 
the thimble to the spindle in such a way that the effective- 
ness of the fastening will not be impaired by the use of 
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shims between the spindle and the thimble to com- 
pensate for the grinding of the contact points. The 
drawing shows the adjustable end of an internal micro- 
meter, the spindle 2 of which carries a contact point 3. 
The spindle is surrounded by the usual thimble 4 embrac- 
ing the barrel. The spindle is flanged at 5, and there is an 
| internal shoulder 6 on the thimble. Initially the flange 5 








The overall axial length of the bush 5 is less than the 
diameter of the spherical portion of the inner bearing 
member. So long as the spherical surface of the inner 
bearing member is within the complementary surface of 
the outer race 7, the former is securely located and thus 


Fig.t. Fig.2. 


(ss¢,879) 

provides for a large angular displacement of the respective 
axes. For insertion or removal of the inner member it 
is turned through 90 deg. until ite axis lies in the plane 
of the outer race, as shown in Fig. 2, and in that position 
the flats 6 and the effective axial length of the inner 
member ensure ample clearance between the two parts. 
In some cases the bush 5 can be removable so that various 
diameters of shaft can be accommodated by using inter- 
changeable bushes. Thus, for a large diameter shaft up 
to the maximum possible, having regard to the diameter 
of the inner bearing member, the bush 5 would necessarily 
be thin and smaller shafts could be installed without 
appreciable play by increasing the actual thickness of the 
material of the bush. A convenient arrangement for this 
purpose is to provide on the bush end flanges shaped as 
nuts, the bush then being in two parts screwed together 
within the bore of the member 4. (Accepted July 22, 
1943.) 
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THE SHASTA DAM ON THE 
SACRAMENTO RIVER, 
CALIFORNIA. 


(Continued from page 44.) 


THE aggregate for the construction of the Shasta 
dam is being obtained from open-cut workings near 
Redding, which is situated about 12 miles down- 
stream from the site of the dam. Its position is 
indicated in Fig. 1, on page 261 of our issue of 
October 1, 1943, which has been referred to previ- 
ously in this article. For the total bulk of concrete 
which has to be provided, and which approaches 
6,000,000 cubic yards, more than 10,000,000 tons 
of aggregate are required. To transport this large 
quantity of material, a remarkable belt conveyor 
9-6 miles in length has been constructed; it is 
claimed to be the longest conveyor of its type ever 


gravel and stones pass to a trommel washer and a 
further series of vibrating screens which sort them 
into four sizes which are deposited in separate 
piles. These can be seen in the background in the 
general view of the aggregate plant given in Fig. 19 
or this page. They are illustrated independently 
in Fig. 20, on page 82. The first pile contains stones 
of } in. to # in. in size; the second those of } in. to 
1} in.; the third, 1} in. to 3 in.; and the fourth, 
3 in. to 6 in. The material is withdrawn through 
reclaiming tunnels formed through the piles and is 
delivered to the 9-6-mile Coram conveyor by a 
36-in. belt. 

The sand separated by the first series of vibrating 
and washing screens is passed through a train of 
washers and classifiers and separated into coarse, 
medium and fine qualities. Tests of the aggregate 
deposit showed that coarse and medium sand con- 
stituted about 80 per cent, of the small material 





present. This gave only 20 per cent. of fines instead 


large building near the centre of the illustration is 
the washing and classifying plant. The conveyor 
bridge feeding the stone piles, illustrated in Fig. 20, 
and previously referred to, can be seen to the left 
of this building. The blended sand and various 
gravel and stone sizes are fed on to the 9-6-mile con- 
veyor independently and all mixing is done at the 
concrete plant at Coram, where storage piles for each 
class of material are provided. The contract for the 
conveyor specified that it was to deliver totals of 
7,600,000 tons of gravel and 2,800,000 tons of sand, 
at the rate of 1,100 tons an hour, or 22,000 tons in a 
20-hour day. 

As explained earlier in this article, the main 
line of the Southern Pacific Railroad from . San 
Francisco to Portland, Oregon, passed through 
the site of the Shasta Dam. This line lies within 
four miles of the aggregate pits and the original 
intention was to deliver the material to a point 





on the railway for conveyance to the dam. As 
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built. 
total distance over which the aggregate is trans- 
ported, as it is handled by further conveyors which 
carry it from the excavation pits to the aggregate- 
preparing plant at Redding, and from the delivery 
point at Coram, about a mile south of the dam, to 
the storage bunkers and mixing plant. 

The aggregate is excavated from the banks of 
the Sacramento River at Redding by two Bucyrus- 
Erie dragline excavators mounted on chain tracks. 
One machine is electrically-driven and has a 
10-cubic yard bucket and a 175-ft. jib; the other, 
driven by a Diesel engine, has an 8-cubic yard 
bucket and a 140-ft. jib. The excavators deliver to 
a hopper at the end of a 42-in. pendulum belt con- 
veyor, which carries the material to a 6-in. gyratory- 
jaw rock crusher. A 6}-in. vibrating screen is 
located in front of the crusher and is by-passed by 
the smaller material. The delivery from the screen 
and crusher is carried to a raw-storage pile, which 
has a capacity of about 8,000 tons, by a further 
42-in. conveyor. The material from the raw-stock 
pile is then delivered to a series of vibrating and 
washing screens by a 42-in. belt conveyor. The 
screens separate out the finer material and the 


The length mentioned does not represent the | of the 33} per cent. considered to be desirable. 





It 
was also found that a proportion of the sand was of 
poor quality easily broken down. ' To eliminate this 
unsuitable material, the discharge from the screens 
and washers is first passed through a slug mill. 
This pulverises the poor quality material which is 
washed away with the silt. The remainder of the 
sand then passes through a hydro-separator and 
classifying screens, which separate it into coarse, 
medium and fine grades. These are transported to 
individual stock piles, each of about 2,000 tons 
capacity, by belt conveyors. The deficiency of fines 
is made up by withdrawing'a proportion of the sand 
from the coarse pile and passing it through a rod 
mill, which reduces the greater part of it to fines. 
The mixture produced then passes through the 
hydro-separator and classifiers, the separated quali- 
ties passing to their appropriate stock piles. These 
three sand piles are tipped over a reclaiming tunnel 
provided with weighing plant, so that the correct 
proportion of each size may be drawn off to form 
blended sand which is delivered to the Coram con- 
veyor. The blended-sand pile has a capacity of 
30,000 tons. It can be seen in the general view of 





the Redding aggregate plant given in Fig. 19. The 





GENERAL VieEW OF AGGREGATE PLANT aT REDDING. 


this scheme would have involved a transhipment 
operation, it was decided, in view of the very large 
amount of material which had to be moved, that the 
more economical procedure would be the construc- 
tion of a conveyor for direct transport to the dam. 
Although the conveyor constructed as a result of 
this decision is the longest ever built it does not 
actually embody the longest single-unit conveyor 
ever employed. The longest section, or flight, is of 
3,240 ft., whereas on the Grand Coulee Dam works a 
flight nearly a mile long was used.* 

The loading point of the conveyor is at El. 490 ft., 
and from this point it climbs in an almost straight 
line to El. 1,450, thence falling to El. 650 at the 
Coram delivery point. A space 100 ft. in width was 
cleared of trees and brushwood throughout the 
entire length as a precaution against fire. When 
carrying its full load the conveyor travels at 550 ft. 
a minute. Normally, material is delivered from 
Redding to Coram in about 1 hour and 40 minutes. 
The conveyor consists of 26 flights, the longest, as 
already mentioned, being of 3,240 ft.; the shortest 
is 850 ft. long. The belt, which was supplied by the 





* See ENGINEERING, vol. 151, page 482 (1941). 
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Goodyear Tire and Rubber Company, is of six-ply 
construction and is 36 in. wide. It has % in. of 
rubber on the upper surface and a % in. rubber 
cover on the underside. There are 17,000 trough 
and return-belt idlers, supplied by the Chain Belt 
Company, of Milwaukee. The main contractors 
were the Columbia Construction Company. 

When the 100 ft. clearance was made along the 
route, a roadway was made alongside the position 
which the conveyor would occupy. This facilitated 
construction and now serves for maintenance and 
patrol work. Throughout the greater part of its 
length, the conveyor is carried on low timber 
trestles, so that it lies close to the ground, as shown 
in Fig. 21, on this page. In the course of its route, 
it crosses the Sacramento River in two places, the 
Southern Pacific Railroad, a main highway and 
five minor roads. For the more important crossings, 
it is carried on steel trusses on steel bents. At the 
upper river crossing, a flood carried away the steel 
bents and to prevent a recurrence of such an event, 
concrete piers were built around the bents, which 
were increased in height. At the road and railway 
crossings, box troughs are provided below the belt 
to catch any spillage ; they have open ends to facili- 
tate cleaning out. In the foreground of Fig. 21 the 
conveyor is shown rising to cross a minor road. 
Throughout the entire length a walk-way, con- 
structed of two 2 in. by 12 in. planks side by side, is 
provided, and at all places in which the trestles are 
more than about 5 ft. high this is furnished with an 
outside handrail. At intervals of a few hundred feet 
a 2 in. by 6 in. horizontal timber is fixed about 
2 ft. above the conveyor to prevent persons from 
riding on the belt. The arrangement also ensures 
that the belt, when empty, cannot be blown off 
the trestles by a high wind. Some of these cross 
timbers can be distinguished in Fig. 21, but they 
are shown more clearly in Fig. 22, opposite, which 
shows a section of the belt under load carrying large- 
size stones. 

Transfer stations are provided at the junction 
points of the 26 flights. These house the driving 
motors and chutes by which the aggregate material 
is transferred from one belt section to the next. 

Some of the stations are shown in Fig. 23, on the 
opposite page. They are all carried on piers well 
above the ground, leaving ample room below so 
that any material spilled in the transfer operation 
may be removed without interfering with the work- 
ing of the conveyor. The maximum gradients on the 
belt flights are 13-8 deg. uphill and 14 deg. down- 
hill. Comparatively little earthwork was required 
when laying-out the line. Any which was necessary 
was at the summit of double slopes and was under- 
taken to avoid too abrupt a change in the gradient 
of the conveyor. Some of the earthwork carried 
out can be seen in the background in Fig. 23. The 
sections of the belt are driven by 200-h.p. motors, 
and regenerative working is used on downward 
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slopes. This latter arrangement applies to the last 
four flights at the Coram end. For the first 8 miles of 
its travel the belt is mainly climbing. The control | 
gear of all motors is interlocked and in the event of | 
any failure, all flights leading up to the defective 

transfer station are automatically brought to rest in 

order to prevent the piling-up of material at the 

point of stoppage. The flights beyond this point con- | 
tinue to run and clear themselves. Iu the case of a 
motor failure, automatic brakes are applied to the 
tail pulleys to prevent the loaded belts from running 
away. These would come into operation through- 
out the whole line in case of a failure of the power 
supply. 

The conveyor is provided with telephone connec- 
tions to all transfer stations and a 50-watt radio 
transmission system enables communication to be 
maintained with the 1}-ton maintenance lorries 
which patrol the line. These carry spare rollers 
and bearings and materials for the repair of the 
belt. As the conveyor runs for only 20 hours a 
day, there are four hours available for maintenance 
and repair. The maximum daily .requirement of 
aggregate at the dam when concrete laying was 
at its peak was about 16,000 tons of gravel and 
6,000 tons of sand. The total, 22,000 tons, corres- 
ponds to the 20-hour capacity of the conveyor and 
allows the four-hour break for maintenance. Two 
men are employed continually in greasing the belt 
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rollers. 
plete the round. 


It takes them about two months to com- 


36-1x. Bett CoNVEYOR FOR AGGREGATE. 


| The various classes of aggregate arriving on the 
| conveyor are delivered to their appropriate bins by 


A general view of the delivery station at Coram/|a diverter on the belt, which turns the material 


is given in Fig. 24, on page 90, which is a view 
looking towards the conveyor. As will be seen, this 
terminates in an incline which brings it to the level 
of a steel gantry spanning the bins in which the 
various classes of sand and gravel are stored. At 


|the time the photograph from which Fig. 24 has 


been prepared was taken, no material had been 
deposited in the bins. As already mentioned, the 
various classes of aggregate are conveyed separately, 
except that the sand is blended at the Redding 
plant, and the bins are of sufficient capacity to 
enable concrete mixing to proceed uninterruptedly 
while the conveyor is engaged in transporting one 
type of material only. The total storage provided 
amounts to 150,000 tons, which represents about a 
week’s consumption at the most intensive stage of 
concrete laying. This stock allows ample margin 
for the building up of supplies of the different 
materials. It is the practice, as far as possible, to 
transport sand on dry days, as rain tends to wash 
out the fines. 











on to side belts feeding the bins. In the case of 
stone, these side belts deliver it to anti-break ladder 
chutes. Some of these are illustrated in Fig. 25, 
on page 90, the stone stocks stored in the bins 
being shown in Fig. 26. Aggregate material is 
withdrawn from the bins through delivery orifices 
at the base ; these feed a 36-in. belt conveyor which 
runs through a reclamation tunnel constructed below 
the bins and transports the material to the concrete- 
mixing plant. The conveyor can be seen in the fore- 
ground of Fig. 24 on the left. The adjacent large 
cylinders are the cement bins, to which further refer- 
ence will be made in the next section of this article. 
(To be continued.) 





Fire Losses IN THE UNITED Kinepom.—tThe value 
of direct losses due to fires in the United Kingdom and 
Treland, other than those caused by enemy action, were 
estimated to total 9,092,0001. in 1943, as compared with 
12,470,0007. in 1942 and 12,680,0001. in 1940. The last- 
mentioned total is the highest on record. 
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AGGREGATE CONVEYOR CARRYING 





LARGE STONES. 














Fig. 23. Transrer STatTions at Junction Pornts oN AGGREGATE CONVEYOR. 


INSTITUTION OF NAVAL ARCHITECTS.—The 85th annual 
meeting of the Institution of Naval Architects will take 
place at noon on Wednesday, March 29, in the library of 
the Reyal Society of Arts, John Adam-street, London, 
W.C.2, when formal business only will be conducted. 
The 1944 spring meetings of the Institution will be held 
on Wednesday, Thursday and Friday, April 19, 20 and 
21, in the hall of the Institution of Mechanical Engineers, 
Storey’s Gate, London, S.W.1, on the first day, and in the 
library of the Royal Society of Arts on the second and 
third days. The proceedings will commence at 2.30 p.m., 
on each day and will be resumed at 5 





interval. In addition, a “ Boiler Symposium ” will be 
held on the afternoons of Wednesday and Thursday, 
May 10 and 11, in the hall of the Institution of Mechanical 
Engineers, for the reading and discussion of a group of 
papers on the application of water-tube boilers to mer- 
chant ships. The proceedings will commence at 2.30 
p.m., on both days, resuming on the first day at 5 p.m., 
after a tea interval. The programme of the proceedings 
will be issued in due course, together with a list of the 
papers selected for discussion. Advance copies of these 
papers will be available. No dinner will be held in con- 


p.m., after a tea | nection with the above meetings. 
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Heating and Air C: ing of Building By Dr. 
Oscar FaBeER, O.B.E., and J. R. Kett. Second Edi- 
tion. London: The Architectural Press. [Price 45s. 
net.) 

Tis is the second edition of a work, originally 
published in 1936, which has attained a high reputa- 
tion among heating and ventilating engineers. It 
has been considerably revised and enlarged, and 
much new material has been added. The considera- 
tions affecting the choice of a heating system are 
clearly detailed, and, in an interesting account of 
the value of structural insulation, the authors 
advance the pertinent opinion that “ in the interests 
of national fuel conservation, the construction of 
buildings without insulation should be prohibited.” 
This is an aspect which has been too often neglected 
in the past, and the resultant waste of fuel is in- 
calculable. Particulars are given of several central- 
ised heating schemes, which enable lower grade. 
and consequently cheaper, fuel to be used than is 
| practicable in small isolated boilers. District heat- 
ing is given only passing notice: this involves many 
intricate problems, both physical and economic, 
and is to be the subject of a separate volume by 
the authors. A chapter is included, however, on 
| combined electrical generating stations, indicating 
| how heat, so often wasted, can be utilised. 

| Both local systems (‘‘ some of the cheap Victorian 

| fireplaces would appear to have been designed by 

|coal merchants’) and central systems of heating 
are dealt with in detail, although a dissertation on 

'** comfort heating” from high-temperature radiant 
| sources, as distinct from space heating by means of 
| ordinary radiators, etc., would have been valuable, 
and might have influenced the authors’ views on the 
comparative cost of heating by means of electricity. 
Heating and hot-water supply by means of elec- 
tricity and gas are dealt with, however, and a 
very full account is given of the low-pressure hot- 
water heating systems in general use in this country. 
Heating by means of steam and by high-pressure 
hot water are fully described ; both of these systems 
are showing signs of renascence, in a modern form, 
after a period of comparative disuse. A valuable 
section of the book deals with the running costs of 
various heating systems: the figures are drawn 
from a wide variety of sources, and, as the authors 
remark, are ‘not often published. Economic con- 
siderations are of primary importance in heating, 
and are given due weight throughout. The authors 
have developed a useful method of estimating the 
warming-up and cooling-down periods associated 
with intermittent heating. 

Ventilation and air conditioning occupy just one 
quarter of the book’s 572 pages, and these chapters 
are of special excellence. The new psychrometric 
chart, which we reviewed on page 520 of our issue 
of December 24, is due to the authors, and a small 
reproduction of it is given. Other charts and tables 
are scattered liberally throughout the text: in 
such profusion, indeed, that a separate index to 
them would have been useful. Worked examples 
are also given, together with illustrated descriptions 
of installations, for many of which the authors 
have been responsible. The book thus provides 
an invaluable fund of information for the designer. 

The subject of heating and ventilation. has been 
steadily growing in interest and importance for 
some years, and, in view of the large volume of 
new building which will soon have to be under- 
taken, this work appears at an opportune moment. 
It is disappointing, perhaps, that no major advance 
on familiar methods is indicated; for example, 
there is no mention of the heat pump, although, in 
conjunction with the hot-air duct system used in 
Roman times, and more recently at Liverpool 
Cathedral, this may have wide possibilities. 

There are a few minor slips. Fig. 81 contains a 
reference to Fig. 81; surely “jibbet” is not so 
spelled; and the values given for body heat pro- 
duction (Table XII) differ from those in the Ame- 
rican Society’s Guide. Discussing this subject, the 
authors show that the mechanical efficiency of 
the human body is 6 per cent., observing that 
“this is lower than that of the worst engine in 
common use, and should conduce to humility.” 
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his experiments on iron puddling as early as 1811, and 
|in 1826, in partnership with Richard Bradley and 
| William Barrows, he erected the Bloomfield Ironworks 
In 1839, he took out a patent for prepar- 
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At the date mentioned, they had three cold-blast 
furnaces, each averaging 70 tons weekly of forge pig 
iron. The business later changed its name to Jones 
Brothers, and, after becoming a Jimited liability com. 


By W. K. V. Gace. 
(Continued from page 65.) 


ANnornerR early Black Country ironworks was that 
established by the Adams family in Camp Hill-lane, 


Wednesbury, about 1760. They had been in the iron | 


trade in Shropshire, where they used water power, 
but when they came to Wednesbury their machinery 
was driven by horse-mills, and continued so for many 
years. These mills were of the type once so well 
known on farms, in which one, two, three, or four 
horses were harnessed to the same number of arms 
projecting from a central drum or shaft; as they 
walked in a circle, they rotated the drum and whatever 
machinery was coupled to it. A similar form of 
mechanism was used extensively at mines dll over the 
country, and it may be of interest to note that one 
example of a horse “ whim,” “ gin,” or “ jenny,” as 
it was called, was at work at a small pit near West 
Bromwich in the nineteen-twenties. Indeed, one 
“ jenny ” existed, partly ruined, at Shut End, Pensnett, 


at Tipton. 
| ing “ tap cinder,”’ or puddling-furnace slag, for use in 
the puddling furnace. His calcination process was 
| carried out in a kiln similar to those used for firing 
| bricks, and about 14 days were required to deal with a 
single charge. When the firing was complete, the 
| kiln was allowed to cool, and the mass of calcined slag, 
known as “bulldog,” was broken into small. pieces 
for use in the puddling furnace. 
| if this “‘ bulldog’ was used to line the furnace floor, 
the iron oxide which it contained united with the 
jcarbon in the charge, and greatly speeded up the 
| process. With this method, the iron become melted 
|at one stage, and this gave rise to the term “ wet” 
puddling as a distinction from the old process, in 
which the iron only became pasty. The other term, 
“pig boiling,” arose from the fact that, when the 
| oxygen in the furnace bottom or “ fettling” unites 
with the carbon in the iron, the molten metal virtually 
boils with bubbles of carbon-monoxide gas. Hall's 
method dispensed with the refinery, and produced 


Hall discovered that | 


Brierley Hill, as late as 1939, and may be there still. | good quality wrought-iron from practically any kind 
The firm of George Adams and Sons, early in the Nine- | of pig-iron, though a special forgé pig was fo to be 
teenth Century, established a great reputation for/the best. It was quickly adopted, and “dry” 
gun icon, and was one of the few firms supplying gun | puddling was practically obsolete in the Black Country 
iron to the Government Arsenal. This iron was made| by the middle of the Nineteenth Century. Where 
from best selected scrap, and was -washed free from all | wrought iron is produced to-day, Hall's “ pig-boiling ” 
dirt before being “ balled up” and charged into the method is used. 
furnace. The firm of Barrows and Hall was solely concerned 
In the latter half of the Eighteenth Century, the | with the production of finished iron, having no blast 
Black Country iron trade began that process of expan- | furnaces of its own, and in this it was unusual. The | 
sion which was to go on unchecked for nearly a hundred | undertaking became known, after the death of Joseph 
ears. The steam engine, first for blowing the blast| Hall in 1862, as William~ Barrows and Sons, and 
rnaces, and then for driving the slitting and rolling | although the Tipton Green and Factory Ironworks 





mills and hammers, gave unlimited cheap power. The | closed down in the depression of the 1870's, the parent 
Black Country’s first canal, from Birmingham to/| concern at Bloomfield survived into the Twentieth 
Autherley, near Wolverhampton, authorised by an Act | Century. 
of Parliament in 1767 and completed in 1769, was| J. B. Neilson’s invention of hot blast, in 1828, was | 
quickly followed by others, which gave the district | taken up by a number of Black Country ironmasters, 
cheap transport for heavy goods to most parts of the| and quickly became established. The first firm to 
caghen. Mineral-fuel smelting, as mentioned pre- | adopt it was Lloyds, Fosters and Company, of the Old | 
viously, was spreading, and the introduction of | Park Ironworks, Wednesbury. Their two blast 
 puddling,” in wrought-iron manufacture, by Gort | furnaces, both working with hot blast, had an average 
in 1784, was eagerly taken up. Between the cutting output of 80 tons a week in 1839. Hot blast never | 
of the first canal and the beginning of the Nineteenth entirely superseded cold blast; among the few blast | 
Century, several firms were founded whose names were | furnaces which still remain in the Black Country are | 
later to become almost household words. Among these | some engaged on the production of cold-blast pig iron, | 
were the Addenbrookes of Darlaston, established at | for which the district has achieved considerable fame. | 
Moorcroft, Wednesbury, in 1790; John Bradley and | Although the advantages of hot blast were appreciated, | 
Company, of Stourbridge Forge, established 1798 ;| there was considerable divergence of opinion concern- | 
John and Edward Bagnall, of Gold’s Hill, West Brom-| ing the best temperature to be used, even as late as 
wich, established about 1790; and the Brades Com- | 1865, and it appears that at one time both hot and cold 
pany, of Oldbury, who, although best known as makers | blast were used in the same furnace, through separate 

heated 


ny, failed in 1882. The Chillington Iron Company, 
Volverhampton, was established in 1822 by James 
Foster (a nephew of the John Bradley of Stourbridge. 
cmap mentioned), in conjunction with John 

ker and George Jones. The works were designe, 
and their erection superintended, by the well-known 
J. U. Rastrick. The concern became one of the biggest 
in the district, owning nine blast furnaces, and, in 
| addition to the Chillington Works, also operating the 
Capponfield Works, at Bilston (leased from the Bay. 
nalls) and the Bentley Furnaces at Walsall. The 
company employed several hundred men, and was early 
concerned_with welfare schemes, among which may be 
mentioned the Chillington Ironworks schools at Mon. 
more Green, Wolverhampton, built in 1848, and accom 
modating 200 children. The business existed unt! 
1886, when the works were sold and dismantled. 

John Dawes and Sons had the Bromford Ironworks 
at West Bromwich, and blast furnaces at Withymoor, 
near Dudley, and at Oldbury. They were of some 
importance in the 1830's, and later came to contro! 
15 blast furnaces, including some as far away as 
Derbyshire and Yorkshire. The Bromford works are 
still in operation under the control of the Bromford 
Iron Company, Limited, which took them over soon 
after John Dawes and Sons closed down in 1886. The 
Cradley Forge Ironworks of Samuel Evers and Sons 
were famous for slit-iron, horse-shoe iron, rods, and 
similar products, and were on the site of the Cradley 
Forge of Dud Dudley. The Institution of Mechanica! 
Engineers received a brief communication on the sub- 
ject of Dudley's furnace during the dismantling of the 
ironworks in 1909. It was then claimed by an old local! 
inhabitant that, in the 1830's, he had pulled down what 
remained of Dudley’s furnace. It was apparently 
built entirely of stone, and was about 6 ft. square 
immediately above the boshes. John Gibbons had 
long resided in the Dudley district. John established 
blast furnaces at Corbyn’s Hall, Pensnett, Brierley 
Hill, and concentrated on pig-iron production. His 
son Benjamin entered the business, and by the middle 
of the Nineteenth Century the family was one of the 
largest proprietors of blast furnaces in the Black 
Country. They owned and worked furnaces at Mill- 
fields, Bilston; Ketley, Kingswinford; and Level, 
Brierley Hill ; .in addition to those at Corbyn’s Hall. 
After Benjamin Gibbons died in 1865, very little was 
done at the various works. N. Hingley and Sons, 
Limited, is another firm which is still working. The 
original Noah Hingley was a nailmaster and dealer in 
small chains, and introduced the chain cable trade to 
the Black Country in 1820. The Netherton Iron- 
works, at Dudley, were established in 1838, and are now 


of edge tools, at one time owned and operated blast | tuyeres. The first hot-blast stoves were all 

| by coal fires, and, although experiments on heating 
by means of blast-furnace gas were made in the Wednes- 
bury district in 1834, it was not until after Budd's 
patent of 1845 had become known that the latter 
method came into general use 

A further development about this time (1830) was 
the introduction of “cinder pig" by Gibbons, of 
Corbyn’s Hall, Pensnett, Brierley Hill. It occurred 
to Gibbons that some use might be made of the vaat 
heaps of puddling-furnace slag or “ tap cinder,” which 
contained a considerable proportion of iron. He 
experimented with it in the blast furnace, in com- 
bination with a quantity of ore, and succeeded in pro- 
ducing a cheap grade of pig iron, which, while unsuit- 
able for use in the puddling furnace, found a — 
market for foundry purposes, especially where hig 
quality was not of first importance. This brought 
into use the term “all mine” pig iron, by manufac- 
turers who wished to draw attention to the fact that 
their product was made entirely from iron ore, without 
any admixture of slag or scrap. 

The above developments were accompanied by a 
great expansion in the Black Country iron trade, and 
many of the then existing ironmasters extended their 
plants considerably. In addition, new works were 
founded in all parts of the district. Among the new- 
comers were William Baldwin and Company, Bilston, 
a firm which was established before 1835, and, by 
1839, had two cold-blast furnaces, each of about 
50 tons a week capacity. Here M. Baldwin built, 
in 1851, the first round hot-blast oven, made in that 
shape to economise space, and, from that point of 
view, a great improvement over the older form of pipe 
oven. Baldwins also entered the engineering field, 
and for.some years conducted an engine-building 
business, 

Bayliss, Jones, and Bayliss, Limited, are still in 
existence (a controlling interest having passed to Guest, 
Keen and Nettlefolds, Limited, in 1920) and as their 
Monmoor Ironworks at Wolverhampton were founded 
in 1825, they have passed their centenary with a good 
margin. Blackwell, Jones, and Company operated the 
Buffery Ironworks at Dudley on a fairly large scale in 
1839, having been established some years previously. 


furnaces and forges. 

In the opening years of the Nineteenth Century, 
the trade was mechanised to a considerable extent. 
The blast furnaces were still small, but the 42 blast 
furnaces in South Staffordshire produced, on the 
average, 1,600 tons of iron each in 1806. The average 
blast furnace was then producing about twice as much 
as 50 years earlier. The furnaces remained very 
similar in shape and construction, often having an 
artificial bank or slope at the back, so that materials 
could be wheeled to the top. No important change 
was made in the shape of the Staffordshire blast furnace 
antil 1832, when T. Oakes erected a new furnace for 
John Gibbons at Corbyn’s Hall, Pensnett, Brierley 
Hill. The hearth was made round instead of square, 
and the height increased to 60 ft. These improvements 
enabled it to achieve the unprecedented output of 
115 tons a week. The products of the trade were 
pig-iron, of both foundry and forge qualities, and 
finished iron of all kinds. 

Nearly all the wrought iron was produced at this 
time by the “ dry " puddling process. In all puddling 
processes, pig-iron is converted-to malleable iron by 
oxidation of the impurities, but in “dry” puddling 
this depended u the action of the oxygen in the 
air which through the furnace. The process 
was slow, and the iron had to be worked or stirred 
with iron bars to expose it thoroughly to atmospheric 
action. In addition, only “ white iron” could be 
used. The iron which came from the blast furnace 
was therefore generally converted to white iron in a 
refinery before passing to the puddling furnace. Dry 
puddling was very wasteful at first, and even after 
improvements had been introduced 26 cwt. to 27 cwt. 
of pig were required to produce one ton of finished iron. 

he idea of using a furnace lining which would unite 
with the carbon in the iron and thus speed up the 
process was developed early in the Nineteenth Century, 
but the difficulty was to find a suitable lining material. 
Joseph Hall (1789-1862) found the solution. He began 
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by far the largest wrought-iron works in the Mid- 


Among the firms founded in the early part of the 
Nineteenth Century may also be mentioned Philip 
Williams and Sons, of Wednesbury Oak; Lloyds, 
Fosters and Company, of the Old Park Ironworks, 
Wednesbury; the New British Iron Company, of 
Cradley Heath, Dudley Wood, and Brierley Hill; 
Edward Page and Sons, of Roway Ironworks, West 
Bromwich ; Parkfield Iron Company, of Wolverhamp- 
ton; Pelsall Coal and Iron Company, of Pelsall, near 
Walsall; David Rose, of Moxley, Bilston; W. and 
J.8. Sparrow, of Bilston and Stow Heath, near Wolver- 
hampton; G. B. Thorneycroft, of the Shrubbery and 
Swan Garden Ironworks, Wolverhampton ; and Walker 
Brothers, of Gospel Oak Ironworks, Tipton. The list 
given is by no means exhaustive ; an alphabetical list 
of Black Country ironmasters compiled by the writer, 
including both large and small undertakings, comprise~ 
nearly 300 entries. 


(To be continued.) 





LEATHER V-BELTs.—-An alternative to rubber or 
fabric V-belts is now available in V-belts of leather made 
by Messrs. The Benson Vee Leather Company, Limited. 
Longside-lane, Bradford. The belts are manufactured in 
six standard sections ranging from 1} in. wide by 1 in. 
deep to j in. wide by ,j, in. deep, and having a normal 
included angle of either 28 deg. or 40 deg., but, since no 
moulding operations are involved, sections of other 
dimensions and included angle can be obtained. The 
belts may be had either in the endless form to suit 
definite pulley diameters and centres, or in rolls up to 
100 ft. long. When endless belts are supplied, the splice 
is made by means of a plastic cement capable of with- 
standing most of the cutting fluids used in machine 
shop operations and when supplied in rolls for cutting to 
length as required, the joint may be made by a sujtable 
metallic fastener or the user can “make a cemented 
splice himself. All the belts are pre-stretched before 
dispatch from the makers’ works, so that they are ready 
for immediate use. 
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RAILROAD EQUIPMENT. IN 
WAR TIME.* 


By Lawrorp H. Fry. 


AtrHoveH the war is loading the railroads to the 
limit of their endurance, it did not find them unpre- 
pared. In the last ten years, railroad equipment has 
been undergoing steady growth“and improvement. In 
this, builders and users have participated actively, 
and the extraordinary demands made by war con- 
ditions have shown that their work was soundly done. 
With relatively small additions to equipment, a tre- 
mendously increased traffic is being handled. In 
general, the effect of the war has been to emphasise 
the necessity for making the most efficient possible 
use of existing rolling stock. No great revolutionary 
changes in design have been produced. New designs 
have been avoided as far as possible, to conserve 
engineering manpower. The building of new rolling 
stock has been rather severely restricted and the 
scarcity of eritical materials has necessitated some 
changes in @onstruction. In car construction, the 
shortagp of sige poor enan: SS —e ae 
designs with wood taking the place of steel as as 
practicable. 

The present paper, in di railroad one 
deals more soieelicty wish tolling stock, the 
strongest emphasis on motive power, but it must not 
be forgotten that rolli i 
the three-legged stool 
firm when its three supports—road, rolling stock and 
personnel—are in proper proportion. To many, the 
dynamic locomotive may make more appeal than the 
static track, but the track is the basis and foundation 
of railroading. The first public railroad, as we. under- 
stand the term, was laid out 
before the directors had decided whether the 


should be pulled by horses, stationary steam engines, ’ 


or steam locomotives. The genius of George Stephen- 
son decided the choice in favour of the 
motive, and time has approved the decision. 

It is fundamental that the civil engineer builds the 
railroad and that the structure which he provides, the 
track with its grades, curves, rails, and bridges, has 
an important influence on how the locomotive engineer 
tinally shapes his machines to handle a given traffic. 
Far more can be gained by civil engineering that will 
eliminate slowdowns than by locomotive engineering 
that adds five miles an hour to the top speed of the 
locomotive. The railroads have recognised this 
their civil-engineering work in the last ten years has 
been of great value in carrying the present abnormal 
traffic. In the case also of the rolling stock, develop- 
ment work is bearing fruit. The war traffic is being 
carried by, and is proving the efficiency of, the rolling 
stock developed during peace time. New equipment 
has had to be vided, and more is badly needed, but 
conservation of time and of the engineering Manpower 
required for new designs has led to the reproduction of 
existing types, with only such changes as were made 
necessary by shortages of critical materials. 

Three forms of motive power are moving the war 
traffic—electric, Diesel, and the steam locomotives 
on which the railroads grew up. All three forms were 
in active development when the United States entered 
the war. The Pennsylvania Railroad had just com- 
pleted electrification of 675 miles of the most heavily 
travelled part of its line, New York to Washington 
and Harrisburg, and in 1941 was hauling electrically 
more than 54 per cent. of the system passenger mileage 
and more than 15 per cent. of the system freight ton- 
mileage. The Diesel-electric locomotive had won a 
prominent place in switching, passenger, and freight 
service. The steam locomotive, which was handling 
the bulk of the traffic, was showing active growth in 
power and efficiency. All three have their proper 
place in the railroad economy. Some enthusiastic 
souls who think that we should be modern without 
being hampered by engineering facts would have us 
relegate the steam locomotive to obsolescence. Cold 
analysis does not confirm this view, but supports the 
warm admiration that many of us have for steam. The 
most critical study leads to the conclusion that the 
steam locomotive must be the basic form of motive 
power all over the world for many years to come. 

In the case of the electric locomotive, the energy 
developed at the driving wheels is generated in a 
stationary power plant and delivered over an elaborate 
transmission system. The electric locomotive is all 
driving mechanism, and tractive force is limited only 
by the weight on driving wheels. The energy from 
the line available for traction is practically unlimited, 
so that the amount of horse-power that can be deve- 
loped by the locomotive is restricted only by the amount 
of current that the motors can carry without over- 
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-high traffic density. Under conditions such as prevail 





heating. For short bursts, a heavy overload can be 
carried. This makes the electric locomotive very 
effective in accelerating a train and in taking advantage 
of momentum grades. Weight for weight, the electric 
locomotive can out-haul the steam locomotive and 
the Diesel, but the high first cost of the transmission 
system limits efficient electric operation to lines of 


Railroad between New York and 
Washington, electric operation carries a volume of 
traffic which would require additional trackage if 
steam or Diesel were used. 

Comparison of steam and Diesel power is a favouri 
indoor sport for etigineering controversialists. Reams 
of statistics have been 


A competent authority i 
operation of and steam power is on record 
to the effect that no Diesel locomotive is doing work 


Chapman, of the Santa Fe Railway, 
that availability is rather an abstract 
term, as the actual use of both Diesel and steam loco- 


motives is controlled by train schedules. 

In the New York Central main-line passenger service, 
a steam locomotive handles the heavy h trains 
for the 928-mile run from Harmon to Chicago. Schedules 
require trains to leave either terminal in the late 
afternoon and arrive early next morning, and in the 
afternoon the run is reversed. The time of layover 
from morning to evening is determined by the traffic 
requirements and could not be shortened by mechanical 
i i i The steam _loco- 


24,000 miles a month. On the Santa Fe system, steam 
and Diesel locomotives handle r trains on. the 
2,226-mile run between Chicago and Los Angeles. In 
steam service, locomotives are changed at Kansas 
City while the Diesel runs through. Fourteen engine 
crews handle the Diesel while the Mountain-type steam 
locomotive, on the 1,789 miles from Kansas City to 
Los Angeles, takes 12 crews. Extended runs of this 
character are standard practice on the Santa Fe. 

Figures given by J. M. Nicholson, assistant to the 
vice-president of the Atchison, Topeka, and Santa Fe 
Railway, show that, in regular service, engine runs of 
over 1,000 miles are scheduled for four trains daily 
operated by Diesel locomotives and for ten trains 
daily operated by steam locomotives. In such work, 
the Diesel locomotives average about 18,500 miles a 
month with a maximum of about 27,000, while the 
steam locomotives average about 12,400 miles with a 
maximum of about 18,600. On the Santa Fe, as at 
November, 1942, Diesel lomotives. handled 7 per cent. 
< ad gross ton-miles of the system and 13 per cent. 
of the passenger-car miles. In _ consideri these 
figures, it shoul be borne in mind that the Diesel is 
handling preferred trains, and that helper service on 
heavy grades and protection service against break- 
downs is provided by steam locomotives. 

In many cases efficient operation is provided b 
dual-purpose locomotives which can handle bo 

nger and freight service. An example is given 
by the 4,000-h.p. Diesel-electric locomotives on the 
New Haven line. These make two round trips 
between Boston and New Haven daily, one trip in 
passenger and the other in freight service. The daily 
run is 628 miles, and the monthly mileage is about 
15,000. ; 
(To be continued.) 





LONDON TRANSPORT STAFF AND THE WAR EFFORT.— 
About 400 clerks, engineers and porters of the London Pas- 
senger Transport Board are now giving 3,440 hours of their 
spare tlme each week in making equipment for aircraft. 


NOTES ON NEW BOOKS. 


The Workmen’s Compensation Acts, 1925 to 1943: 
Tables of Weekly Compensation. By H. Morcan 
Hueues, A.C.L.I. London: Stevens and Sons, 
Limited. [Price 3s. 6d. net.] 

THe Workmen’s Compensation (Temporary Increases) 

Act, 1943, contained provisions which amended those 

of the Workmen’s Compensation (Supplementary 

Allowances) Act, 1940, by increasing the supplementary 

allowances payable in conjunction with weekly com- 


tion. is now ided that, as from Novem- 
29, 1943, the mit iene oe authorised by the 


in the in respect of the wife and children, if 
| any, of an-injured subject to certain limitations. 
Tee pessnt pian tine forth, ta eu Aatrodnctory 
ion, the various categories of “ workmen ” covered 

Ss Sp, career peonie the method 
og oem in typical cases. The 

rest of the occupied by tables giving the 


E 
[ 


of service also for — in any 
oe ap fi as it gives methods, formul#, and 
results of tests in considerable detail, and deals 
vith the requirements of the British Standard Specifica- 
tions. The balance of the work is a little aneven ; for 
instance, proof stress i an im it subject, 
i ions and 
examples, but the Izod impact test receives only a 
Pe a eee 
of a typical machine. is no account of the 
ure or examples of the interpretation of - 
It is also surprising to find no mention, 
in the chapters on hardness testing, of the more portable 
types of machine, such as the Shore or the 
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hardness, as distinct from bulk hardness of a material. 
The chapter on proof stress is particularly useful, 
however, and gives many alternative methods of obtain- 
ing its value accurately, as demanded on one sample 
by many of the British Standard Specifications ; 
although the reader may feel rather overwhelmed and 
be apt to lose sight of the simplicity and rapidity of 
this means of routine acceptance byrne There is a 
useful, and almost unique, chapter on the calibration 
of testing machines, and one on modern radio-logical 
methods of testing and crack detection. A chapter on 
the testing of sheets, strips, wires and tubes is accurate 
as far as it goes, but suffers from obvious compression. 
This is regrettable in a book addressed to the aero- 
nautical engineering public, who make considerable 
use of material in these forms, but war-time restrictions 
make such inconveniences inevitable. 





ARGENTINE OVERSEAS COMMERCE.—Statistics issued 
by the Argentine Chamber of C: in London show 
that imports into Argentina, from the United Kingdom, 
during the first nine months of 1943 were valued at 
153,975,000 pesos. Exports réaching this country from 
the Argentine in the same period, however, were valued 
at 447,116,000 pesos. Similarly, while the goods im- 
ported from the United States during January to 
September, 1943, were valued at 147,008,000 pesos, 
goods worth 343,603,000 pesos were exported to that 
country. 








METAL-PROCESSING BULLETINS.—Messrs. J. V. Rush- 
ton (London), Limited, 173, Clarence Gate-gardens, 
Glentworth-street, London, N.W.1, have sent us copies 
of their metal-processing bulletins. These deal with 
various aspects of metaj finishing ; and methods of de- 
scaling, the use of acid inhibitors in pickling, the electro- 
plating of springs, a passivating treatment for zinc-base 
die castings, and a phosphate process for the treatment 
of ferrous materials are described. Copies of the bulletins 
are obtainable on application to Messrs. Rushton, who 
state that further bulletins will be issued at approxi- 
mately monthly intervals. 
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UNIVERSAL THREAD-MILLING MACHINE. 


MESSRS. GEORGE MANN AND COMPANY (1932), LIMITED, LEEDS. 














UNIVERSAL THREAD-MILLING 
MACHINE. 


Tue thread-milling machine illustrated on this page | 


|spindle and the headstock drive to the lead-screw, | are fitted to this shaft. 


which traverses the saddle. These two separate sets of | 
change gears, in conjunction with the six cutter spindle 


speeds, ensure that any job within the capacity of the | 








A quick-return mechanism, 
operated by a lever on the headstock, is fitted to 
return the saddle to the starting point. Reversing 
levers are fitted to both the cutter head and headstock 


has a valid claim to the description ‘ universal,” | machine can be dealt with at the correct cutting speed. | spindle drives. The electrical equipment is designed 
since it can be used to cut not only external and internal | The headstock spindle has a central bore of 3} in. | for a 400/440 volt, three-phase, 50 cycle supply. 


threads of various forms, single-start and multi-start, | 
but, by means of attachments, can be adapted to cut | 
splined shafts, straight gears, etc. Its capacity is| 
indicated by the distance between centres, which is 

4 ft. 6 in., allowing a maximum milling length of 4 ft., 

and by the height of centres and swing over saddle, 

which are 7} in. and 6j in., respectively. Screws of | 
from one thread to 24 threads per inch Whitworth, or 
metric threads of from l-mm. to 120-mm. pitch can 
be cut. For gear cutting, the range is from 1 module 
to 40 modules, or from 1 to 12 diametral pitch, these 
limits representing normal practice. The general 
arrangement of the new machine will be clear from the 
illustration. It has the works classification of “‘ Mann 
F.B.1 Universal Thread Miller ” and is manufactured by 
Messrs. George Mann and Company (1932), Limited, | 
Clarence-road, Hunslet, Leeds, its distribution being | 
in the hands of Messrs. E. H. Jones (Machine Tools), | 
Limited, Edgware-road, The Hyde, London, N.W.9. 

A substantial bed with three slide ways is provided with 

a fixed headstock and an adjustable tailstock sliding on 

the two front ways, while a saddle carrying the milling 

head is traversed, on the front and rear ways, by a lead- 

serew. The milling-cutter spindle is driven from a 

splined shaft at the rear of the machine, the shaft being 

belt-driven from a 3-h.p. motor housed in the bed. 

A wide range of speeds and feeds is provided. The 
motor is of the constant-speed type running at 1,500 
r.p.m., and transmission is by three V-belts to a two- 
step pulley, and thence by a three-speed gearbox. 
This arrangement gives six speed changes to the rear 
splined shaft. The milling head has thus six cutter 
spindle speeds, namely, 64 r.p.m., 86 r.p.m., 98 r.p.m., 
115 r.p.m., 133 r.p.m. and 177 r.p.m. The speeds are 
selected by the lever seen on a box below the tailstock. 
The splined shaft also drives the headstock spindle | 
through suitable reduction gearing and pick-off change | 
gears, the latter being selected to suit the work. The | 
change gears are mounted in an easily-accessible | 
position in front of the headstock. A further set of | 
change gears is interposed between the headstock 








and is mounted in adjustable taper bearings. It will | 
accommodate a collet 2j in. in diameter, though that 
supplied as standard equipment is 2} in. in diameter. 
The machine is shown with a driving plate, which, with 
a centre adaptor and two centres, also forms part of the 
standard equipment. The tailstock is of conventional 
design and can be set over for taper work. 

As illustrated, the machine is arranged with the 
thread-milling set-up for the saddle. The cutter 
head is mounted on the rear of the saddle slide and 
is given transverse movement for setting the depth 
of cut by the large handwheel seen at the front which 
has a graduated micrometer collar. The head can be 
positively locked in position after the correct depth 
of cut has been set, and there are stops for repetition 
work. The maximum depth of thread that can be 
milled is 3 in. The maximum diameter of the milling 
cutter is 4 in. and the minimum diameter 2} in. | 
When the work is mounted between the headstock 
and tailstock, the cutter spindle and work centres can 





be varied between 5} in. and 1§ in. apart. The head is 
graduated for swivelling on the saddle slide to suit 
the helix angle of the thread to be cut, the maximum 
helix angle being 30 deg., measured from a plane per- 
pendicular to the axis of the work. The na-cpbe 
which traverses the saddle is carried between the 
middle and rear ways of the bed, and the nut is of the 
long cylindrical type. ‘Fine adjustment is dbtained by 
rotating the nut by means of the handwheel seen on 
the saddle. As will be evident, a work steady for use 
when long threads are being cut is fitted to the saddle. 
The steady is suitably bushed and has a bore of 2} in. 
The cutting-lubricant pump is mounted on the saddle, 
an arrangement which enables the lubricant to be 
directed to the cutter by means of a short flexible pipe 
instead of by a long trailing pipe from a fixed position on 
the bed. The stop shaft, which is mounted on the 
front of the bed, operates the main contactor directly. 
The stops can be set so that the machine is brought 
to rest on completion of the work on either right- 
hand or left-hand threads. Two stop and start levers 





It will be clear that when internal threads are to be 
milled, gears are to be hobbed or splines cut, a different 
arrangement of head from that shown is required on the 
saddle. These attachments are bolted in position on 
the saddle slide in place of the external-thread milling 
head ; it is stated that the change-over can be made 
very quickly. Appropriate gearing is incorporated in 
the attachments to give the correct cutting speeds. 
For gears and splines, an indexing plate with 48 holes 
is mounted as part of the normal equipment at the 
rear of the headstock. The mechanism embodies a 
locking plunger for use when milling single splines. 
There is also a limit switch for use when milling 
threads with a group type of cutter. The internal- 
thread milling attachment has a spindle bored to No. 3 
Morse taper, and a suitable cutter arbor is provided. 
The maximum internal diameter that can be milled 
is 6j in. The hobbing attachment has a spindle simi- 
larly bored, and an arbor with outboard support. A 
number of other accessories are available. The floor 
space occupied by the machine is 9 ft. 4 in. by 3 ft. 9 in. 





Cuapwick PusLiic LEecTruRES.—Three forthcoming 
Chadwick Public Lectures may be of interest to some of 
our readers. The first, by Dr. S. A. Henry, H.M. Medical 
Inspector of Factories, deals with “Medical Supervision 
in Industry in Peace and War,” and will be delivered at 
the London School of Hygiene and Tropical Medicine. 
Keppel-street, Gower-street, London, W.C.1, at 2.30 p.m.. 
on Tuesday, March 14. The second, the Bossom Gift 
Lecture, is entitled “‘ Sanitary Science and the Replanning 
and Rebuilding: of Large Cities’’ and will be delivered 
by Mr. W. H. Hobday, F.R.1.B.A., at the Royal Society 
of Tropical Medicine and Hygiene, 26, Portland-place, 
London, W.1, at 2.30 p.m., on Tuesday, April 4. The 
third, entitled “‘ A Hundred Years of Sanitary Progress,” 
will be delivered by Mr. G. Laws, M.B.E., F.R.San.I.. 
at 2.30 p.m., on Tuesday, May 9, at the Royal Sanitary 
Institute, 90, Buckingham Palace-road, London, 8.W.1. 
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AEROPLANE. 





** ALBEMARLE ’’ GLIDER-TUG 
AEROPLANE. 


Tue photographs reproduced on this page illustrate 
an interesting aeroplane designed by Sir W. G. Arm- 
strong Whitworth Aircraft Limited, at a time when 
there was an acute shortage of light alloys and other 
special aircraft material, as well as of suitable 
manufacturing facilities. Wood and steel were there- 
fore used largely in its construction, but in spite of this 
limitation the percentage structure weight is little in 
excess of the average for the type. As will be seen 
from the illustrations, which are reproduced from 
British official photographs (Crown copyright reserved), 
the machine is a twin-engined mid-wing monoplane 
with twin fins and rudders, the latter feature being 
most clearly illustrated in Fig. 1, which shows the 
aircraft in flight. The most notable feature of the 
Albemarle is that it is the first British operational 
machine to be fitted with a tricycle undercarriage, this 
component having been constructed by Messrs. 
Lockheed, Limited. One of the two maim landing 
wheels can be distinguished in Fig. 2, which shows 
the machine on the ground; the nose undercarriage 
is clearly visible. The main wheels retract backwards 
into. the engine nacelles and are partly enclosed by 
light-alloy doors; the nose undercarriage also retracts 
backwa: into a receptacle in the front fuselage. 
The whole undercarriage is operated hydraulically. 

The Albemarle was originally intended for bombing 
and reconnaissance work and could be readily con- 
verted for either of these duties. Production was com- 
menced straight from the drawing board, a considerable 
time before the prototype flew, and was widely dis- 
tributed among sub-contractors the majority of whom 
had no previous experience of aircraft manufacture. 
During the early production stages, however, important 
changes of policy were made and these resulted in a 
number of major modifications. In consequence, the 
Albemarle was converted for a variety of roles the 
most im it of which was that of a special transport. 
For this duty, a large freight door was fitted in the 
side of the centre fuselage’and certain c were 
made in the armament. At present, the Albemarle 
is used mainly as a glider tug, for which duty the 
original lay-out is largely maintained. A Malcolm- 


THE 








type hook is fitted at the rear end of the fuselage for 
glider towing, with a release cable running forward 
to the pilot’s position. On later aircraft of this type 
the large side entrance door, as used on the special 
transport type, will be fitted. 

The machine has a span of 77 ft., a length of 59 ft. 
11 in., and a height, to the top of the propeller, of 
15 ft. 7in. The total area of the main plane, including 
the ailerons, is 803-5 sq. ft., and the tail-plane area, 
including the elevators, is 164-43 sq, ft.. The fuselage is 
a steel tubular structure with gusseted joints, to which 
non-stressed fairing, made up of plywood skin on 
spruce formers, is clipped in such a way that it takes 
very little of the structural loads. The fairing panels 
are made up in large sections, so that, generally, they 
cover a side or a top of the fuselage section, The 
fuselage is divided into front, centre and rear portions, 
which are connected by single-pin joints at each of the 
four longerons. The front and centre fuselage sections 
are attached respectively to the front and rear of the 
wing spar, which is continuous through the fuselage. 
To reduce compass interference, the front fuselage 
structure is constructed of stainless steel tubing and 
gusset plates, high-tensile steel tubing and gusset plates 
being used in the centre and rear sections. A crew of 
four is carried in the front fuselage, the navigator being 
located forward, with the pilot and second pilot behind 
him and the wireless operator'in the rear. The centre 
fuselage is fitted with a Boulton Paul four-gun electric- 
ally-operated upper turret, forward of which there is 
a retractable fairing which drops down automatically 
when the guns are swung forward. In later aircraft, 
hand-operated beam guns are fitted in addition. The 
floor is of wood supported on a wood structure, except- 
ing over the bomb bay, which extends from about 
half-way along the front fuselage section to ‘the rear 
of the centre fuselage section. In the front fuselage 
the bomb-bay floor is a stainless steel structure covered 
with a thick light-alloy sheet which acts asm deflector 
plate for enemy projectiles ; in the centre the 
metal bomb-bay floor structure is covered with ply- 
wood. Two Lockheed hydraulically-operated bomb 
doors extend for the whole length of the bomb bay. 
They are made up of spruce and plywood formers 
attached to a steel tubular spar and covered with 
plywood. As is most clearly shown in Fig. 2, the front 


section of the fuselage is extensively glazed | forward 
of the pilot, and an inclined optically accurate Triplex 
panel is fitted in the nose for bomb aiming. This panel 
is hinged and forms the main entrance to the aircraft. 
now to the wing structure, the centre 
section extends from just outboard of each engine 
through the fuselage, and consists of the main spar, 
leading edge, and the power unit and landing-gear 
mountings. The spar consists of four high-tensile steel 
square tubular booms with tubular bracing. The wing 
is connected to the fuselage by eight large-diameter 
pins, four on the front face four on the rear face 
of the spar. Two strong ribs of steel tubular construc- 
tion are fitted at each end of the centre section and 
extend forward to carry the main power unit pick-up 
points; at the rear end of these ribs are the under- 
carriage pick-up points. Thick plywood is used for 
covering the top of the centre section between the spar 
booms, with light-alloy nose panels and plywood on 
the underside. Large doors are provided for the 
removal of the petrol tanks. Each oft the outer portions 
of the wing is attached to the centre section by four 
specially designed pins which expand and completely 
fill the holes when a centre bolt is tightened up. The 
structure consists of two spars with spruce booms, 
reinforced with light-alloy inserts, and plywood webs. 
The standard ribs have plywood webs and spruce booms 
and the special ribs, which carry the aileron hinge 
loads, are built up of square steel tube with gusseted 
joints aft of the rear spar and have spruce booms and 
plywood webs reinforced with steel channels between 
the spars. Comparatively thin plywood,. with the 


outer grain running parallel to the rib, is used for cover- 
ing the leading and trailing edges. Detachable portions 
of the wing extend in the direction of the span from the 


side of the fuselage to the engine nacelle and in the 
direction of the chord from the rear booms of the centre 
section spar to the trailing edge. They are made up 
partly of plywood and spruce ribs, with steel tubular 
ribs to take the flap-hinge loads. The covering is of 
plywood and on the under side a door is provided 
to give access to the hydraulic and electric accumulators. 
The detachable portion is connected to the centre 
section by single-pin joints, top and bottom, at each 
rib position. The wing flaps are of the slotted type 
and are operated and synchronised hydraulically. Full 
Frise-type ailerons with plywood covering are fitted. 
They are constructed on metal tubular spars located 
forward of the hinge and the ribs have plywood webs 
and spruce booms. A trimmer tab, operated by the 
pilot, is fitted to the port aileron only, 

The tail plane is of conventional wooden construction 
and is bolted to the rear fuselage, with two single-pin 
joints on the front tail-plane spar and two adjustable 
links on the rear spar to facilitate the adjustment of 
the tail-plane incidence on the ground during the 
prototype stage. As shown in Fig. 1, there are two 
fins and rudders, which are fitted within 18 in. of the 
tip of the tail plane and extend above and below it. 
The rudders have horn balances: top and bottom and 
are constructed with spruce and plywood ribs mounted 
on a steel tubular spar and covered with plywood. The 
fins have two spruce and plywood spars, with ribs of 
the same materials and plywood covering. An auto- 
matic balance tab is fitted to the upper half of the 
rudder and a trimmer tab, operated by the pilot, to the 
lower half. Large horn balances are fitted to the eleva- 
tors, the former being situated outboard of the fins and 
rudders. The elevators are constructed of plywood and 
spruce ribs mounted on a tubular spar; a trimming 
tab is fitted on the pomyglevator and a balance tab on 
the starboard elevator. 

The power plant consists of two Bristol Hercules XI 
engines. An interchangeable “ basic ” Digg a 
is supplied and this is secured to the ai e 
by four attachment bolts situated just aft of 
the fireproof bulkhead. The engines drive fully- 
feathering Hydromatic propellers. The normal fuel 
supply is taken from four tanks, three of which are 
situated between the centre-section spar booms, one 
on the centre line of the aircraft and one on each side 
between the fuselage and the engine nacelles; the 
fourth tank is located behind the centre-section tank 
in the fuselage. If required, three extra fuel tanks can 
be fitted in the bomb bay, these tanks being connected 
to the main fuel system by flexible hoses. Oil is 
supplied from four tanks, two of which are located in 

engine nacelle, each pair being connected by a 
U pipe. The normal fuel tanks carry over 750 gallons 
hl» the oil tanks over 60 ions. The maximum 
speed of the Albemarle ex 250 miles hour at 
10,500 ft., and the normal range is over 1,300 miles. 
The tare weight of the machine as a glider tug is 
22,600 Ib. 





INSTITUTION OF CrviL ENGINEERS.—H.R.H. The Duke 
of” Gloucester, K.G., Field-Marshal The Right Hon. 
Viscount Wavell of Cyrenaica and Winchester G.C.B., 
G.0.8.1., G.C.I.E., and Admiral of the Fleet Sir Andrew 
Browne Cunningham, Bt.,G.C.B., D.S.0., have been elected 
honorary members of the Institution of Civil Engineers. 
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INSTITUTION ELECTIONS. 
InstiTuTION oF MecuanicaL ENGINEERS. 


Associate Member.—Frederic Clifton Atton, B.Sc. 

(aes: ) (Lond.), Gloucester ; Wilfred Barnes, Hudders- 
field; Leslie Horace Barnett, London, 8.E.9; James 

Dominick Barry, Cork, Eire ; Frank Birtwistle, Bristol ; 
Harold Perceval Bloxam, Woking ; ; Humphrey Francis 
Brandram-Jones, Margate; Ronald Campbell Brown, 
B.Eng. (L poet). Belfast ; Hugh Buchanan Campbell, 
Ipswich ; Major Gordon Grant Macdonnell Carr- Harris, 
Detroit, U.S.A.; Ernest Ra Carvell, Erith ; 
George Herbert. Chaloner, Johannesburg ; Wilfred 
Henry Cockerill, West Bromwich; Donald Francis 
Delahunt, Enfield; John Neville Edis, Leeds; F./L 
St. John de Holt Elstub, B.Sc. (Manch.), R.A.F.; 
Joseph Ettershank, B.Sc. (Edin.), Johannesburg . 
John Groobey Frith, Sheffield; Lawrence Jameson 
Goudy, Watford; Paul Grodzinski, London, E.C.1; 
Walter Haddon, London, 8.W.1 ; Eric Hawes, 
B.Se. (Eng.) (Lond.), Oxford; John Nelson Hefford, 
Leeds ; Nigel Eccles Hewitt, B.E. (N.Z.), Christchurch, 
N.Z.; Hugh Blair McLellan Hill, B.Sc. (Glas.), Loan- 
head, Midlothian; Lt.-Col! John Robert Hobbs, 
M.B.E., R.E.M.E. ; ~——S a Walter Hodge, 
B.Se. (Eng.) (Lond.), EM Stanley Holmes 
Hollowday, Lincoln ; George e ylockham, London, 
E.C.4 ; Honest Hoy, Hedon, E. Yorks.; 2nd Lieut. 
Wiktor Jaworski, General Staff, Polish Army ; William 
Norreys Job, Stockton-on-Tees ; Major Albert Wood- 
burn Jones, R.E.M.E.; John Cyril Jones, Altrincham ; 
F./L. Jerzy Krupski ; William Henry Lannagan, 
Loanhead, Midlothian; Dr.-Ing. Gustav Levi, Haifa, 
Palestine ; David Dand McEvoy, Stevenston, Ayrshire ; 
John Alexander McIntyre, B.Sc. (Eng.) (Lond.), Luton ; 
Major Hector Marie "Eivard Mathé, London, 8.W.1; 
Alan Shepherd Milward, B.Sc. (Eng.) (Lond.), London, 
8.W.1; Alfred Charles Morrison, Loughborough ; 
Debkinker Mukherji, B.Eng. (Sheff.), Colombo, Ceylon ; 
John Godfrey Noble, Chesterfield; John Patrick 
Noonan, Haywards Heath, Sussex ; John Henry 
Openshaw, Upminster; Frederick George Stanley 
Palmer, Alentejo, Portugal ; Charles Robinson Parker, 
Pérez, Argentina; Harry Owen Parrack, Staines 
Middx.; Harry Oswald Pate, Chester ; 
Peddie, Darlington; Edwin Robert Penny, London, 
8.E.2; John Pidduck, B.A. (Cantab.), Brighton ; James 
William Reay, Manchester ; Frederick Ernest Norman 
Russell, Hayes, Middx.; Alan Thurburn Scott, M.Sc. 
“ (Manch.), Luton ; Alfred Charles Simkins, Manchester ; 
Thomas Stewart Telfer, Woodford Green, Essex ; 
Francis Thompson, London, S.W.31 ; William 
Thoms, Glasgow; Harold Luther Trafford, Hull ; 
Maurice Edward Walsh, B.Sc. (S. Africa), London, 
W.1; Austen James Robert Walter, Penshurst, Kent ; 
Alan White, B.Sc. (Leeds), Stockport; John Halifax 
Whitelock, Brooklands, Cheshire; George Lucius 
Kingsford Willett, B.Sc. (Eng.) (Lond.), Liverpool ; 
Alan Vincent Wright, Glasgow; Shirley Edwin 
McEwan Wright, B.Eng. (Sheff.), Saltcoats, Ayrshire ; 
Nogman Youatt, Stockport. 


Institution OF ExLgecrricaL ENGINEERS. 


Associate Member.—Norman Whilton Angell, Not- 
tingham; Brigadier (Ret.) Leonard Charles Bell, 
London, S.W.1; Thornton Howard Bridgewater, 
Berkhamsted; Arthur Bright Crisp, Kanchrapara, 
India; Francis George B. Deane, London, E.C.2; 
William Dixon, B.Sc. (Eng.), Haywards Heath, Sussex ; 
Arthur Neil Duffett, B.Eng., Rotherham ; Stanley 
James Edwards, Bristol ; Albert Richard J. Everingham, 
B.Sc. (Eng.), Boksburg, Transvaal, 8. Africa; Leslie 
Ivan Farren, N. Wembley, Middx.; John Edward 
Farrington, Sutton Coldfield, Birmingham; Charles 
Frederick Farrow, B.Se. (Eng.), Taunton; George 
Frederick H. Fielding, Manchester; Harold Ernest 
Francis, Ha te; Donald Frederick Galloway, B.Sc., 
Ph.D., Loughborough ; Geoffrey William E. Ghey, 
M.A., Chester. 











THe INSTITUTE OF METALS.—The 36th annual general 
meeting of the Institute of Metals will be held at 4, 
Grosvenor-gardens, London, 8.W.1, at 11 am., on 
Wednesday, March 15. The May Lecture, this year, 
will be delivered on Wednesday, May 17, at the Institu- 
tion of Mechenical Engineers. The time of the meeting 
will be announced in due course. The lecturer will be 
Sir Harold Spencer Jones, M.A., D.Sc., F.R.S., the 
Astronomer Royal, and his subject will be “ Metals in 
the Stars."" The Council have elected Sir W. Lawrence 
Bragg, O.B.E., M.C., M.A., D.Se., F.R.S., Cavendish 
Professor of Experimental Physics, Cambridge, an honor- 
ary member of the Institute. Honorary membership has 
also been conferred upon a number of scientists of the 
United Nations, namely Her Exeellency Madame Chiang 
Kai-Shek (China) ; Dr. Irving Langmuir (United States) ; 
and Professor P. Kapitza, F.R.8S. (U.S.8.R.). Other 
honorary members of the Institute are Professor A. M. 
Portevin (France), and Professor Carl A. F. Benedicks 
(Sweden). 
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BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of ring interest 
have been issued by the British Gtemfande Lestitution 


i ictoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 
Diamond-Tipped Turning Tools.—Followi the 
recent issue of a standard cation (B.S. No. 
1120-1943 for diamond-tipped boring tools, the British 
ee 
ing war-emergency specification for di oy 
turning tools. The new (B.S. No. 1148- 
y the Institution i 
oo with the Tool Technical Panel of the 


~ 


PERSONAL. 


Mr. C. 8. Lataiorap, 0.B., M.B.E., R.CO.N.C., M.I.N.A. 
who has aeen Assistant Director of Naval Constructio: 
since 1936, is shortly to succeed Sin STANLEY V. GOODALI 
K.C.B., R.C.N.C., M.I.N.A., M.Inst.C.E., as Director «/ 
Naval Construction. 

Dr. E. C. Ro““ason, M.Sc., has been appointed « 
delegate director of Messrs. Murex Welding Processe~ 
Limited, in charge of research and development work. 


Mr. H. 8. Roptins has been appointed general manage | 
to Messrs. Francis Morton and Company, Limited, struc 
tural engineers, Liverpool. Mr. Robins was previous!) 
constructional manager to Messrs. Palmers Hebburn 
Company, Limited, with whom he béd been for the past 
five years. 

Mk. STantey Rosson, M.S8c., D.LC., and Mr. D. J. W. 
Orrm have been appointed diréctors of the Imperia! 
Smelting Corporation Limited. A research and develop 
ment organisation is being formed, in association wit) 
certain Australian interests, and Mr. Robson has been 


; | appointed director-general of this organisation. 


Lorp Rerru, G.C.V.O0., G.B.E., M.Inst.C.E., and Si: 
Joun WARDLAW-MILNE, M.P., have been elected to th: 


-| courts of Cable and Wireless (Holding), Limited, and 


In order that the fullest benefit may be o 
the use of diamond tools, the specification contains 
some detailed introductory notes which have — 
prepared by the Diamond Die and Tool Control givi 
guidance in regard to such matters as the sm 
running of lathe spindles, the foundations and mounting 
of lathes and the setting of tools. [Price 2s., postage 
included.} 

Refuse Storage Containers.—A new specification, 
B.S. No. 1136-1943, - refuse storage con- 
tainers, has been by the Institution in response 
to a request submitted by the Metropolitan 
Standing Joint Committee. Owing to the 
in the methods employed in different container systems, 
it has been not to contemplate the preparation 

_ This has therefore been 


requirements 

. The spreileatien is confined 
to containers of 1} cubic yard capacity, as it is felt 
that the demand does not justify the standardisation 
of more than one size at the present time. [Price 2s./1 
postage included. ]} 

Manila Ropes.—A war-e amendment 

to B.S. No. “ah 1940, co vaing canto tones ype 
purposes, has now been ro 4 This iets sey rendered 
necessary by the publication of an Order by the Hemp 
Controller, Ministry of Supply, making it compulsory 
to include 10 per cent. of sisal tow in all ropes made 
from mixtures of manila and sisal. Copies of the 
leaflet, reference P.D. 194, are obtainable on applica- 
tion to the Institution enclosing a stamped addressed 
envelope. 


P.V.C.-Insulated Cables.—On several recent occa- 
sions, notably on page 153 of our last volume, we 
have referred to the question of the use of polyvinyl- 
chloride (P.V.C.) insulated and/or sheathed cable which 
is now recognised as an alternative to rubber-covered 
eable. The physical and mechanical characteristics 
of P.V.C. compounds, however, differ from those of 
rubber, with the result that the conditions governing 
the installation of rubber cables, as specified in the 
I.E.E. Wiring Regulations, are not entirely applicable 
to the installation of P.V.C. cables. To meet this 
— the war-energency Code of Practice for the 

lanning of Electrical Installations (B.S. No. 1062- 
1943) has been revised and the amendments set out in 
a leaflet the reference number of which is P.D. 202. 
Copies of the leaflet may be obtained from the Institu- 
tion on the receipt of a stamped addressed envelope. 





BOOKS RECEIVED. 


The Junior Institution of Engineers. Daylight INumina- 
tion in Factories and Workshops. By P. J. WALDRAM. 
London: Offices of the Institution, 39, Victoria- 
street, Westminster, 8.W.1. (Price is. 6d.) 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Volume 14. 
No. 4. °March, 1943. Compiled by AGNEs E. GLENNIE. 
London: H.M., Stationery Office. [Price 4s. 6d. net.) 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest Utilisation Leaflet No. 42. Preliminary Studies 
on Improved Wood. Part I. 4A Study of the Impregna- 
tion of Wood with Resins. By D. NARAYANAMURTI and 
KARTAR Sineu. Dehra Dun, U.P., India; The Utilisa- 
tion Offieer, The Forest Research Institute. London: 
The Publications Officer, India House, Aldwych, W.C.2. 
(Price 6 annas, or 9d.) 

Radio Upkeep and Repairs. A Practical Handbook on 
Servicing Principles and. Receiver Maintenance. By 
Atrrep T. Wirts.. Sixth edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 7s. 6d, net.} 





Cable and Wireless, Limited. They have also been 
elected directors of the associated cable companies. 

Mr. M. ARNET ROBINSON, a director and general mana 
ger of Coast Lines, Limited, has been elected a directo: 
of the Belfast Steamship Company, Limited. 

Mr. R. J. Jounsron, F.S.1., hitherto Deputy Surveyo: 
General, Ceylon, has been promoted to the position of 
Surveyor-General. He has been suceeeded as Deputy 
Surveyor-General by Mr. T. F. Wirso0n, hitherto Assist 
ant Surveyor-General. 

Mr, W. WrEyYe@oop has relinquished his position as chic! 
engineer of the Midland Electric Corporation for Power 
Distribution, Limited, but his services have been retained 
in an advisory capacity. Mr. Garnet F. PeErmson, 
A.M.1.E.E., who has served as deputy chief engineer for 
the past four years, has succeeded Mr. Weygood as chic! 
engineer. 

Sm Tuomas Rorpen, Bt., C.H., has been appointe: 
chairman of the Wessex Electricity Company. 

Mr. C. BaRRENGTON, who, for some time, has been 
prevented by ill health from carrying out his duties a~ 
Director of Road Haulage, has resigned his appointment 
on medical advice. Mr. P. J. R. Tapp, M.C., who has 
been acting during Mr. Barrington’s absence, has now 
been made Director of Road Haulage. 

The Minister of Fuel and Power has appointed Mr. 
W. W. Maran, C.B.E., Regional Controller for the Eastern 
Region, in succession to Mr. H. H. HoLmMes, who, as 
stated on page 348 of our previous volume, has been 
transferred to the headquarters of the Ministry a+ 
Director of Services. 

Messrs. RoTo., Limirep, have acquired the controlling 
interest in Messrs. HoOrRDERN-RICHMOND, LIMITED 
(formerly known as Hordern-Richmond Aircraft Limi 
ted), producers of Hydulignum, from which airscrew 
blades are made. The material and the manufacturing 
process were described and illustrated in ENGINEERING 
vol. 155, page 27 (1943). 

Mr. Hues Pratt, A.M.I.Mech.E., informs us that h 
is not assistant managing director of Messrs. Stee! 
Stampings, Limited, as we had understood and stated on 
page 48, anfe. His position is that of assistant to the 
managing director. 





TIN-PLATE PRODUCTION IN AMERICA.—The output of 
tin-plate in the United States during the first 9 month~ 
of 1943 totalled 1,690,062 tons, compared with 2,316,299 
tons in the corresponding period of 1942. a reduction of 
27 per cent. 

THe WINNING OF OUTCROP CoaL.—Speaking at the 
annual general meeting of the National Federation of 
Building Trades Employers, held in London on Janu 
ary 26, Lord Portal, Minister of Works, said that the 
civil engineering industry was now making a valuabk 
contribution to the fuel position by the winning of outcrop 
coal, In the summer, when at peak production, the 
industry was responsible for an output equivalent t 
from 3 per cent. to 4 per cent. of the total coal production 
of the country. 

ANTI-ADHESIVE FOR METAL IN CONTACT WITH RUBBER. 
—Wastage of detachable rubber parts often results fron: 
tearing when removing the rubber from a metal surface 
if contact under pressure has occurred, examples being 
the tyres of motor vehicles, gaskets, hose connections. 
etc. A graphitic preparation, known as “‘ Tyreprim,” 
and manufactured by Messrs. T. R. Parry and Company. 
Limited, Castor-street Oil Works, London, E.14, if applied 
to the rubber surface before fitting it to the metal part, i- 
claimed to prevent adhesion and to protect the rubber 
from the effects of light, oil, ete. .As it is non-drying 
and tenacious, it does not need frequent application. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Some branches of steel production are 
still ahead of their programmes, making it necessary to 
slow down, notably in the electric-melting shops. A good 
deal of American and Canadian material has still to be 
absorbed, but the inflow of supplies from abroad con- 
tinues. In basic-steel production, the output is excep- 
tionally high. It is probable that official figures, when 
disclosed, will show that all earlier records have been 
exceeded, At the same time, associated plant is being 
extended so that it may be possible to keep pace with the 
output of the furnaces. 

South Yorkshire Coal Trade.—In coal, the supply posi- 
tion is becoming more difficult. The enforced reduction 
of deliveries leaves only relatively smal] quantities in 
reserve for stock ; some industrial users in fact, are draw- 
ing upon their reserves. Outputs are fairly good and 
the movement of mineral traffic and empty wagon trains 
is satisfactory for the time of the year. Longer periods 
of daylight will greatly improve train working. There 
are strong calls for coal for gas and electricity concerns, 
which have made heavy inroads into their stocks during 
December and January. Supplies of house coal barely 
meet the requirements of merchants. The heavy demand 
for coking coal is being satisfied, and the make of coke is 
iimost at @ maximum. Coke for works use is meeting 
all requirements, and in spite of much greater buying of 
coke for domestic use there are reserve supplies of patent- 
oven coke nuts and gas coke for household purposes. 





NOTES FROM THE SOUTH-WEST. 
CaRDIrF, Wednesday. 

The Welsh Coal Trade.—Although showing improve- 
ment from the low levels reached during the first week of 
January, productions at the South Wales collieries 
generally remain very much below the normal. Official 
tigures indicate that, in the week ended January 15, the 
latest period for which returns are available, the district 
reached only 84 per cent. of ite target figure; yet this 
week was the best recorded since before the Christmas 
holiday stoppage. During the week, 24 collieries in the 
area exceeded their targets, as against 16 in the preceding 
seven days. In the spurt made in productions just before 
the Christmas holiday, 36 pits beat their targets. Because 
of the loss of production, business was difficult to nego- 
tiate for ordinary industrial purposes on the Welsh steam 
coal market last week. As a rule, collieries were kept 
engaged almost to full capacity in maintaining deliveries 
to the essential users. The demand for these showed a 
~teady expansion and, as a result, stems were difficult to 
arrange for delivery over the next month or se, and the 
general tone was very firm. Exporters encountered a 
brisk demand, particularly from Spain and Portugal, 
but operations were impeded by the supply position. 
Some of the better qualities were released for export to 
the essential users in the Mediterranean and the coaling 
depots, but as a rule the only kinds available for ship- 
ment were the lowest qualities not wanted by inland 
users. There was a steady inquiry for the large sorts, 
which were well sold forward and firm. Production of 
the sized and bituminous small classes were heavily 
engaged and order books were well filled forward. The 
demand was keen for these sorts and consequently recent 
prices were fully maintained. Best dry steam smalls 
were active, but supplies of the inferior smalls were 
plentiful and a dull tone ruled. Gas cokes were slow of 
sale, but foundry sorts were in brisk request and were 
difficult to secure. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that business in tin-plates and their substitutes is more 
active because several home consumers are covering 
their requirements for the second quarter of the year. 
Steel sheets continue in steady demand and as makers 
are well booked, orders are not easily placed. Business in 
iron and steel scrap is quiet, not through any weakness 
in the demand but owing to difficulties in obtaining 
substantial quantities of the heavier and better qualities. 
The prices of iron and steel products are as follows :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 plates measuring 20 in, by 14 in., 29s. 9d. 
f.o.r,, for home consumption and 30s. 0d. f.o.b., for export. 
Tin-plates carrying heavier coatings 30s. and 30s. 44d. 
per box, f.o.r., for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d. per box, f.o.r., at 
makers’ works. Galvanised corrugated steel sheets, 
No, 24 gauge, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig iron 6]. 14s. and Welsh basic pig iron 
61. 08. 6d., both per ton and both subject to a rebate of 5s. 





Desk Diary.—A weekly tear-off desk diary and 
engagements calendar has been sent to us by Messrs. 
Rhodes, Brydon and Youatt, Limited, Waterloo Engineer- 
ing Works, Gorsey Mount-street, Stockport. In order 
to comply with the Paper Control Orders a charge of 1d. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Stee Trade.—Makers and consumers of steel 
are anxious to know if there will be an increase in the 
prices of steel to correspond with the advance in the 
price of coal, which came into force yesterday. The 
prices of steel products were fixed by the Government 
early in the war, which, considering the large tonnages of 
steel being produced, will be unwilling to make any 
increases in the price list, although the rigid adherence to 
the stabilised prices may result in an unsound position. 
There is a particularly keen demand for ship and boiler 
plates, mainly of the thinner varieties, the demand 
coming largely from shipbuilders, locomotive builders, 
marine engineers and manufacturers of power plant. 
Re-rolling plants continue active and semi-manufactured 
steel is coming forward satisfactorily. Sheet makers 
whose deliveries are mainly to the shipyards are likely 
to be busily employed for many months, the demand 
be'ng largely for light sheets. Rivets, bolts and nuts 
are in strong demand, although welding is largely em- 
ployed in the shipyards. Prices are unchanged and are 
as follows :—Boiler plates, 171. 12s. 6d.; ship plates, 
161. 38.; sections, 151. 8s.; medium plates, 4 in. and 
thicker. rolled in sheet mills, 211. 15s. ; black-steel sheets, 
No. 24 gauge. 221. 15s. ; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d., all per ton, for home delivery. 

Malleable-Iron Trade.—There is no new feature in 
the malleable-iron trade. The current quotations are 
as follows :—Crown bars, 151. 12s. 6d.; No. 3 bars, 
131. 128. 6d.; No. 4 bars, 131. 17s. 6d.; and re-rolled 
steel bars, 171. 15s., all per ton. for home delivery. 

Scottish Pig-Iron Trade.—There is still a marked 
shortage of hematite in the Scottish pig-iron trade ; 
otherwise supplies are satisfactory. Prices are unaltered 
and are as followe :—Hematite, 61. 18s. 6d. per ton; 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel- 
works ; foundry iron, No. 1, 61. 5s. 6d.,and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The production of some commo- 
dities is in excess of current requirements, but the demand 
for other descriptions of material continues on a scale 
that is straining the productive capacity to the limit. 
In some cases, makers have curtailed the manufacture 
of materials in little demand and have diverted their 
plants to the manufacture of products, of which sub- 
stantial parcels are ded. Difficulties of tr 
are appreciably less than has been the case recently, but 
further improvement in facilities for the distribution of 
tonnage would be welcome. There is still insufficient 
hematite to satisfy consumers’ demands, but all other 
classes of pig-iron are in ample supply. 

Hematite, Refined and Low-Phosphorus Iron.—Hema- 
tite is a little less scarce, but the make is still very 
limited and cannot be increased materially until larger 
deliveries of ore suitable for its manufacture are obtain- 
able. The production of refined iron is satisfactory and 
there is no shortage of medium- and low-phosphorus 
grades. 

Manufactured Iron and Steel.—Re-rollers have good 
supplies of semi-finished iron and steel, but still require 
maximum deliveries of steel semies to deal with their 
exceptionally heavy commitments. Finished-iron manu- 
facturers are turning out a heavy tonnage, but could 
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handle more work in some branches. The continued 
heavy demand for nearly all descriptions of steel is 
keeping the producing plants busily engaged. Heavy 
joists, channels and sections are still in little request, 
and plant is being changed over for the manufacture of 
other products. Light and medium sections are well sold 
and buyers are anxious to enter into further contracts. 
The heavy demand for special and alloy steels continues, 
and plate and sheet makers are fully booked. Rails, rail- 
way chairs and colliery equipment are in brisk request. 





Tue INSTITUTION OF ELECTRICAL ENGINEERS.—The 
Council of the Institution of Electrical Engineers have 
sanctioned the formation of a Wireless Group for Cam- 
bridge and District and have approved the names of 
members constituting a provisional committee. The 
chairman is Mr. C. R. Stoner, B.Se. (Eng.), and the vice- 
chairman, Mr. B. J. Edwards. The niembers of the com- 
mittee are Messrs. R. H. Angus, M.A., R. 8. Francis, 
J. G. Hammond, M.Sc. (Eng.), I. F. MacDiarmid, E. V. 
Root and R. W. Wilson, B.Sc. (Eng.), and Dr. J. T. 
Randall. The honorary secretary is Mr. D, I. Lawson, 
M.Se., c/o Pye Limited, Radio Works, Cambridge. 
Arrangements have been made for an inaugural meeting 
to be held in the Engineering Laboratories of the Univer- 
sity on Thursday, February 17, at 8 p.m., when Mr. T. E. 
Goldup, chairman of the Institution’s Wireless-Section 
Committee, will repeat his inaugural address, “‘ The 
General Aspects of Radio-Engineering Progress.” All 
persons interested are invited to attend. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section ; Saturday, February 5, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. ‘‘ Timber in War Time,” by 
Mr. F. Burgess. Institution: Friday, February 11, 6.15 
p.m., 39, Victoria-street, 8.W.1. ‘“‘ Notes on Wind Tun- 
nels,”’ by Mr. 8. J. Moore. 

INSTITUTION OF “MECHANICAL ENGINEERS.—Scottish 
Branch: Saturday, February 5, 7.15 p.m., Technical Col - 
lege, Dundee. Thomas Lowe Gray Lecture: “ Funda- 
mentals of the Marine Screw Propeller,” by Dr. G. 8. 
Baker. Also at the North-Eastern Branch: Monday, 
February 7, 6 p.m., Neville Hall, Newcastle-upon-Tyne. 
South Wales Branch: Thursday, February 10, 3 p.m. 
Mackworth Hotel, Swansea. (i) “ A Survey of Plastic« 
from the Viewpoint of the Mechanical Engineer,” by Dr. 
8S. Livingston Smith. (ii) ‘‘ Moulding Plant for Plastics,” 
by Mr. J. L. Daniels. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
and North Wales (Liverpool) Centre : Monday, February 7. 
5 p.m., Liverpool Royal Institution, Colquitt-street. 
Liverpool. “ Air-Blast Circuit Breakers,” by Mr. A. R. 
Blandford. South Midland Centre: Monday, February 7. 
6 p.m., James Watt Memorial Institute, Birmingham. 
“ Bonded Deposits on Economiser Heating Surfaces,’’ by 
Messrs. J. R. Rylards and J. R. Jenkinson. Scottish 
Centre: Tuesday, February 8, 6.15 p.m., Royal Technica! 
College, George-street, Glasgow. ‘‘ Maintenance of Dis- 
tribution Plant and Mains on A.C. Networks,”” by Messrs. 
F. N. Beaumont and F. A. Geary. London Students’ Sec- 
tion : Tuesday, February 8, 7 p.m., Savoy-place, Victoria - 
embankment, W.C.2. Address: “‘ Recent Progress in 
Tel ications Due to the Use of New Materials,” 
by Colonel Sir A. Stanley Angwin. Transmission Section : 
Wednesday, February 9, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “‘ Transmission and Distribution of 
Electricity to Mines,” by Mr. B. L. Metcalf. Installations 
Section: Thursday, February 10, 5.30 p.m., Savoy-place. 
Victoria-embankment, W.C.2. ‘‘ Thermoplastic Cables,”’ 
by Dr. H. Barron, Mr. J. N. Dean and Mr. T. R. Scott. 

INSTITUTION OF PRODUCTION ENGINEERS.—Coventry 
Graduate Section : Monday, February 7, 6.45 p.m., Coven- 
try Technical College, Coventry. ‘‘ Case Discussion.” 
North-East Section: Friday, February 11, 6.15 p.m.. 
County Hotel, Newcastle-upon-Tyne. “‘ Costing as Applied 
to Production,” by Mr. W. H. Curtis. Nottingham Sec- 
tion : Friday, February 11, 6.45 p.m., at Messrs. Crossley 
Premier Engines, Limited, Sandiacre, Notts. Discussion 
on “ Inspection ” to be opened by Mr. A. Johnstone. 

BRADFORD ENGINEERING Socrety.—Monday, Febru- 
ary 7, 6.45 p.m., Bradford Technical College, Bradford. 
“ The Production of Surface Finish,” by Mr. J. Hepworth. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday. 
February 8, 2.30 p.m., Geological Society, Burlington 
House, W.1. Joint Meeting with the CHEMicaL ENGIN- 
EERING Group. “ Infra-Red Radiation, Distillation and 
Evaporation,” by Mr. J. A. Reavell. 

INSTITUTION OF CIVIL ENGINEERS.—<Structural and 
Building Engineering Division: Tuesday, February 8&, 
5.30 p.m., Great George-street, S.W.1. “* Modern Com- 
putation Methods and Office Practice in the Design of 
Statically Indeterminate Structures,” by Mr. W. E. J. 
Budgen. Birmingham Association : Thursday, February 
10, 5.45 p.m., James Watt Memorial Institute, Birming- 
ham. “The Alcan Highway,” by Colonel McMillion. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, February 8, 6.30 p.m., 39, Elin- 
bank-crescent, Glasgow, C.2. ‘“‘ Manual Electric Welding 
in Shipbuilding,” by Mr. H. H. Hagan. 

INSTITUTE OF WELDING.—Wednesday, February 9. 
6 p.m., The Institution of Civil Engineers, Great George- 
street, S.W.1. “ Flame Cutting in the Shipyard,” by Mr. 
G. M. Boyd. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Wednesday, February 
9, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. “ Modern 
Machine Tools,” by Mr. R. B. Williams. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Graduates’ Branch : Wednesday, February 9, 7/p.m., The 
George Hotel, Luton. ‘ The Sports Car: Its Past and 
Future,” by Mr. Cecil Kimber. 

ROYAL AERONAUTICAL SocireTy.—Thursday, February 
10, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘“ Flight Testing Methods,” by 
Mr. E. T. Jones. 

Roya InstirvTion.—Friday, February 11, 5 p.m., 21. 
Albemarle-street, W.1. ‘“‘ Wear of Surfaces and Lubrica- 
tion,” by Professor G. Ingle Finch, F.RS. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday- 
February 11, 7.30 p.m., Victoria Hotel, Keighley. “ Fue 
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| SCIENTIFIC INDUSTRIAL 
RESEARCH. 


Ir Macaulay’s New Zealander, having finished 
his sketch of the ruins of St. Paul’s and clambered 
down from his perch on a broken arch of London 
Bridge, should be tempted to pursue his archxo- 
logical investigations among the remains of 35 and 
36, Bedford-street, Strand, he is likely to be sur- 
prised by the masses of reports on “ Research ” and 
“* Reconstruction ”’ to be found in the strata corre- 
sponding to a.D. 1940-44. He might be led, indeed, 
to wonder how a civilisation which, on the evidence 
of its more imposing relics, had obviously accom- 
plished a great deal in quite a short space of time, 
had been able to produce such results when, to 
judge by the reports, its social services and whole 
body politic were so unspeakably rotten, and its 
scientists merely groped blunderingly after the 
truth, without any of the advantages of trade 
unions, Whitley Councils, and an almost national- 
ised Research Industry under Central Control. 

We lost count of, these reports long ago, but 
freely admit that each and every one of them con- 
tains something worth careful consideration. This 
is certainly the case with the latest of them, the 
Report on Scientific Industrial Research which was 
published, towards the end of January, by the 
London Chamber of Commerce. The report is 
the work of a committee which was appointed on 
June 8, 1943, under the chairmanship of Mr. Giles 
F. Newton, M.B.E., “ to ascertain in what manner 
the Chamber could assist in promoting research in 
industry,” and it was adopted by the Council of 
the Chamber at the meeting held on January 11, 
1944. The initial urge for the appointment of 
the committee appéars to have been due to the 
retiring President, Sir Geoffrey Clarke; though 
The Chamber of C ce Journal devoted con- 
siderable attention, shortly before the war, to the 
work of the Department of Scientific and Industrial 
Research and the bearing of scientific developments 
upon the expansion of trade. Sir Geoffrey.Clarke 
declared categorically that this country was 
“lamentably behind other countries” in the 
encouragement given to industrial research. “A 
certain amount of valuable work has been done,” 
he said, ‘‘ by some big companies and some groups 
of manufacturers, but, due to intense competition, 
the tendency for factories in this country is to look 
for quick returns and an immediate profit rather 





as a whole, which would eventually be provided by 
research. What we want is a central research 
station for each industry, in which the various 
members of that industry would co-operate, and 
the results of which would be available to all the 
members. . . . If we wait until the war is over 
before setting up the machinery for research, we 
may do irretrievable harm to our prospects of 
employment during the period of economic re- 
covery.” 

The committee’s recommendations having been 
adopted by the Council, the report became one of 
the Council as a whole, and this is the reason, we 
understand, that the names of the committeemen 
are not disclosed: a mistaken policy, in our view, 
since the weight to be attached to the various 
recommendations must be affected to some extent 
by the status of those responsible for them. The 
committee had power to co-opt, however, and used 
it with much discretion; so that, although the 
names of the co-opted members also cannot be 
revealed, the assurance can be given that they are 
of high standing in scientific circles. The report 
opens with a brief review of the present position, 
more especially in relation to export trade, and the 
“invisible exports’ which served to balance the 
9001. million of imports. The conclusion is reached 
that, after the war, if this country is to enjoy imports 
to the same value as before, the value of visible 
exports must be increased by another 2001. million ; 
that is, to 700/. million. The report stresses that 
“exports for this country are not a luxury, not a 
means of avoiding the internal solution of its 
domestic social problems, such as unemployment ” ; 
they are vitally necessary to pay for imported food- 
stuffs and raw materials. 

The Chamber has reached the conclusion that 

“to galvanise research in this country into full and 
fruitful activity there are three basic essentials : 
a centralised and planned direction through a 
Central Research Board; a far greater stream of 
money flowing into research ; a larger, better trained, 
and better paid personnel.’’ At present, research 
is divided into specific, fundamental, and pure 
research; though the divisions are not clearly 
cut, and there is a good deal of overlapping. Most 
of the specific research is done in the laboratories 
of individual firms; the smaller firms, unable to 
maintain their own laboratories, rely on con- 
sultants and on research associations. Much of the 
work of the research associations comes into the 
category of “‘ fundamental ” research ; in the words 
of the report, it seeks to find out “why” as well 
as to know “how,” thus paving the way to more 
efficient control of processes, to additional economies, 
and to new applications. This work has been 
greatly aided by Government grants, made through 
the Department of Scientific and Industrial Re- 
search ; but the committee and the Chamber are 
emphatic that the support which has been forth- 
coming from industry and from the Government is 
“quite insufficient to ensure, either in quantity 
or quality, that measure of research which it 
believes to be essential.” 
Pure research is described as research which 
“aims at the increase of natural knowledge,” for 
its own sake and not for any industrial objective. 
As its results may not be applied for a generation, 
and no one can tell, in the early stages, which 
industry or industries will benefit, it is held that 
pure research should be financed by the nation ; 
it is carried on in Universities and should attract 
the highest grade of scientist, who will inspire as 
well as teach. The report does not say a great 
deal on the subject of research in universities, and 
their relation to the research associations main- 
tained in conjunction with the D.S.LR.; but a 
helpful discussion on this topic took place on Decem- 
ber 15, when a deputation from the Parliamentary 
and Scientifie Committee, to present the case of 
“ Scientific Research and the Universities in Post- 
War Britain,” was received by the Lord President 
of the Council (Mr. C. R. Attlee), the Chancellor 
of the Exchequer, the Secretary of State for Scot- 
land, the Paymaster General, and the Minister 
without Portfolio (Sir William Jowitt). Mr. Attlee 
was carefully non-committal, but “ believed that 
the Treasury were sympathetically inclined.” 








Bank, Limited, Charing Cross Branch.” 
Orders should be made payable at Bedford Street 
Strand, W.C.2. 





than for the more substantial returns to industry 





The most important suggestion in the report is 
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the proposed establishment of a Central Research 
Board, to “act as a co-ordinating and directing 
body for all research organisations *’ and to provide 
a link between the Government and the research 
activities of the country at large. The Chamber 
consider that the present Advisory Council of the 
Department of Scientific and Industrial Research 
is not so constituted as to function in that way, 
nor would its present terms of reference enable it to 
do so; but they would be prepared to agree that 
the Advisory Council should function in place of 
the proposed Board if its constitution and terms 
of reference were widened sufficiently. It is pro- 
posed that the Central Research Board should 
operate under the terms of a Royal Charter similar 
to that of the British Broadcasting Corporation, 
and that the Minister to whom it should look should 
be the Lord President of the Council. The Board 
“ might consist of five industrialists with practical 
experience, four scientists, and three representatives 
of labour, together with “a whole-time highly- 
salaried chairman” and “a strong whole-time 
secretariat.” The Chamber supports the Parlia- 
mentary and Scientific Committee in the recom- 
mendation that 10,000,000/. should be spent over 
the first five post-war years in equipping and en- 
larging University laboratories, and that technical 
and art colleges should be expanded and increased. 

On the face of things, the proposals may seem 
harmless enough ; but on closer examination they 
bear rather a disquietingly close resemblance to 
those of the Kilgore Bill, brought forward in the 
United States Senate by Senator Harley M. Kilgore. 
It is entitled “a bill to mobilize the scientific and 
technical resources of the nation, to establish an 
office of Scientific and Technical Mobilization, and 
for other purposes,” and has aroused the strong 
opposition of the National Association of Manu- 
facturers—who might be expected to benefit 
extensively by its enactment if all the sponsor’s 
claims are true. In a pamphlet condemning the 
Bill, and entitled Shall Research be Socialized? the 
National Association observes that the Bill is based 
on the assumption that there is now an “ absence of 
an effective Federal organization to promote and 
co-ordinate, in the national interest, scientific and 
technical developments *’ and that there must be 
Federal control and co-ordination of the scientific 
and technical facilities, personnel, and resources 
of the United States “ for the effective prosecution 
of the war and for peace-time progress and pros- 
perity.” 

The Act (if it becomes an Act) is to be executed 
through the “Office of Scientific and Technical 
Mobilization,” which is to be directed by a salaried 
Administrator, appointed by the President and ap- 
parently responsible to no one else. The Bill pro- 
vides also for vesting in the Office the exclusive 
rights in inventions, where these result from work to 
which the Government has contributed : which, the 
National Association point out, is directly opposed 
to the Constitutional provision that inventors shall 
have “ the exclusive right to their . . . discoveries.” 
There are many other detailsin the Bill to which the 
National Association takes exception, but the most 
important, as stated, is that it would concentrate in 
the hands of a single official an “ unprecedented 
authority over all the properties and personnel 
devoted to scientific and technical research, plan- 
ning, and training, not only in Government establish- 
ments, but among individuals, firms, corporations, 
and other forms of private employment and opera- 
tion.”’ Nosuch all-embracing powers are suggested, 
in so many words, in the London Chamber of Com- 
merce report: but it must be obvious that the pro- 
posed Central Research Board. with its “‘ whole-time 
highly-salaried chairman,” does offer opportunities 
for the gradual accumulation of power on a scale 
comparable with that envisaged by Senator Kilgore. 
A similar development can be seen in progress in 
various subsidiary organisations for research at the 
present time. We would suggest, therefore, that 
someone who really knows the facts of industrial 
research in this country, should now produce a 
pamphlet showing what the much belittled British 
research facilities and personnel have really done. 
We agree that it may not be enough for post-war 
needs, but it makes a much better showing than the 
public have been allowed to know. 
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THE UNIFICATION OF ELEC- 
TRICITY DISTRIBUTION. 


From among all the matters which are at the 
present time the subjects of scheming and post-war 
planning, it is safe to say that electricity supply 
will be one of the first on which definite action 
will be taken. This is not because the industry is 
unprogressive or in an unsatisfactory condition ; 
it represents, in fact, one of the country’s successful 
activities. The curves of units generated and 
maximum demand have risen steadily since 1922, 
and were not checked even in the years of depres- 
sion. The slope of the curves has also become 
steeper since 1933, indicating an accelerated rate 
of progress. A further satisfactory feature is 
that the curves are diverging, units generated 
increasing more rapidly than maximum demand ; 
this indicates an improving load factor and the fuller 
utilisation of installed plant. In spite of this 
satisfactory record, Parliament and the public are 
clearly not prepared to allow the industry to con- 
tinue on its present successful career. Some closer 
unification of the various interests represented 
seems to be considered essential. 

It is particularly in connection with the distri- 
bution side of electricity supply that action is likely 
to be taken. The present control of generation and 
main transmission by the Central Electricity Board 
appears to satisfy opinion, other than that which 
favours nationalisation of all public utilities, and 
the interest of the industry is at present mainly 
concerned with the form which the attempt to unify 
distribution may take. Various bodies, repre- 
senting different interests, have already published 
reports expressing their views on the matter ; others 
may be expected to take similar action in the near 
future. Reports of this kind are necessarily mainly 
concerned with matters of ownership and adminis- 
tration, as these are the aspects of the subject with 
which future parliamentary action will be largely 
concerned. There is, indeed, a danger that the 
engineering basis of what is essentially a technical 
matter may not receive the attention which is 
essential if any new regime is to bring advantage 
to the community as a whole. 

In these circumstances, the action of the Insti- 
tution of Electrical Engineers in publishing a report 
on the technical aspects of the unification of distri- 
bution is timely and useful. The report, which is 
entitled “Electricity Supply, Distribution and 
Installation,” has been prepared by the Post-War 
Planning Committee of the Institution. The main 
subjects dealt with are the standardisation of 
voltage and systems, the unification of forms of 
tariff, and what is termed “ availability of supply.” 
Under this latter heading, questions of rural and 
farm supply are dealt with. As matters of adminis- 
tration and political structure do not fall within the 
proper sphere of the Institution, it is reasonable 
that they should be ignored, but the measure of 
restraint which this omission represents has tended 
to give some parts of the report an air of unreality. 

The standard for low-voltage distribution in 
Great Britain is four-wire, three-phase, 400/230 
volts, at 50 cycles. For 1937-38, the last year for 
which statistics are available, 437 alternating- 
current systems were standard, 112 gave supplies 
at voltages above standard, and 117 at voltages 
below. It is stated that the standardisation of 
all these systems presents no technical difficulty, 
could be completed within fiye years, and would 
cost 15,800,0001., based on 1939 conditions and 
price levels. There are 273 direct-current systems, 
of which 114 operate at standard voltage; to 
standardise the voltage of the remainder would 
cost a further 1,655,0001. No estimate is given of 
the cost of changing over the direct-current systems 
to alternating current. It is recommended that 
standardisation should be extended throughout the 
country and is added that “‘ as the benefit of such 
voltage standardisation mainly accrues to the com- 
munity as a whole, it may be the subject of financial 
discussions with the Government.” 

As the Committee which prepared the report has 
strictly kept within what may be described as its 
terms of reference, some such expression as that 





given was probably essential, but it is clear, never- 





theless,that it tends to ignore the essential difficulties 
of the situation. The tables included in the report 
show that 502 non-standard supplies are being 
given. Some undertakings operate more than on 
type of supply, so that the number of authorities 
concerned is not as high as 502, although it is « 
large figure. Clearly progress would be singular], 
slow if anything like half of the 500 suppliers 
were to hold independent discussions with th 
Government. It would give an air of greate: 
reality to the proposal if it were suggested that 
such discussions might be carried out by the appro 
priate trade or municipal associations. This air ot 
unreality does not, however, affect the value of th« 
report in its own sphere, and the estimates of cost 
and time it gives will form useful technical data 
which should receive proper attention in the officia! 
discussions on the future constitution of th 
industry that will certainly take place. 

The main recommendations in the section dealing 
with the availability of supply are concerned with 
rural services. In view of the immoderate claims 
being made in connection with services of this 
type, it is of interest and importance to note that 
the report states “‘for the completion of rura! 
electrification financial aid will be required.”” This 
expression of opinion by a technical committe: 
which has rigidly eschewed all political and adminis 
trative questions, it is to be hoped, may do some 
thing towards convincing the enthusiastic advocate~ 
of supplies in every part of the country at a common 
price, that however desirable it may be on amenity 
or other grounds, it is not a business proposition to 
run a supply line to a remote area if the return 
from the current sold does not cover the capital cost 
of the line. Apart from questions of subsidy, the 
only way in which a supply to isolated customers can 
be brought a little nearer to economic possibility is 
by cheapening the cost of the connecting main. 
The report makes various suggestions to this end, 
including some relaxation in line standards and th« 
use of under-eave connections. It also recommends 
that wayleave procedure should be simplified, the 
“‘ right to be heard ” at inquiries, for instance, being 
restricted to county authorities, instead of being 
exercised, as at present, by both county and local 
councils. A further recommendation is that the 
Minister of Transport when granting a wayleave 
should be empowered to fix the rental. 

Dealing with forms of tariff, the report states that 
the time is ripe for securing uniformity, but it cannot 
be said definitely to recommend any particular 
type, other than giving a clear indication that some 
form of two-part tariff is desirable. It is even 
suggested that the Electricity Commissioners should 
be authorised to permit an undertaking to offer a 
two-part tariff only, with no alternative flat rate. 
and is recommended that they should be given 
powers to direct undertakings which do not at 
present offer a two-part tariff to introduce one. For 
a domestic tariff the fixed charge, which the report 
prefers to call the primary charge, may be deter- 
mined by floor area, rateable value or number of 
rooms. It is stated that there is a general trend 
towards the adoption of the former, which is recom- 
mended. For farms, the floor area of enclosed build- 
ings, or alternatively the installed horse-power of 
motors and installed wattage of lighting and heating 
equipment, is proposed, the latter basis being aiso 
suggested for smali industrial installations and com- 
mercial consumers, such as concert halls. The latte: 
type of premises might alternatively be rated on mea 
sured maximum demand. These proposals cannot 
be said to be put forward as definite recommenda- 
tions, as they are followed by an interesting discus 
sion of the variable-block tariff which is described 
as “ attractive ’ for domestic installations. In this. 
the primary charge is based on the cost of a number 
of units at the flat rate, the number depending on 
floor area or some other measure of the size of the 
house. At first sight this appears to be merely a 
roundabout way of determining the fixed charge. 
but it is said to have the advantage of inducing 
customers operating on a low flat rate to change 
over to a two-part tariff. Support is also given to 
a three-rate variable-block tariff, in which a number 
of intermediate units are charged at a rate between 
those of the primary charge and the low unit 
rate. 
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NOTES. 
Tue Tuomas Lowe Gray LEcTuRE. 


An ordinary general meeting of the Institution of 
Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, London, 8.W.1,;on Friday, 
January 28, the chair being occupied by the presi- 
dent, Professor F, C. Lea, O.B.E., D.Sc. The names 
of members of the Council who would retire by 
rotation at the next annual general meeting were 
announced, These were, president, Professor F. C, 
Lea; vice-presidents, Mr. Sterry B. Freeman, 
C.B.E., and Dr. H. R. Ricardo, F.R.S.; members 
of Council, Wing Commander T. R. Cave-Browne- 
Cave, C.B.E., Lord Dudley Gordon, D.S.0O., Dr. 
H. J. Gough, C.B., F.R.S., Mr. A. C. Hartley, 
0.B.E., Mr. F. W. Hawksworth, Mr. Christopher 
Hinton, M.A., and Dr. W. H. Evans (associate 
member)... To ensure a ballot, the Council had 
nominated a greater number of candidates than 
would fill the vacancies and submitted the following 
names: President, Dr. H. R. Ricardo; vice-presi- 
dents, Lord Dudley Gordon and Dr. H. J. Gough ; 
members of Council, Wing Commander T. R. Cave- 
Browne-Cave, Mr. A. C. Hartley, Mr. F. W. Hawks- 
worth, Mr. W. H. Birks, Mr. T. A. Crowe, M.Sc., 
Mr. A. Roebuck, Mr. F. E. Smith, M.A., Dr. S. L. 
Smith, Dr. W. K. Wilson, and Mr. C. L. Old (asso- 
ciate member). In accordance with the by-laws, 
members were invited to make other nominations, 
and the name of Mr. 8. J. Patmore, associate mem- 
her, has accordingly been added to the ballot list. 
The sixteenth Thomas Lowe Gray Lecture was then 
delivered by Dr. G. 8S. Baker, O.B.E., late R.C.N.C., 
the subject being “ Fundamentals of the Marine 
Screw Propeller.” Dr. Baker, after a short review 
of the history and development of the marine 
screw propeller, clarified the general problem by 
discarding most of the complex theories of the 
past and using basic principles to show the essential 
features of propeller design and performance. The 
lecturer indicated methods of giving a quantitative 
measure of the changing importance of the two prime 
causes of loss in a propeller—pitch and friction, and 
discussed such other aspects as the incidence of 
slip, the influence of changes in blade section, 
thrust loading, etc. A vote of thanks to the 
lecturer was proposed by Mr. Sterry B. Freeman 
and seconded by Eng. Vice-Admiral Sir George 
Preece, K.C.B. 


CHEmMicaL ENGINEERING IN Wark TIME. 


Speaking at the Glasgow Chamber of Commerce 
on February 1, Lord McGowan, chairman of Imperial 
Chemical Industries, Limited, gave some particulars 
of that company’s contribution to the war effort. 
He stated that, after conducting extensive research 
on the extraction of oil from coal, the company had 
decided, in 1935, to erect, at a cost of nearly 
3,000,0001., a large plant to produce motor spirit 
from British coal and tar. The decision, which had 
been carried in the face of strong opposition in 
Parliament and elsewhere, had enabled this country, 
throughout the war, to rely on hundreds of thousands 
of tons of the highest grade aviation spirit manu- 
factured from home-produced materials. Probably 
the largest and most important contribution, 
measured in terms of man-power, which the com- 
pany had made was the erection of factories for the 
production of materials necessary for war purposes. 
The firm had been responsible for building entirely 
new factories for the Government, involving the 
expenditure of 61,000,0001. These factories pro- 
duced materials of which the company either had 
manufacturing experience or on which they had 
carried out research work. After building the 
plants, Government personnel had had to be trained 
to operate them and technical information resulting 
from years of experience in various fields had been 
made freely available to the Government. Some 
comment had been made on the number of men 
from Imperial Chemical Industries occupying re- 
sponsible positions in the various Ministries. This 
was solely because men with the necessary ability 
and experience in managing large-scale operations 
could only be found on the staffs of great firms. 
Imperial Chemical Industries had seconded 2,500 
of their senior staff and key men to Government 
employ although these men could not easily be spared 





by the company. Paint was an essential munition of 
war, and more of it was being used now than ever 
before, largely for concealment and protection pur- 
poses. Special paints were needed to combat growth- 
formation on ships’ hulls, which, if left unchecked, 
might increase the fuel consumption of a 10,000-ton 
vessel by as much as 14 tons a day. Another 
important point in this field was that the experience 
possessed by private enterprise in respect of paints 
and finishes had added several miles per hour to 
the speed of British aircraft. In conclusion, Lord 
McGowan stated that the record of Imperial Chemi- 
cal Industries was not peculiar, and what they had 
heen able to do most other enterprises had done 
according to their size and character. 
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Tue NoMENCLATURE OF Non-Ferrovus ALLoys. 


Some two years ago a series of letters relating to 
the nomenclature of non-ferrous metal alloys 
appeared in the monthly Journal of the Institute 
of Metals and the correspondents put forward 
various suggestions on the subject. Further com- 
ments have been made from time to time, and, some 
months ago, the Council of the Institute appointed 
a committee, under the chairmanship of Dr. C. H. 
Desch, F.R.S., to discuss the question. This com- 
mittee have recently made a recommendation to 
the Council, which has been accepted, with the 
result that a rule regarding nomenclature has 
been formulated for immediate adoption in the 
Journal and other publications of the Institute. 
Briefly, the rule states that when an alloy is 
named by giving the chief elements it contains 
before the word “alloy,” the element present in 
the largest proportion will be given first, followed 
by the other elements present in order of descending 
proportion by weight. Thus a 96-per cent. alu- 
minium, 4-per cent. copper alloy will be termed an 
aluminium-copper alloy, and one containing 94 per 
cent. of magnesium, 5 per cent. of aluminium, and 
1 per cent. of zinc, a magnesium-aluminium-zine 
alloy. The rule will be followed, except in a relatively 
few cases in which another order is well established, 
and in such cases the customary order will generally 
be used. Thus, established terms and expressions, 
such as brass, bronze, leaded gunmetal and phos- 
phor-bronze, are not affected. In these and 
similar names the word “alloy” is absent, and 
it must be emphasised that the new rule applies 
only when the word “alloy” is included. The 
nomenclature committee have reversed the decision 
of a previous committee, headed by the late Dr. 
W. Rosenhain, F.R.S., which recommended, in 
1914, that alloys should be denoted by the names 
of their component metals placed in the order of 
increasing numerical importance from the point of 
view of chemical composition by weight. As pointed 
out in an article on the subject, on page 372 of our 
152nd volume (1941), this implied that the scientific 
name of an alloy of the “70:30 brass” type was 
zinc-copper alloy. Most engineers and metal- 
lurgists, however, continued to put the word copper 
first in speaking of copper-rich alloys and the sugges- 
tions of the 1914 committee were not widely accepted. 


Arm SERVICES TO THE IsLE oF Man. 


The air transport undertaking now known as 
Isle of Man Air Services, Limited, dates from 1937, 
when there was a fusion of interests with other 
operators by, which this company was reconstituted 
to maintain the air services to and from the island, 
which had been carried on jointly since 1935 by the 
London Midland and Scottish Railway and the 
Isle of Man Steam Packet Company. The share 
capital in the new concern was taken up in equal 
proportions by the L.M.S. Railway, the Isle of 
Man Steam Packet Company, and Olley Air 
Service, Limited, the last-named business being 
a subsidiary of British and Foreign Aviation, 
Limited. Not long ago, the L.M.S., Great Western, 
and Southern Railways acquired the majority of 
the shares in British and Foreign Aviation, Limited ; 
and, following this transfer, the railway companies 
gave the Isle of Man Steam Packet Company the 
opportunity to take up an additional holding in 
Isle of Man Air Services, Limited, an offer which 
was accepted by the board of the Steam Packet 
Company. At an extraordinary meeting of the 
shareholders of Isle of Man Air Services, Limited, 





held on January 12, amendments to the Articles of 





Association were approved to give effect to the 
arrangements agreed, which provide that, in future, 
the board of the company shall consist of six 
directors, three to be appointed by the L.M.S. 
Railway and three by the Isle of Man Steam Packet 
Company. Mr. W. P. Bradbury, O.B.E., of the 
L.M.S. Railway, continues as chairman of the board, 
with Mr. J. F. Crellin, M.C., deputy chairman of the 
Steam Packet Company, as deputy chairman. The 
other directors are Mr. A. Robertson, O.B.E., 
Mr. J. R. Quayle, Wing Commander A. H. Measures, 
0.B.E., and Captain G. P. Olley, MM. During the 
war, only a restricted service is possible, and the 
Air Ministry has priority over the whole seating 
accommodation. 





LETTERS TO THE EDITOR. 


THE SIMPLE TRUSSED BEAM. 
To THe Eprror oF ENGINEERING. 


Srr,—In reply to your correspondents who have 
raised the question of initial camber in the simple 
trussed beam, I suggest the following :—The camber 
given, in the case of all trusses, is usually such that, 
when loaded, the structure takes up its theoretical 
shape. In the case of the simple trussed beam dealt 
with in your issue of October 15, 1943, the point C 
was found to be 0-8165 in. below the ends A and B. 
If we give this initial upward deflection at C before 
the load comes on, the upward force at C can be 

3 
found by equating set = 0-8165 in., whence 
P = 0-93 ton. When the load comes on, the up- 
ward force at C will be 4-07 + 0-93 = 5-0 tons. 
Putting R = 5 tons, we get the thrust in the beam = 
12-5 tons, and the tension in the tie = 12°75 tons. 

Since A, C and B are now at the same level, 
ACB may be treated as a continuous beam of two 
equal spans. The maximum BM = bly = 60 ton- 


inches, will occur at C. The resulting bending stress 


will be ss = 0-494 ton per square inch. If 
to this we add the stress due to the thrust = ine 


0-154 ton per square inch, we find the maximum 
stress = 0-494 + 0-154 = 0-648 ton per square 
inch, an increase of about 7 per cent. It will be 
seen that the force in the tie is increased from 
10-38 tons to 12-75 tons, an increase of about 22 per 
cent. In the circumstances it would probably be 
considered advisable to increase the section of the 
tie, and perhaps, also that of the beam. 

It may be pointed out that, in the case of all 
trusses it is customary to provide camber, but this 
is not taken into account when working out the 
calculations, so that any resulting increase of stress 
must, presumably, be met from the factor of safety. 

Yours faithfully, 
J. J. O'Donovan. 
17, Ashridge-crescent, 
London, 8.E.18. 
January 30, 1944. 





THE CALORIFIC VALUE AND 
SPECIFIC GRAVITY OF COAL. 
To THE Eprror or ENGINEERING. 


Smr,—Aceording to Robinson’s Applied Thermo- 
dynamics, the calorific value of Notts and Derby- 
shire coals is given by the formula C.V. = 14,500— 
167A, in which A is the percentage of ash in the 
dry coal. The error of the calorific value so calcu- 
lated is said to be less than 2 per cent. for coals 
with over 38-5 per cent. of volatiles, on the ash-free 
dry basis. Since ash content and specific gravity 
are closely connected, this seems to justify the 
view that the calorific value of coal could be calcu- 
lated directly from its specific gravity by a formula 
of equal simplicity, as suggested by your corre- 
spondents. The only data necessary for the con- 
struction of such a formula were pointed out by 
** M.I.Mech.E.”’ in your issue of December 31, 1943, 
and it should not be, I think, beyond the power of 
some fuel research organisation to supply them. 

Yours faithfully, 


January 29, 1944. Ovrorop. 
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IV.—AIRcraFT. 


Durine the Teheran Conference, Marshal Stalin 
is said to have given the following figures for the 
monthly aircraft production of the United Nations : 
United States, 10,500; Great Britain, 3,500; 
Russia, 3,000. No official figures for the actual 
production of aircraft in the United Kingdom have 
been released, but relative production figures have 
been given by Sir Stafford Cripps and others in the 
course of the year. Taking the production of air- 
craft in the six months January to June, 1940, as 
100, the corresponding figures for 1941, 1942 and 
1943 are shown in Table I. 

These figures show that, while the relative rate 
of expansion in structure weight from year to year 
has remained approximately constant, the rate of 
expansion in engine horse-power has shown con- 
siderable variation. This difference is explained, to 
some extent, by the changing demands of strategy 
for particular types of aircraft. Over the whole 
period, however, the greater increase in engine 
horse-power as compared with structure weight is 
clearly shown in the table. It will be observed, 
also, that the increase, both in structure weight and 


TABLE I.—United Kingdom Aircraft Production during 
January-June, 1940, 1941, 1942, and 1943. 


1 


1940. | 1941. 1942. | 1943. 





| 
Structural weight ..| 100 161 2 364 
Percentage increase over | ' 
corresponding period in | 
previous year .. ee 61-0 
Engine horse-power ‘ ‘| 100 179 
Percentage increase ee - 79-0 








engine horse-power, from 1942 to 1943, was greater 
than the total production in 1940. This increase 
was achieved largely by the more efficient utilisation 
of labour, and it has been stated that the output 
per person employed (measured on the basis of 
structure weight) increased about 36 per cent. 
between March, 1942, and March, 1943. Contrary 
to the policy announced previously of concentrating 
fighter production in the United Kingdom and heavy 
bomber production in the United States, the output 
of heavy bombers in Britain showed a remarkable 
increase during 1942 and 1943. In a speech at 
Aldershot on May 21, the Minister of Production, 
Mr. Oliver Lyttelton, stated that the output of 
heavy bombers had been trebled during the previous 
12 months and had increased by 40 per cent. since 
the beginning of 1943. 

In June, it was announced by Mr. Bevin that 
aircraft production in Great Britain exceeded the 
total output in occupied Europe for the Luftwaffe. 
With regard to American production, it has been 
disclosed that the 100,000th aircraft produced 
since America’s entry into the war came off the 
assembly lines on May 31. The goal for American 
production for 1943 was stated by the Director of 
Production for the United States War Department, 
in April, to be 90,000 machines, a considerable 
reduction on the original target of 125,000 aircraft 
announced in 1942. 

During the past year, the aircraft industry in this 
country has enjoyed the very highest priority. In 
the middle of 1943, the number of employees was 
estimated at between 1,500,000 and 2,000,000, but 
a further considerable expansion was envisaged. It 
was proposed that additional labour should be ob- 
tained by the transference of personnel from 
Ministry of Supply and other factories to aircraft 
production, by the increased utilisation of female 
labour, and by the direction of juveniles aged 16 
and 17 (both boys and girls) into aircraft plants. 
In April, 1943, the proportion of women employed 
by the aircraft industry was already more than 
40 per cent., compared with rather less than 35 per 
cent. over the whole field of munitions production. 
In a speech at Belfast on June 4, the Minister of 
Aircraft Production, Sir Stafford Cripps, stated that 
after the war the industry could not hope to main- 
tain more than a tenth of its present production. 
This would imply that the total number of employees 





in the aircraft industry after the war might be 
about 200,000, compared with a figure of 35,000 in 
1935. All estimates of probable post-war activity 
in the aircraft industry can, however, at this stage 
be little more than broad guesses, at least until 
some information is available regarding the size of 
the armed forces likely to be maintained by this 
country after the war, and until the position has 
been clarified as regards the future of civil aviation. 

One of the main difficulties with which the indus- 
try has had to contend in expanding production is 
an extreme shortage of highly skilled personnel. 
Lord Sempill, speaking in the House of Lords in 
June, stated that, in 1942, 1,400 aeronautical 
technicians were trained in universities in the 
United States, compared with only 111 in this 
country. The need for a very considerabie extension 
in the facilities offered by universities for degrees 
in aeronautical engineering is self-evident. A number 
of other factors which have adversely affected 
aircraft production are cited in the report of the 
Select Committee on National Expenditure dealing 
with aircraft production, which was published in 
August. Possibly the most serious of these factors 
is the high rate of wastage of labour. The report 
records that in April and May, 1943, the rate at 
which the industry was losing (and having to replace) 
its workpeople was equivalent to an annual turn- 
over of labour of 33 per cent. on the total number 
employed. 

The necessity for the continual modification of 
the design of aircraft in the light of the latest 
experience and research, and the consequent set- 
backs to production programmes, are by now fairly 
well known and understood. Nevertheless, the 
Select Committee recommended that consideration 
should be given to reducing the frequency of these 
changes as far as possible. They also considered 
that an improvement could be made in the selection 


~ | and training of men for upgrading. In many cases, 


men have shown unwillingness to be upgraded to 
foreman status, due, in a few cases, to their high 
earnings under piece rates, but more often to a 
reluctance to accept responsibility. The report 
recommended thiat courses be provided to train 
foremen for higher grades, and that more use be 
made of the existing courses in foremanship, 
organised by the Ministry of Labour. One encour- 
aging feature noted in the report was that all 
important bottlenecks had been removed and that 
production generally was well balanced. The report 
considered, however, that the number of spares 
produced could with advantage be still further 
increased. 

There has been a very considerable increase in 
the number of aircraft repaired and brought back 
into service, and also in the proportion of repaired 
aircraft to new production. Speaking in September, 
Sir Stafford Cripps stated that, for every 100 air- 
frames, engines and propellers repaired in the first 
half of 1940, there were 1,080 air frames, 945 
engines, and 2,207 propellers repaired in 1943. 
Comparing the same two periods, the output of 
repaired aircraft in 1940 was only 13 per cent. of 
that of new aircraft, whereas in 1943 it was 70 per 
cent. Sir Stafford went on to say that no pilot 
ever objected to a repaired aircraft, because experi- 
ence had shown that the skill and care exercised by 
the management, workpeople and test pilots in the 
repair depots were to be trusted. The labour 
required for repair will depend, of course, on the 
degree of damage sustained by the aircraft. When 
allowance is made, however, for dismantling the 
damaged machine and for re-assembly after the 
necessary repairs and replacements have been made, 
it is probable that the saving in labour as compared 
with that required for the production of a new 
aircraft is not very great. On the other hand, the 
saving in material is considerable. 

As far as technical achievements are concerned, 
1943 has been a year of outstanding importance. 
The increasing weight of the day and night bomber 
offensive on Germany, which can now operate and 
achieve good results in almost any kind of weather, 
has been the centre of attention in Great Britain. 
Other outstanding developments include the fitting 
of the Leigh light to aircraft of Coastal Command ; 
this has played a not inconsiderable part in the 
defeat of the U-boats. The use of carrier-borne 





aircraft—mainly Seafires—on a greatly increased 
scale, was material to the success of the Allied 
landing at Salerno. 

During the year, the first batch of Canadian-built 
Mosquitoes was flown across the Atlantic, and the 
first Canadian-built Lancaster went into service 
with the R.A.F. A glider carrying approximately 
1} tons of medical and war supplies for Russia 
and Great Britain was towed across the Atlantic 
by a twin-engined American-built Dakota aircraft, 
using a Nylon tow rope. The journey of 3,500 
miles from Montreal to Great Britain was made in 
stages in a total flying time of 28 hours. Recently 
it has been announced that a jet-propelled fighter 
aircraft, designed and developed in Great Britain, 
is shortly to go into production both in this country 
and in the United States. It appears, however, 
that, for some time to come, jet propulsion will be 
of limited application, and it must not be expected 
that the technique of flying will be immediately 
revolutionised. 

On the German side, many of the recent develop- 
ments have been concerned with the use of rockets, 
which have been fired from fighter aircraft in an 
effort to break up the formations of heavy bombers 
employed by the Americans in their daylight offen- 
sive against Germany. Rockets are also used for 
assisting the take-off of heavily loaded aircraft and 
for increasing the speed of light bombers, such as 
the Messerschmitt 410, when escaping from fighter 
attack. Radio-directed glider bombs released from 
aircraft were first used against Allied shipping at 
Salerno. 

In an endeavour to increase output, the Minister 
of Aircraft Production has appointed a number of 
controllers to aircraft manufacturing companies 
whose organisation and general efficiency appeared 
to him to be below the standard required. Such 
companies included Messrs. General Aircraft, Messrs. 
Fairey Aviation Company, and Messrs. Short Bros. 
In the latter case, the Government also acquired 
the whole of the share capital of the company. 
Another company in which the Ministry of Air- 
craft Production has taken a special interest is 
Messrs. D. Napier and Sons, which, with the 
approval of the Minister, was taken over by the 
English Electric Company at the end of 1942. 
These actions, particularly that taken in the case 
of Messrs. Short Bros., aroused a good deal of 
criticism. In spite, however, of allegations by the 
shop stewards that efficiency had actually decreased 
under the new management, the general opinion 
seems to be that the appointment of controllers was 
justified. A debate on the case of Messrs. Short 
Bros., in the House of Lords, in April, revealed 
strong support of the Government’s action. During 
the debate it was stated that more than 120,000 
man-hours were taken by Messrs. Short’s to produce 
one aircraft (presumably the Stirling) as against 
40,000 man-hours required by another company to 
produce a comparable machine. 

During the past year, a good deal of attention 
was focused on the important subject of the post-war 
organisation of air transport. This involves two 
closely related questions: the degree of international 
co-operation which is likely to be achieved (which 
depends to a large extent on the attitude adopted 
by the United States) and the form of organisation 
which is likely to be most suitable for British air 
lines. During 1943, a number of discussions took 
place in Parliament: in March, civil aviation was 
debated in the House of Lords, while, in the same 
month, the moving of the Air Estimates gave rise 
to a prolonged discussion in the Commons. In 
June, a full day’s debate was held in the House of 
Commons. Broadly speaking, opinion in this 
country appears to be generally agreed that some 
measure of international control is essential, parti- 
cularly in connection with ground organisations, 
such as radio, meteorological services, and the use 
of air ports. It is also agreed that the old “ closed 
sky” policy is completely out of date, and that in 
future the sky above any country should be open 
to all aircraft on international journeys, without 
reference to their country of origin. On the other 
hand, it is felt that unrestricted free competition, 
which would probably involve waste and price 
cutting, should not be tolerated. Some people 
would like to see an extension of the present system 
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of international agreements ; 
farther and support a world system of zoning, 
under which each of the major powers would operate 
services along certain specified routes or in specified 
areas; while others again favour the establishment 
of some international organisation with supervisory 
powers over the whole of the world’s airlines. As 
a first step, it was considered that discussions 
should be held between the members of the British 
Commonwealth of Nations, with a view to estab- 
lishing agreement on the major issues. Preliminary 
discussions of an exploratory nature took place in 
October between representatives of the United 
Kingdom, Canada, Australia, New Zealand, South 
Africa and India, observers from Newfoundland, 
Southern Rhodesia and Burma being present, 

The results of these discussions have not yet been 
published, but Lord Beaverbrook, speaking in the 
House of Lords on October 20, said that it had been 
agreed that an international air transport authority 
should be intimately associated with, and respon- 
sible to, any United Nations security organisation 
which might be established. It is understood that 
the framing of an Empire air policy was one of the 
tasks assigned to Lord Beaverbrook on his appoint- 
ment as Minister without Portfolio. At the end of 
September, President Roosevelt disclosed that he 
and Mr. Churchill had discussed the wider organisa- 
tion of post-war civil aviation, and had reached 
agreement on the broad outline of policy. This 
would include the freedom of the air for international 
traffic, which implies the rights of aircraft of all 
nations to use any airfield on international journeys, 
combined with a system under which each country 
would own and operate the air services within its 
own borders. 

In presenting the Air Estimates to the House of 

Commons on March 11, the Secretary of State for 
Air, Sir Archibald Sinclair, announced that, in view 
of the increase in the number of transport squadrons, 
he proposed to establish a Royal Air Force Transport 
Command, of which the Ferry Command at Montreal 
would become a subordinate formation. The British 
Overseas Airways m, which had been 
formed as a public: corporation in 1940 to acquire the 
assets of British Airways and of Imperial Airways, 
would continue to serve as a civil organisation, and 
would be responsible for all regular trunk services 
except those carrying exclusively R.A.F. loads. 
Four of the five directors of the Corporation, how- 
ever, felt unable to continue to serve under this 
arrangement, and accordingly resigned. The main 
reason for this action, as disclosed in the correspond- 
ence between the B.O.A.C. and the Secretary of 
State for Air, published in two Government White 
Papers in March and May, was that the directors of 
the Corporation felt that their position and their 
responsibilities were insufficiently defined. On May 
20, the composition of the new Board was announced 
by Sir Archibald Sinclair. Lord Knollys was ap- 
pointed chairman and Sir Harold Howitt deputy 
chairman, while Air Commodore A. C. Critchley and 
Miss Pauline Gower were appointed to the board, 
the former as the chief executive. Whether the 
B.0.A.C. will remain the ‘“ chosen instrument ” of 
Government policy in civil aviation after the war, 
or whether civil aviation will be brought more 
directly under a Minister of the Crown or returned 
to private enterprise, remains in doubt. 

In August, Air Chief Marshal Sir Arthur Longmore 
was appointed to the Air Ministry to act in an 
advisory capacity on post-war problems, while Sir 
George Thomson was appointed scientific adviser 
to the Ministry in November. Another step taken 
during the year to facilitate the expansion of civil 
aviation after the war was announced in the House 
of Commons in June by Mr. Attlee. He said that, 
in accordance with the recommendations of Lord 
Brabazon’s Committee on Civil Aviation, orders for 
designs and prototypes of four different types of 
civil aircraft had been placed with a number of 
firms. It is understood that these firms include the 
Bristol Aeroplane Company, A. V. Roe and Com- 
pany, and Handley-Page, who are said to be working 
on plans for a large land machine ; Short Brothers 
and Saunders-Roe, who, jointly, are said to be 
designing a float plane capable of carrying 200 pas- 
sengers; and De Havilland’s, who are also believed 


others would go | 


of civil aircraft now in production in this country is 
the York (a modified version of the highly successful 
Lancaster bomber), some particulars of which have 
been released during the year. This machine has a 
wing span of 102 ft., an overall length of 78 ft., and 
can carry more ‘than 50 passengers over short 
distances. 

The position in America is very different, and it 
has been stated officially that one third of the total 
production of twin-engined machines is for transport 
purposes and should be capable of easy conversion 
to commercial uses at the end of the war. Among 
the new transport planes are the Lockheed Constel- 
lation and the D.C.4, both of which embody pressure 
cabins and would make first-class air liners. In 
view of the great advantage possessed by America 
in this respect, it would clearly be inequitable for 
all air services to be thrown open to free compe- 
tition immediately after the war. 

Many other committees and organisations were 
also set up to investigate the post-war prospects for 
civil aviation. These include the committee under 
the chairmanship of Captain A. G. Lamplugh, and 
the Joint Air Transport Committee, formed by the 
Association of British Chambers of Commerce, the 
Federation of British Industries, and the London 
Chamber of Commerce under the chairmanship of Mr. 
(now Sir) Oliver Simmonds, M.P., and The Society 
of British Aircraft Constructors issued in June a 
memorandum entitled The Future of British Air 
Transport. The main point which was emphasised, 
in nearly all the reports, was the necessity for the 
speediest possible clarification of post-war policy, 
as regards national and international organisa- 
tions. 

In November, it was announced that a new airline 
group had been formed by five British shipping 
companies—Royal Mail, Blue Star, Pacific Steam 
Navigation, Booth, and Lamport and Holt lines— 
for the purpose of operating air services between 
the United Kingdom, the Continent and South 
America. Shipping companies which had already 
obtained the formal consent of their shareholders 
to operate post-war air lines include the Cunard, 
Clan, Peninsular and Oriental, Silver and Stanhope 
lines. These steps followed the issue in March, 
by the General Council of British Shipping, of a 
report entitled Air and Sea Transport, in which the 
view was put forward that the development of civil 
air operations after the war would be both rapid 
and extensive. 

The question of the relative costs of sea and air 
transport received some attention during the year. 
It has been stated that, on a trip of 2,000 miles, an 
aeroplane travelling at 200 m.p.h. would burn 
2,040 Ib. of fuel per ton of freight, compared with 
23 Ib. for an 11-knot cargo ship. On the other hand, 
Dr. Edward P. Warner, vice-chairman of the United 
States Civil Aeronautics Board, speaking in London 
in June, said that he looked forward with reasonable 
hope to air transport fares of about 2-5 cents per 
passenger-mile and 14 cents per ton-mile after the 
war. Converted at 5 dols. to the pound, these 
represent about 14d. per passenger-mile (only about 
50 per cent. in excess of the present level of rail 
and ’bus fares) and 84d. per ton-mile. 

Early in the year, criticism was directed against 
the Society of British Aircraft Constructors on the 
ground that, in advising the Government regarding 
the placing of contracts, it tended to favour member 
companies at the expense of others. Lord Sempill, 
in the House of Lords, described the 8.B.A.C. as a 
“charmed circle of the elect, consisting of about 
15 approved airframe manufacturing firms, and a 
number of aero-engine manufacturing firms, making 
18 firms within the magic circle’ compared with 
about 225 outside. These accusations were strongly 
repudiated by the S8.B.A.C., which claimed that it 
had nothing to do with prices for aircraft equipment, 
the allocation of orders, or the control of output. 





POWER ALCOHOL FROM WHEAT IN AUSTRALIA.—The 
first of four distilleries producing power alcohol from 
wheat has recently been opened in New South Wales. 
It will produce, annually, 3 million gallons of fuel from 
1,250,000 bushels of wheat. The three others, which 
will haye the same output, are being built in Victoria, 


X-RAY RESEARCH ON CRYSTALS. 
By KarTuiren Lonspauz, D.8c.* 


Tue earliest study of crystals by means of X-rays 
was made by p photographing the stationary crystal 
with a beam of “ white” X-radiation, but the use of 
so many different wavelengths made such Laue photo- 
graphs difficult to interpret. Much of the earliest 

yy work, therefore, was carried out by the use 
of the Bragg ionisation spectrometer. This was a 
fine instrument, and in its modern forms is still perhaps 
the most accurate device for obtaining absolute inten- 
sity measurements. In those days, however, it had 
the disadvantage that the observer was obliged to sit 
for hours looking through a microscope at the move- 
ments of a gold leaf, and taking down hundreds of 
readings. These observations were used to determine 
the internal arrangement of the atoms in the crystal, 
the structure of which was under investigation. Of 
course, we had much previous information at our 
service. Crystallographers had examined the external 
forms of many crystals, and by careful measurements 
of angles between faces, observations of habit, etch 
figures, optical properties and so on, they had shown 
the existence of a limited number of ible frame- 
works and of various possible symmetry relationships. 
Then, again, realising that the external form of crystals 
was only the result of internal arrangement, mathe- 
maticians had studied the arrangements of asymme- 
trical groups, which, if arranged symmetrically with 
respect to each other and then repeated indefinitely 
in space, would build up the observed crystal sym- 
metries. There are 230 such “‘ space-groups ” and to a 
large extent it is possible to distinguish between them 
by means of X-ray observations. Until about 1923, 
however, no attempt had been made to classify the 
X-ray spectra that would be found for each possible 
arrangement. When this had been done, it was a 
quick and relatively simple matter to identify the 
arrangement underlying the structure of any particular 
crystal, provided that sufficient X-ray spectra could be 
observéd. 

One difficulty in the use of the ionisation spectro- 
meter at that time was that crystals of some consider- 
able size, say, 5 mm. by 3 mm. by 1 mm., were the most 
suitable for that instrument. The method of powder 
photography had also been used for materials that 
could not obtained as large single crystals; but 
except for substances of the highest symmetry classes 
the powder method was difficult of interpretation in 
practice. Methods suitable for small single crystals 
(0-1 mg. in weight, or less) had therefore ta be devised ; 
these were provided by various photographic methods 
which used more or less monochromatic Bry beams, 
together with rotating or oscillating crystals and sta- 
tionary or moving plates or films. When the early 
photographs are compared with those obtained to- -day, 
it is increasingly clear that much of our progress has 
been made possible only by vast improvements in 
experimental technique. Twenty years ago we made 
our own X-ray tubes (we do still); we also made our 
own transformers and our own mercury-vapour pumps. 
The backing pumps were of the hand- po ar 
With the powerful hot-filament ergs Brean tu 
now available, it is possible to obtain photographs in 
minutes, or even seconds, that would Netme have 
required exposure times running into hours. Photo- 
graphic materials have also been improved a great deal, 
but I think the most spectacular improvement is in the 
X- ng | tubes. With the 50-kW X-ray equipment at 
the Royal Institution, it has been possible to take 
photographs so quickly that the process of melting 
can be followed, and the use of a 2-5-m. radius camera 
has resulted in very high dispersion. Thermal expan- 
sions can be measured very accurately and compressi- 
bilities determined. A smaller, 5- KW, tube, with 6 
variety of interchangeable targets, is perhaps even 
more adaptable to a wide range of problems req 
an intense source of X-rays. Considerable attention 
has been paid to the focusing of the cathode stream 
so as to obtain a point or a line source, while avoiding 
the danger, of melting the metal of the anticathode ; 
and Dr. Astbury, of Leeds, has succeeded admirably in 
this respect. 

An important part of the art of crystal analysis 
consists in the selection or growth of suitable crystals 
to work with. The past 21 years has not, I think, 
seen much development in this respect. ‘Once the 
crystal has been photographed in various orientations, 
it is a simple matter of geometry to relate the positions 
of the observed spots to the planes gi the reflec- 
tions. It is a well-known fact that a Ale He arrange- 
ment of atoms in space is of the right order of size 
to be used by X-rays as a three-dimensional diffraction 
grating. Ww. H. and W. L. Bragg were able to show, 
more than 30 years ago, that it was even simpler to 
think of planes of atoms in the crystal as “ reflecting ” 

the X-rays at certain definite angles, the values of the 
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angles depending on the “spacing” or distance apart 
of successive planes. The smallest repeat pattern, the 
unit cell, can be determined from a knowledge of these 
spacings, and the number of molecules in the unit cell 
may be calculated from the density and molecular 
weight. This, however, does not tell us how the atoms 
are arranged in the molecules; and some molecules 
are very complicated. In other words, a determination 


of the space-group and of the unit cell size no more | 


constitutes a complete determination of structure than 
a set of empty bookshelves of known dimensions 
constitutes a library. 

Most of the research work done at the Davy Faraday 
laboratory of the Royal Institution, of which the late 
Sir William Bragg was Director for nearly 20 years, 
has been related to the structure of crystals of organic 
compounds, compounds in which carbon is the principal 
element and in which the molecules are definite entities 
persisting more or less unchanged in the liquid and 
gaseous states. The two structures of carbon itself, 
diamond and graphite, were determined at an early 
stage. Next, the structures of long-chain compounds, 
such as paraffins, aliphatic acids and ketones, were 
investigated by the powder method, and it was found 
that the carbon-carbon linkages were of the tetrahedral 
kind found in diamond. Attempts to determine the 
structures of aromatic compounds (benzene derivatives) 


were less successful until one substance, hexamethyl- | 
benzene, was found in which it could be conclusively | 
proved that the benzene ring was plane and of very | 


nearly the same dimensions as the hexagonal plane rings 
in graphite. With this as a beginning, the exact struo- 
tures of naphthalene, anthracene and many other simple 
benzene derivatives were determined, and it was found 
that in all cases the benzene rings were plane and in 
nearly all, the whole molecule was plane. By the 
skilful use of the intensities of the X-ray spectra it is 
now possible to draw maps of the electron density in 
the unit cell of the crystal, contour lines from which 
the exact positions and distances apart of atoms may 
be ascertained. Our empty bookshelves have become 
a library, packed with interesting information. 

In order to determine the structures of more complex 
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effect, and this scattered radiation of modified wave- | incident beam. It will be seen that the extra reflections 
length all helps to blacken the photographic plate or | are much weaker than in Fig. 2, but many more Laue 
film, especially at large angles of scattering. The | spots are present. Fig. 2 was taken at room tempera. 
Compton scattering can be studied by analysing the | ture and shows the strong extra reflections which are 
scattered radiation with a second crystal. The change very persistent as the crystal is moved out of position 
of wavelength that occurs depends partly on the initial | The exposure was 15 minutes at 3 cm. in both cases, 
momentum of the electron when it was part of the atom, | The Laue spots, which are small and sharp, are duc to 
prior to ionisation. An analysis of the shape of the | the white radiation from the tube; their number and 
Compton line gives valuable information about the | intensity increases markedly at low temperatures. ‘The 
original distribution of electron momenta in the atom | larger and more diffuse background spots, which are the 
in its normal state. American physicists have been | direct consequence of the thermal vibrations of the 
| doing very careful investigations to find out whether | atoms, decrease in intensity as the temperature js 
there is any anisotropy of the electron momenta in| lowered. They are given by the characteristic co; per 
atoms of a very anisotropic crystal such as graphite. | radiation and change their position and, to a certain 
|So far they have not detected any, but they have | extent, their shape, if radiation from another target is 
| obtained the surprising information that the electron | used. The shapes and iatensities of these background 
velocities in solid carbon appear to be some 60 per cent. | reflections can be related to the existence in the crysta| 
higher than in the free atom. Experiments on Comp- | of waves of thermal origin, of various frequencies and 
ton scattering may also be expected to tell us something | wavelengths, some longitudinal and some transv: >se 
| about the conduction electrons in metals, of which we | The theory is complicated, but it has given excellent 
| know so little ; but it should be emphasised that this | qualitative agreement with experiment for a few of the 
| work is both difficult and tedious, requiring photo- | simpler erystals, such as sodium, lead, tungsten and 
| graphic exposures of upwards of 1,000 hours. | potassium chloride, the elastic constants of which are 
| It may be asked what information can X-rays give | known; and it is probable that in future we shall be 
| us about the motion of the atoms themselves. From | able to calculate the elastic constants of single crystals 
| the very earliest days of X-ray crystallography it has | from these background patterns, without the necessity 
| been known that the atoms are continuously vibrating | of deforming the specimen in any way. 

about their mean positions in the crystal. At higher; Sometimes, however, we find extra non-Laue reflec. 
temperatures, these vibrations become more violent, | tions which do not vary with temperature. These are 
}and they vary in amplitude from one substance to! always due to some disturbance of the regular arrange 





substances it is advisable to use all the collateral know- | 
ledge of their physical, as well as their chemical, pro- 


perties that we can obtain. The optical properties of 
many crystals have been tabulated and are of general 
interest, but they are difficult to interpret in terms of 
structure. Magnetic properties are much easier to 
interpret, but they are less well known. One piece of 


work on which I was engaged just before the war was | 
that of establishing the rules which relate structure to | 


the magnetic properties of various organic compounds. 


It soon became clear, for instance, that lines of force | 
would, if possible, avoid passing through a benzene | 


ring. If a crystal containing benzene rings were free 
to move in a uniform magnetic field, it would place 
itself so that the planes of the benzene rings were, as far 
as possible, parallel to the field. This is even more 


noticeable for large conjugated systems such as those | 


which exist in the phthalocyanines (copper phthalo- 
cyanine is the exceedingly stable pigment known as 
‘* monastral blue”); and it is also true of groups such 
as NO,, CO, and CO(NH,),. Molecules containing 
mainly single bonds between atoms tend to place their 
longest dimension normal to the magnetic field, and 
this again may be of assistance in the determination of 
molecular orientation. 

The simplest theory of crystal structure treats the 
atoms as if they were points, located at definite places 
in the unit cell, and then repeated regularly in space. 
We know, however, that the atoms are not points, that 
they are not stationary and that the regular repeat 
pattern is frequently interrupted by discontinuities, | 
even in what is known as a single crystal. The atom is 
not a point; it is an extended electronic system, 80 | 
that when it scatters an incident beam of X-rays, 
the various parts of the same atom do not scatter abso- 
lutely in phase with each other. This phase difference | 
leads to a destructive interference between wavelets | 
from a single atom, which is more marked the bigger | 
the angle of scattering and the smaller the wavelength | 
of the X-rays used. The falling-off of scattering power | 
of the atom can be measured without difficulty and is | 
known as the “ atom form factor.” For an atom having 
a strictly spherical distribution of electron density the 
atom form factor is the same whatever set of spectra is 
used in its measurement. Some non-cubic crystals, | 
for example zinc, show a variation of atom form factor 
which indicates that the electron density distribution | 
in their atoms is not spherical, and evidence has been 
obtained of a change in this distribution when the atoms | 
are alloyed or combined chemically with other elements. 

The incident X-rays, however, are not merely scat- 
tered by the atoms; they may ionise the atoms by | 
ejecting electrons from any of the electronic orbits. | 
The electron returns to the atom eventually, but before 
doing so and while it is in a comparatively free state it 
can take up energy from the incident beam and recoil, 
scattering X-rays of lower energy and longer wave- 
length after the recoil. This is the well-known Compton 


Fia. 1. Fig. 2. 

| another. In a soft metal such as sodium, the atoms | ment of the atoms. Such disturbances may include a 
| can move much more easily than in a hard metal such | small variation, either periodic or irregular, in the lattice 
as tungsten. Even in the same crystal different atoms | spacings ; a variation in the “ weighting " of successive 

|may have different amplitudes of vibration, showing | crystal planes, as when incipient separation of a separate 
| that some atoms are more tightly bound than others. | phase begins to take place in an alloy ; a variation of 
| This was proved some 20 years ago for sodium chloride, | the tilt of crystal planes that should have been parallel, 
in which the sodium to chlorine distance along the axes | owing perhaps to slight distortion in the crystal. A 

| is 2-814 A.U., and the root mean square amplitudes of | limitation of crystal size (as in colloids) to a few hundred 
| Vibration at three different temperatures are as/| Angstrom units in any particular direction leads to a 
follows :- | broadening of certain of the lines in powder photo- 

| graphs; while studies of alloys have shown that the 
various stages of age-hardening can be followed by 
means of X-ray Laue photographs, the actual hardening 
i formation of thin lamellz, rich in one 
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These measurements were made by observing the 
diminution in intensity with temperature of the X-ray 
spectra (Bragg reflections) from planes containing 


| equal numbers of sodium and chlorine atoms, or from 


planes which consist alternately of sodium and of 
chlorine atoms only. The decrease in intensity of the 
Bragg spectra can only give a mean value of the 
amplitude in various directions in the crystal; what 
we would like to know is the actual amplitude in any 
given direction. This can, in fact, be calculated if we 
know the elastic constants of the crystal, its resistance 


| to shear, compression, and so on; but it can also be | 


observed. If an X-ray photograph is taken of a sta- 
tionary crystal using direct radiation, and is given a 
relatively long exposure, the usual Laue picture is 
found to be accompanied by rather diffuse spots, 
streaks or patches. These are clearly seen in Figs. 1 
and 2*, which are reproduced from photographs of a 
single crystal of lead, taken with the X-radiation from a 
copper target. Fig. 1 was taken at — 180 deg. C., with 
the cube axis verticalt and the film parallel to the 


* Reproduced by permission of the Council of the 
Physical Society. 

+ For convenience, Figs. 1 and 2, have been turned 
through 180 degs. in reproduction, so that the vertical 
direction relative to the crystal is horizontal. 





being due to t 

| particular kind of atom, which serve, as it were, to 
| interlock the original structure and prevent slipping. 
| Other curious effects on X-ray photographs, not explic- 
able in terms of the normal structure, are found to be 
| due to the existence of occasional “ mistakes," where 
the atoms, instead of arranging themselves in their 
ordinary way, have, for a short distance, built up a 
structure which is reasonable, but of a slightly higher 
| energy of formation. 

It will be clear from the last part of the lecture that 
most of the problems that confront us to-day are not 
concerned with the actual crystallographic determina 
| tion of lattice frameworks, but with the structures of 
the atoms and their vibratory movements; with the 
correlation of X-ray spectra and such physical proper 
ties of the crystal as optical or magnetic anisotropy 
and elastic anisotropy ; and with the deviations from 
crystal perfection that are to be found in all crystals, 
but especially in alloys subjected to various kinds of 
heat-treatment. 





MANUFACTURE he BicycLes In InpDIA.—We learn 
that the Hind Cycle Company, Bombay, the largest 
factory of its kind in India, is now producing upwards 
of 150 bicycles a day. 
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LABOUR NOTES. 


A NATIONAL delegate conference of the Mineworkers’ 
Federation of Great Britain, sitting in London on 
rhursday last week, decided by a very large majority— 
only the Lancashire and Cheshire associations dissented 

to accept the award of the Reference Tribunal on 
the wages question. The resolution accepting the 
findings was moved by Mr. E. Edwards, the general 
secretary of the national Federation, and seconded by 
Mr. A. Horner, the President of the South Wales and 
Monmouthshire Federation. The fixing of minimum 
rates at 5l. a week for underground workers and 
4/. 108. a week for surface workers, without an alteration 
of piece prices or provision for consequential adjustments 
of the wages of workers whose pay has been graded above 
the minimum, has naturally resulted in a number of 
anomalies, and, during the discussion, there were pro- 
tests against the narrowness of the award in these 
connections. In view, however, of an invitation 
received from the central committee of the Mining 
\ssociation, the coalowners’ organisation, to a meeting 
to discuss these anomalies and kindred questions, they 
were not persisted in. In another resolution, the 
national delegate conference instructed the executive 
committee to make an immediate approach to the 
coalowners on the subject of an overhaul of the wage 
structure of the industry. Such a meeting, it will be 
recalied, was recommended by the tribunal. 


The Ministry of Fuel and Power issued last week the 
Government's decision on the Forster Committee’s 
report on the recruitment of juveniles in the coal- 
mining industry. It was to the effect that in so far 
as the report concerns matters which could be settled 
within the industry itself, all the main recommendations 
of the committee were accepted in principle, subject 
only in certain cases to considerations of practicability 
under present or immediately foreseeable conditions. 


In a memorandum which has been sent to the 
natiopal organisations of all sections of the industry, 
the Minister has described the steps already taken 
with regard to each of the 26 recommendations of the 
committee and his proposals for the future. Of the 
recommendations, more than half have already been 
substantially carried out and several others have been 
implemented so far as possible under war conditions. 
In particular, provision is made for the compulsory 
training and medical examination of all new entrants 
to the industry. A few recommendations which involve 
elaborate preparations or prolonged consultations are 
still under consideration. 


The total income of the United Patternmakers’ 
Association in the third quarter of 1943 was 19,9111. 2s., 
and the total expenditure 12,5861. 168. 4d. At 
June 30, the funds of the organisation amounted to 
221,0781. 58. lld.; at September 30, the total was 
228,4021. lls. 7d. 


In the latest Monthly Trade Report of the United 
Patternmakers’ Association, Mr. Beard, the general 
secretary, records that there has been an increase in 
the number of members “ contracting in” to pay the 
political levy. Satisfactory as the increase is, “ it is 
not good enough,” he says, “ if we are really in earnest 
about the post-war period. Better conditions, better 
housing, and security of employment will not be offered 
on a plate. They will have to be worked for, fought for, 
and paid for, by the working class themselves.” 


The writer of the editorial notes in the January 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, claims that iron and steel 
workers have “ every reason to be proud ” of the way 
in which production was maintained during 1943. 
There was, he observes, no large scale stoppage to 
interfere with its flow, and no one can say that but 
for this or that strike, so many thousands more tons of 
steel would have been available. 





That was due, the writer continues, “ not merely to 
the well-established machinery of negotiation which 
exists in the industry, but also to the readiness to use 
it and the faithful observance by both sides of its 
procedure and decisions. It is not perfect; indeed, 
nothing is in this world. Delays sometimes take place 
that are unavoidable, some that are not; but when 
all is said and done, after everything has been charged 
against it, our machinery of negotiation gets things 
done in an infinitely less costly and more beneficial 
way than that of downing tools, often on the slightest 
provocation.” 





“We know,” he goes on to say, that “it can be 
urged, and with a certain amount of reason, that the 
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only argument some employers can understand is 
one that brings the plant to a stop. This, unfortunately, 
is true, but it does not account for a number of unofficial 
stoppages that have taken place recently. Some have 
been due to a deliberate refusal on the part of the 
workers to accept decisions arrived at through collective 
machinery. We can conceive of nothing more disastrous 
to the whole fabric and structure of collective bargaining 
than this thoughtless disregard of the decisions arrived 
at. How many realise that once confidence in the 
machinery of collective negotiation is undermined the 
trade union loses half its strength, and, if this became 
general, we would have to begin again where we 
started a hundred years ago.” 


A King’s Bench Division Court ruled last week that 
an employer who is directed to reinstate a person he 
has dismissed is not complying with the direction merely 
by putting the employee on the pay-roll without pro- 
viding him with work. A National Service officer 
appealed against a decision by the Wealdstone magis- 
trates, who dismissed an information against a Wembley 
engineering firm, alleging a breach of the Essential Work 
Order in not reinstating an employee, a grinding machine 
operator, who was dismis in December, 1942, for 
alleged serious misconduct. After the local appeal 
board had heard his appeal, the National Service officer 
directed the reinstatement of the man. The man pre- 
sented himself for work but was not given employment, 
although he was paid his basic wage of 31. 12s. On 
occasions, he was informed that work would be given 
him later at another factory. The magistrates found 
that no offence had been committed by the employers, 
but the Divisional Court allowed the appeal of the 
Service officer with costs. 


Mr. Justice Humphreys said it was clear that the man 
for some reason or other, had become obnoxious to the 
management, who came to the conclusion that it was 
desirable in the public interest that he should cease to 
be employed at the factory. They refused to give 
him work because they did not want him on the pre- 
mises. Just putting the man on the pay-roll was no 
more reinstating him than paying him a pension for 
life at his old wages would be. Justices Asquith and 
Cassels concurred, and the case was sent back to the 
magistrates with an intimation that an offence had been 
committed. a 

Mr. E. G. Gooch, President of the National Union of 
Agricultural Workers, said at Norwich last week that 
agricultural workers are to stand by their demand for a 
national minimum wage of 4/. a week instead of the 
31. 5s. recently fixed. He hoped, he added, that the 
present sparring match between the Minister and 
the farmers would not prove detrimental to plans for the 
future prospects of agriculture, and that, when the 
talks on post-war policy opened, the lion would lie down 
with the lamb and the farmers and workers would get 
together on an agreed programme. 


** It has been complained,” Mr. Gooch went on to say, 
* that the workers are standing aloof from the present 
controversy, but it will be appreciated that the origin 
of the trouble was the fixing of a national minimum 
wage of 3l. 5s. a week. Our demand then was, and 
still is, a national minimum wage of 4/1. a week, and 
nothing has been said during the prices dispute to prove 
our demand unfair to the farmers.” 


It is stated in the annual report of the Cotton Spin- 
ners’ and Manufacturers’ Association that the Govern- 
ment’s attitude during the year was that the cotton 
industry’s labour force was at its minimum level, and 
that augmentation rather than further withdrawals was 
necessary if vital supplies were to be maintained. 
Hence the recruitment campaign. So far, the return 
of men and women to the industry had not been 
adequate, and, at present, there was virtually no avail- 
able labour to meet unavoidable contingencies. Absence 
through sickness, or the permanent loss of a worker 
through death, retirement, or change of occupation 
usually meant a stoppage of looms. 


An inquiry carried out in September in erder to 
ascertain the level of absenteeism among operatives 
showed that absenteeism was normally greater among 
female workers than among male workers and was 
higher among weavers of both sexes than among other 
operations. There was also an increase before and 
after holidays. The general level was about 10 per 
cent for weavers and 4 per cent. for other workers, but 
these figures were almost doubled in holiday times. 
The association, however, realised that in many cases, 
probably the majority, absence was normally due to 





sickness and other legitimate causes. 





THE THERMAL RATING OF WORM 
GEARBOXES.* 


By Dr. Harry Waker, A.M.I.Mech.E. 
(Concluded from page 80.) 


Tue factors that influence the rate of heat dissipation 
from a gearbox of the type under consideration are : 
the surface area of the gearbox ; the movement of the 
lubricant within the box; and the motion of the air 
outside the box which may be forced by means of a 
fan fitted on the worm shaft. For a range of boxes 
of similar design, the natural heat dissipation under 
static conditions is approximately proportional to the 
surface areas of the boxes. Movement of the gears, 
however, causes a disturbance of the oil bath, which 
tends to increase the dissipating capacity. The heat 
generated by the power loss has to be transferred 
mainly through the medium of the oil to the walls of 
the gearcase, and, the more rapid the movement of 
the oil, the more efficiently does this heat transfer take 
place. Most worm gearboxes of the totally-enclosed 
self-lubricated type are lubricated either by the lower 
portion of the worm threads actually dipping in the 
oil, or by means of oil fingers at each end of the shaft, 
the advantage of the latter arrangement being that it 

its of a lower oil level with less likelihood of 
kage through whatever arrangement is provided to 
seal the outgoing end of the worm shaft. tation of 
the worm, in either case, sets up currents and causes 
the oil to circulate in the sump. A considerable 
amount of oil also clings to the worm-wheel rim, and 
some of this is thrown on to the sides and top of the 
gearcase, with beneficial results as regards heat transfer. 
Both the worm speed and the wheel speed therefore 
influence the a capacity of the gearbox. 
Of these, the more influential factor is the worm speed, 
especially on small-sized and medium-sized boxes. On 
large boxes, however, unless some arrangement is made 
to circulate the oil on the walls of the upper inside half 
of the casing, there is a tendency, at low wheel speeds, 
for the upper portion of the gearcase to remain cool, 
thus we see total heat-dissipating capacity of the 
gearbox. The very considerable effect of speed on the 
heat-dissipating capacity of the box is shown for a 
typical example in Fig. 10, on page 98, in which heat 
dissipation, at 100 deg. F. temperature rise, is plotted 
against revolutions per minute of the worm shaft in 
curve A. It will be noted that the increment over the 
basic capacity, with the gear stationary, is directly 
proportional to the speed, and is very considerable. 
The unit for which the graph is plotted has a centre 
distance of 7 in., and a surface area of about 1,440 sq. in. 

Cooling efficiency may be increased by fitting a fan 
on the worm shaft to move the air along the outside 
of the gearbox. Here again the cooling effect is very 
considerable at high s , as will be seen from curve B 
in Fig. 10, which shows the heat-dissipating capacity 
when using this method of air ing. The increment 
is again directly proportional to the speed of the worm 
or fan. For a range of boxes of similar design, the 
fan is more effective on than on small ones, 
owing to the greater air velocity attained at a given 
speed. At a speed of 1,000 r.p.m., the increase in heat 
capacity due to the fan varies from about 25 per cent. 
on small boxes to about 60 per cent. on large boxes. 
The effect of speed is, however, less on large boxes 
than on small ones; at 1,000 r.p.m., the static heat 
capacity is increased by roughly 130 per cent. on small 
boxes, down to 75 per cent. on large ones. 

The accuracy with which the temperature rise of a 
unit can be estimated is dependent upon the accuracy 
with which the power losses within the unit are known ; 
and an error in the estimation of power loss will result 
in a directly proportionate error in estimation of tem- 
perature rise. error in estimation of efficiency 
results in a more than proportionate error in tempera- 
ture rise on all gears that have an efficiency of more 
than 50 per cent. The magnitude of the final error, 
as a percentage, is equal to the percentage error in 
efficiency rummy, 08) by 100 and divided by the per- 
centage power loss; thus, for a gear which is about 
95 per cent. efficient, an error of only 1 per cent. in 
efficiency will cause an error of 20 per cent. in the 
estimation of its temperature rises. Comparisons 
between the various factors affecting the performance 
of gears, of which temperature rise is but one of many, 
are often better seen in the light of efficiency loss rather 
than the actual efficiency. The importance of being 
able to determine efficiency very accurately, particu- 
larly where it approaches 100 per cent., will also be 


a ye 

e test bed described was designed with the fore- 
going considerations in mind. Direct measurements 
are made of the power loss, as compared with the 





* Paper presented to the Institution of Mechanical 
Engineers for written discussion. Abridged. Contribu- 
tions to the discussion should be receivod at the Insti- 
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alternative method of measuring input and output 
power. The latter method depends upon the measure- 
ment of two nearly equal quantities, and the former 
measures the difference between two such quantities. 
Equal percentage errors in measurement for the two 
methods cause a much smaller resultant error in terms 
of efficiency in the case of the ‘‘ power-loss " method 
than in the case of the “ input and output ” method. 
For example, in the case of a gear having about 90 per 
cent. efficiency, an error of 1 per cent. in the reading of 
power loss or circulated power results in an error in 
efficiency of 0-1 per cent., whereas a 1 per cent. error 
in measurement of input or output power results in an 
efficiency error of 1 per cent. Further, the effective 
error in the power-loss method becomes smaller as the 
efficiency approaches 100 per cent. 

It is true that the present method introduces a factor 
in the form of the chain drive, the effect of which on 
power loss is difficult to eliminate by direct measure- 
ment on the same machine. Absolute efficiency 
of the worm drive only is hardly ever required to a 
really high level of accuracy, except for the present 
purpose of estimating temperature rise ; and in normal 
use, a8 @ com in assessing the performance of 
different gears, ete., the introduction of a factor that 
remains constant for given conditions does not affect 
the comparative results. Actually, the losses in the 
chain drive were estimated from figures supplied by 
the makers and from observations of the temperature 
rise in the chain case. 

The Daimler-Lanchester gear-testing machine used 
at the National Physical Laboratory, from which test 
results on various types of worm gears have been widely 
quoted and discussed in past years, utilises the input 
and output measurement method. The test box is 
mounted so that it can turn through a small angle 
about both the worm and wheel axes, and the input and 
output torques are balanced by a single weight which 
can be placed at a variable distance from each axis. 
The worm shaft and wheel shaft are connected through 
a gear and belt drive, and load is applied by increasing 
the tension in the belt, which connects two pulleys 
running at slightly different peripheral speeds. It is 
of interest to note that Dr. Lanchester originally 
estimated the efficiency readings of the machine to be 
within + 0-1 per cent. This figure was apparently 
based on the sensitivity of the weighing arms to a 
change in load on the gears; but, since then, the 
National Physical Laboratory have suggested a wider 
tolerance, from + 0-3 per cent. under the higher loads 
to + 0-55 per cent. under light loads. Results from 
National Physical Laboratory tests suggest that these 
tolerances should be widened further. The author 
conservatively estimates the accuracy of readings on 
the present machine to be within + 0-1 per cent. when 
used as a comparator, including the losses in the chain 
drive, and + 0-2 per cent. when used for obtaining the 
efficiency of the worm gear only. 

The tooth efficiency of worm gearing may be expressed 
by the equation :— 


E tan A 


“tan (a+ ¢) 


" 
tan ¢ = Poa ot 
where E is the efficiency, A the lead angle of the worm 
thread, yu the coefficient of friction, and y%», the normal 
pressure angle. The expression is for the net tooth 
efficiency only, but it is usual to employ an experimentally 
determined value of yu to include the bearing losses on 
the worm and wheel shafts, which are relatively small 
and difficult to separate. The losses due to oil drag 
are not included, and, as they depend on entirely 
different factors, they must be computed separately in 
any determination of overall efficiency. 

The coefficient of friction depends upon many factors 
—the material, surface finish, speed and thread form 
of the gears, nature of the lubricant, tooth load, and 
accuracy and rigidity of mounting. The materials that 
have been found best, from the point of view of a low 
coefficient of friction, are a hardened, ground, and 

lished worm working in conjunction with a phosphor- 

ronze wheel. This combination also gives the greatest 
resistanee to wear. The value of the coefficient falls 
with increased speed and sliding velocity of the tooth 
surfaces relative to each other. With regard to the 
effect of specific load, tests for a given material com- 
bination and lubricant under laboratory conditions do 
not agree with practical tests of worm gears mounted 
in a box, as under the latter conditions the deflection of 
the gears and the tooth form begin to take effect. 
With an increase in load, there is an increase in deflec- 
tion of the gears. The tendency is for the worm wheel 
to be deflected sideways relative to the worm, causing 
a concentration of tooth pressure on the entering side 
of the wheel tooth. With ordinary thread forms, and 
on gears of moderate and high lead angles, there is a 
tendency for abrasive wear to take place on the entering 
side of the wheel tooth, whereas on the leaving side the 
surface becomes more highly polished with less wear 
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and more tendency to pitting, indicating a lower 
coefficient of friction on this side of the tooth. A 
typical curve showing the effect of increasing load, at 
a constant speed of 1,500 r.p.m. of the worm shaft, is 
shown in Fig. 11, on this page, from which it is seen 
that the efficiency increases up to a certain load and 
then diminishes. The form of this curve can, however, 
be varied considerably. Faulty mounting or excessive 
deflection under load may bring the highest point on 
the curve to the left, whereas rigid mounting or pre- 
loading of the wheel-shaft bearings may flatten and 
improve the curve. The gears to which this curve 
relates had a ratio of 7-4 to 1, and the gearbox centres 
were 7 in. Lubrication was by castor oil. 

The temperature of the lubricant makes very little 
difference to the net tooth efficiency, provided that it 
is not allowed to become excessive. It does make a 
considerable difference to the overall efficiency, because 
the oil drag losses increase as the temperature falls. 
Fig. 12 shows an example of net and overall 
efficiencies plotted against temperature, using castor 
oil as a lubricant. 

The inclusion of the normal pressure angle in the 
formula for efficiency does not mean that the varia- 
tions in the coefficient of friction caused by different 
thread forms are accounted for. It really means that, 
if all other conditions of contact were equal in two 
gears of unequal pressure angle (unfortunately an 
impossible hypothesis), the one with the lower pressure 
angle would have the higher efficiency. Actually, the 
conditions necessary for maximum efficiency seem, in 
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the present state of knowledge, to necessitate the use 
of a high average pressure angle ; and the reduction in 
coefficient of friction is greater than would be apparent 
if the pressure-angle factor were neglected, as it often 
is. A normal pressure angle of 30 deg. should result 
in an efficiency loss about 10 per cent. greater than 
with a pressure angle of 20 deg., but in practice this 
difference does not exist and can made to vary 
the other way by taking advantage of the facility 
afforded by a high pressure angle for increasing the 
curvature of the thread form. The details of tests 
made at the National Physical Laboratory which 
follow are given rather as a comparison of methods, 
and an endeavour to put certain results obtained 
some years ago in a more true perspective in the light 
of recent work, than as an attempt to establish any 
clearly defined theory of the effect of thread form, 
concerning which there is still much to be learned. 
It would seem that the greatest possibility of future 
developments in this direction lies in the use of variants 
of the hollow-type worm (also variously known as the 
Hindley, Lanchester, globoidal, or enveloping worm). 
Such development must, on the other hand, be preceded 
by a means of producing the gears with an accurate 
form and with a hard and smooth thread surface ; and 
it is possible that the simpler production of the parallel 
worm may always keep it ahead in these desirable 
features. 

For the tests at the National Physical Laboratory, 
referred to above, a thread form had been evolved 
(largely by trial and error, and partly by design prin- 
ciples which have since proved to be not quite so accu- 
rate as they were originally thought to be), which, it 
was considered, would give a higher efficiency than 
other thread forms in use. Its features were, briefly : 
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TABLE I.—Test Resutts: First SERIEs. 


Worm-wheel Worm 
rorque. Speed. 
Lb.-ft. R.p.m. 


872 | 712 

yso 
1,250 
1,480 


2 758 
1,000 
1,280 
1,520 
1,710 
1,980 


4758 760 
| 990 
| 1,250 
1,530 
1,820 
2,020 


730 
1,002 
1,270 
1,580 
1,780 
2,010 
872 745 

” 1,015 

* 1,280 
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” 1,790 
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0-016 
0-0093 
0-011 
0-009 





0-007 
0-006 
0-004 
0-005 
0-003 


0-013 
0-012 
0-0068 
0 -0055 
0-0063 
0-0058 





0-011 
0-011 
0-011 
0-0068 
0-0077 
0-019 
0-020 
0-012 





TABLE 


II.—TeEst RESULTS: 


SECOND SERIES. 





Worm-wheel Worm 
Torque. Speed. 
Lb.-ft. R.p.m. 


oil 
Temperature. 


Observed 
Efficiency. 
Per cent. 


Coefficient 
of Friction. 





272 1,030 
1,520 
477 1,035 
- 1,530 
674 1,015 

*” 1,500 
872 1,000 

” 1,500 
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0-0041 
0-0011 
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0 -0067 
0 -0043 - 
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0 -0086 
0-0068 





98-0 
97 -86 


0-0073 
0-0071 











98-2 
98-1 
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a lead angle of rather more than 45 deg., a worm pitch | of 7: 27 and a centre distance of 6 in., and the worm 
plane below the working depth of thread, a high | had a mean normal pressure angle of about 28 deg. 


pressure angle, and as much convexity on the axial 
section of thread as could be given within the dimen- 
sional limits. All these features were governed to some 
extent by the requirement that it had to be capable of 
being produced accurately on the thread-grinding 
machines available at the time. 


The gear had a ratio 





manufacturers of gears. 


The approach to the tests was not too academic, 
as one object was to achieve higher efficiencies than 
had been obtained on the testing machine by other 
This spirit of competition 
led to the legitimate, but not too rational, adoption of 
certain improvements in methods, apart from thread 








form, which might increase the efficiency ; and conse- 
quently, if higher efficiencies were obtained—as, in 
fact, they were—it would not be possible to attribute 
these entirely to the effect of thread form. The lubri- 
cant used was castor oil, as in previous tests. 

Two series of tests were carried out, the results of 
which are shown in Tables I and II, herewith. The 
first series was made with the gears as primarily 
mounted in the box; during assembly an allowance 
had been made for probable deflection of the gears 
under load. After observation of the tooth contact 
following the completion of the first series of tests, it 
was thought that insufficient allowance had been made 
for deflection, and, consequently, the worm wheel 
was moved over an axial distance of 0-003 in. for the 
second tests. It will be observed that there is an all- 
round increase in efficiency in the second series. The 
columns headed “ Net efficiency ’’.and “ Coefficient of 
friction ” were obtained by determining experimentally 
the oil-churning losses on the test bed described in this 
paper, under conditions as near as possible to those 
of the test at the National Physical Laboratory. 

The first four tests in Table I were carried out with 
the worm (which was located under the wheel) fully 
immersed in oil. The remaining tests were carried out 
with the lubricant entering the top of the box, falling 
on to the worm-wheel teeth, and draining from the 
bottom of the box. It would be expected that the 
former method would give a lower overall efficiency ; 
but this is not apparent from a comparison with the 
repeat test under maximum load, given at the bottom 
of Table I. The figures for overall efficiency are higher, 
especially in the second series of tests, than those 
obtained in previous published tests on other gears 
carried out on the same machine, the highest figure 
from previous tests being 97-3 per cent. ; this occurred 
only once in a range of tests similar to those cited in 
Table I. 

An endeavour to determine how the coefficient of 
friction varies with speed and load does not reveal 
much tangible result. The graph in Fig. 13, opposite, 
is plotted from the second and last series of test results 
in Table I (under the minimum and maximum loads), 
and the graph in Fig. 14, plotted from Table I, shows 
how the net and overall efficiency varies with load at 
a constant worm-shaft speed of approximately 1,000 
r.p.m. For comparison, figures taken from the present 
series of tests are plotted on the same graphs; these 
were made using the nearest available gear to the one 
tested on the machine at the National Physical Labora- 
tory and having a ratio of 5: 29 and a centre distance 
of 7 in., the thread form being of straight axial section. 
In Figs. 13 and 14, opposite, the N.P.L. tests are in- 
dicated by full lines and the author’s results by dotted 
lines. 

Some of the figures for net efficiency run perilously 
close to the 100 per cent. mark, and one figure from 


| Table II actually exceeds the ideal by 0-4 per cent. 


From this it must be concluded that, while the thread 
form (and other factors) used in the tests probably did 
increase the efficiency, the Daimler-Lanchester machine 
gives efficiency readings that are, taken on the average, 
too high, and insufficiently accurate to enable any 
deductions to be made as to how the coefficient of 
friction varies with speed and load. 

For purposes of design, using a normal thread form, 
values of the coefficient of friction at different speeds 
are given in British Standard Specification No. 721- 
1937, and in the paper on ‘“*‘ Worm Gear Performance,”’ 
by Dr. H. E. Merritt.* The author has little to add 
to the figures given there, apart from emphasising that, 
to attain these values of the coefficient of friction, a 
good standard of workmanship in the manufacture and 
assembly of the gears is called for. It is also necessary 
to have some knowledge of the additional losses due to 
oil drag, which are not dealt with in the publications 
mentioned. 

The oil-drag losses vary fairly considerably according 
to the oil level and the method used for ensuring a 
flow of oil to the worm threads and wheel teeth. The 
temperature and viscosity of the oil also make an 
appreciable difference to the losses. Fig. 15, opposite, 
shows a typical set of curves of horse-power loss plotted 
against speed for different temperatures of the lubri- 
cant. There is a relation between temperature and 
power loss in that, at any given speed, the increment in 
power loss above a basic line (for zero viscosity) is pro- 
portional to the viscosity. If the torque loss at the 
worm shaft were plotted against worm-shaft speed it 
would give a series of curves, for different viscosities, 
which can be considered for practical purposes as 
straight lines between the limits of speed at which 
oil-drag losses have to be taken into account. These 
lines tend to meet at a point on the horizontal axis, 
and the total torque loss under any conditions is built 
up from a static loss proportional to the square of the 
gear centres; plus a loss at zero viscosity proportional 
to the speed and the square of the gear centres ; plus 
a further loss proportional to the absolute viscosity of 








* Proc.I.Mech.E., vol. 129, page 127 (1935). 
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the oil, the speed, and the gear centres. The following 
empirical formula gives results that conform closely to 
practice :— 
H.p. loss = (1-92 C*? n + 0-0031 C* n? + 
0-0132 C vn") x 10, 

where C is the centre distance of worm and wheel, in 
inches ; n, the rotational speed of the worm, in revolu- 
tions per minute ; and v, the absolute viscosity of the 
oil, in poises. 

The losses are very heavy at low temperatures, as, 
for instance, when starting up a gear from room tem- 
perature, and under this condition may call for quite 
an appreciable overload capacity from the motor. The 
losses also increase rapidly with speed and with the 
size of gear. On gears running at high speed 
in enclosed units, the oil-drag losses can be equal 
to, or even r than, the tooth losses, and there- 
fore can be the cause of half the total temperature rise 
within the box. 

Since oil-drag losses are independent of the load 
transmitted by the gears, and since tooth losses are 
almost directly proportional to the load, the overall 
efficiency will be higher under heavy load than under 
light load. Any means of increasing the load capacity 
of a gear unit—for instance, artificial cooling by air 
or by oil circulation—will result in a higher overall 
efficiency and consequently an increase in horse-power 
capacity for a given final temperature rise, which will 
be more than in proportion to the increase in heat- 
dissipating capacity conferred by the cooling medium. 
Consequently, on medium-speed and high-speed gears, 
there is much advantage to be gained by using an 
efficient means of cooling, and the advantage increases 
as the gears become r. 

These points may be illustrated by two specific 
examples. Figs. 16 and 17, on page 99, show efficiency 
losses plotted against wempehall speed for a 7-in. 
centre unit and a 14-in. centre unit, respectively. In 
each case the lowest curve shows the net loss due to 
gear and bearing friction only. The uppermost curve 
gives the overall loss when transmitting such power as 
would, at the corresponding speed, cause a steady 
temperature rise of 100 deg. F. without artificial 
cooling. The intermediate curve gives the overall 
loss under the same conditions, but assuming the use 
of an air fan for cooling. In examining these curves, 
it is to be remembered that temperature rise is propor- 
tional to power loss. The restricting effect of oil-drag 
losses on power capacity of the box is thus clearly 
illustrated, as also is the big advantage to be gained 
by artificial cooling, particularly in the case of the 





larger box. On the 14-in. gear, at 2,000 r.p.m., most 
of the heat-dissipating capacity of the box is used in 
getting rid of the heat caused by oil-drag losses. Figs. 
18 and 19, 99, show the input horse-power capacities | 
for 100 d ty crt temperature rise for the 7-in. 
and 14-in. boxes, respectively, corresponding to the | 
efficiencies of Figs. 16 and 17. A curve is added in| 
both cases to show the limit to horse-power capacity | 
imposed by considerations of resistance to wear based 
on the recommendations in British Standard Specifica- 
tion No. 721-1937. It will be seen that, on the large 
gear, more power could be transmitted at all except 
slow speeds if the cooling capacity were increased, and 
it points to the fact that, o on large units, greater economy 
would be obtained if an oil-circulating and cooling 
system were adopted. Oil spray to the gear teeth 
would further reduce oil-drag losses and increase 
overall efficiency. On gearboxes which rely on natural 
cooling only, the tooth load is necessarily low in order 
to keep within a reasonable temperature rise, and in 
such cases the use of a light oil for the purpose of 
reducing oil-drag losses is justified ; in general, a lighter 
oil may be used for high-speed gears than would be 
used for low-speed gears. 








MAINTENANCE SCHOLARSHIPS IN ARCHITECTURE.—The 
Architects’ Registration Council of the United Kingdom 
offer for award in June, 1944, certain maintenance 
scholarships in architecture. The scholarships will con- 
sist of a grant for the payment, in whole or in part, of 
the school fees and necessary subscriptions, instruments, 
books, etc., and, when necessary, a maintenance allowance 
not to exceed, as a rule, 1001. a year. The scholarships 
will be renewable from year to year until the student 
has finished his or her school training. They will be 
available for students of British nationality, who could 
not otherwise afford such training, to enable them to 
attend architectural schools approved by the Council. 
The scholarships, which are available both for students 
who have already begun their training and for students 
wishing to commence their training, will not be granted 
to persons who will be under 17 years of age on October 1, 
1944. Further particulars and forms of application may 
be obtained from the secretary to the Board of Architec- 
tural Education, Architects’ Registration Council of the 
United Kingdom, 68, Portland-place, London, W.1. 
Copies of the previous years’ examination papers may be 





obtained on payment of 6d. The closing date for the re- 
ceipt of applications, duly completed, is February 29, 1944. 
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ABSTRACTS OF SPEOIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi' 

: stated in each case; where none is mentioned, 
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552,936. Welding Machine. Méetropolitan-Vickers 
Electrical Company, Limited, of London, and J. A. 
Dorrat, of Sale. (4 Figs.) January 16, 1942.—The 
invention is a welding machine, whereby the circum- 
ferential welding of armament shells can be effected as 
a repetition process. The welding head is of known 
type, including electrically-operated means for auto- 
matically feeding an electrode 2 from a ree] mounted on 
a bracket at the upper part of the machine frame verti 
cally above the welding head. The welding head is 
attached to a sliding carriage and is raised and lowered 
by a handwheel attached to a screw engaging with a 


the | nut attached to the sliding carriage. The fixed support 


any page mae. at any time within two months 
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STEAM ENGINES, BOILERS, ETC. 


554,561. Reducing Valves. David Auld and Sons, 
Limited, of Glasgow, J. Graham and D. A. Graham, of 
Glasgow. (1 Fig.) August 11, 1942.—The valve body a 
has an internally-threaded branch into which is screwed 
an inlet stem ¢ having a central bore running down it to 
near the inner end. The outer end is threaded for a 
coupling and a set screw retains the stem in positior. 
Towards the inner end of the stem is drilled a port g 
at right angles to the bore. Within the valve body is 
@ cylindrical sleeve h having an opening to accommodate 
the end of the inlet stem ¢ and dimensioned so as to leave 
the sleeve free for axial movement within the valve body. 
A second and smaller opening in the wall of the sleeve | 
is in alignment with the outlet branch i of the valve 
body. The upper end of the cylindrical sleeve carries 4 
threaded cylindrical plug j carrying a ball which consti- 
tutes a valve proper. The plug can be locked against | 
relative rotation within the cylindrical sleeve. The | 
valve body above the cylindrical sleeve is closed by a | 
threaded cap m. A flexible diaphragm o is clamped | 
between a boss on the end of the cylindrical sleeve and a| 
floating piston p. The outer edge of the diaphragm is | 
clamped between a shoulder on the valve body and a =] 

| 
| 





flanged ring held in position by a cylindrical spring 


l 


for the slide has a circular extension piece which ix 
supported in a guide 5. By means of a rack mounted on 
this extension piece, lateral adjustment of the welding 
head can be made by turning the handwheel 6, which is 
coupled to a pinion engaging tbe rack. A work-table, 
comprising a base-plate 10 and a supporting web, is 
mounted on a pivot pin 12 carried in brackets upstanding 
from the base-plate, so that the work-table can be caused 
bodily to swivel about a horizontal axis. The swivelling 
is guided by a bolt screwed into the frame and engaging 
with an arcuate slot in the web when the work-table is 
locked by tightening the screw 14. Secured to the base- 
plate 10 is an electric motor 16 coupled to a worm 
reduction gear also secured to the base-plate for driving 
a gear wheel 18. The work-table supports aface-plate, 
which is pivoted at 21 to the work-table, so as to 
extend at right angles to the base-plate 10 and to be 








4 Iz oc 
rotatable about an axis which is parallel to that of the 
driving motor 16. Adjacent the periphery of the face- 


| plate 20 are rotatably mounted two chucks disposed 
| with their axes equi-distant from the rotational axis 2! 


© 


casing s, which is screwed into the valve body and 
houses a helical compression spring ¢. The piston fite 
loosely within the flanged ring. The annular space u 
is closed by the diaphragm and is in communication with 
the low-pressure side of the valve body by means of a 
clearance formed between the cylindrical sleeve and the 
interior wall of the valve body. The lower end of the 
spring bears on a spring carrier wv carried by a sleeve 
screwed into the lower end of the casing s. This sleeve has 
a@ number of tommy holes and is locked in position by 
inserting one end of the bar in a hole and padlocking it 
parallel to the casing between a pair of lugs. In 
assembling, after the diaphragm o has been clamped in 
position and the inlet stem c screwed into the valve body, 
and prior to the spring ¢ being placed under compression, 
the plug j carrying the ball valve is rotated until the ball 
seats while the diaphragm remains flat. The plug is 
then locked in position and the cap m screwed into the 
valve body. The spring is then loaded to correspond to 
the low pressure desired. The high-pressure fluid passes 
the ball valve and low-pressure fluid passes to the outlet 
branch and also acts on the diaphragm. Should the 
pressure on the low-pressure side of the valve become 
excessive, the increased low pressure on the diaphragm 
closes the valve against the spring, the valve again 
opening when the pressure on the diaphragm is less than 
that of the spring. The valve is very suitable for steam, 
air and other gases, and for liquids. (Accepted July 9, 
1943.) 


(64.561) 





of the face-plate 20. Part of each chuck projects beyond 
the exposed outer face of the face-plate 20 for holding 
the shell 24 to be welded in end-on relation to the face- 
plate. On the inner side of the face-plate each chuck 
has secured to it a gear wheel, 25, this gear wheel being 
secured to the chuck so as to rotate therewith and 
meshing with the gear wheel 18. Adjacent the chuck 
there is mounted on the face-plate 20 a pillar 26 and this 
pillar carries a pivot 27 for a pivotal bracket 28 carrying, 
in a ball bearing, a spring-loaded centring-piece. A 
handle 30, having toggle connection with the bracket 28, 
enables the centring-piece to be swung into position for 
engaging the outer end of the shell 24. The shell 24 is 
freely rotatable about an axis defined by the chuck and 
the centring piece. Adjacent the chuck there is mounted 
@ pillar carrying a pivoted bracket supporting a like 
centring-piece for engaging with the head of the shell 
and provided with toggle-operated mechanism for swing- 
ing the centring-piece into and out of position. A 
spring-loaded catch operated by a handle 36 selectively 
engages two recesses in the periphery of the face-plate 20 
to lock the latter in one or other of two positions, with 
one or other of the chucks in the working position. 
In use, the shell casing 24 to be welded is held at its base 
by the chuck and is accurately centred by swinging the 
centring piece. With the welding operation to be effected 
between the nose of the shel] and an end ring fitted 
thereto, the work-table is tilted about its horizontal axis 12 
until the region of the weld is below the electrode 2. 
The gear 18 rotated by the motor is meshed with the 
gear 25 and the shell 24 is presented to the electrode. 
This is lowered to engage the surfaces of the shell and 
end ring, and the current is applied for effecting the 
welding operation. (Accepted April 30, 1943.) 
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HYDRAULIC PHENOMENA 
IN ENGINE FUEL-INJECTION 
SYSTEMS. 


By Norman Kenpatx, Ph.D., M.Sc., 
A.M.I.Mech.E. 


Nor a little of our present knowledge of the 
characteristics and performance of the normal 
internal-combustion engine fuel-injection system and 
of the underlying hydraulic phenomena may be 
attributed to the research work carried out over 
several years at King’s College, London, under the 
direction of Professor 8. J. Davies. The results of 
much of this research were published from time to 
time during the course of the work,* and, subse- 
quently, a fairly complete account of the main 
lines of development was given by Professor Davies 
and Dr. E. Giffen in a paper on “ Processes in 
Injection Systems of Oil Engines,” published in 
the Transactions of the Society of Automotive Engi- 
neers in March, 1940. It is the present purpose to 
review this work as briefly as possible, starting from 
a simple presentation of the fundamental principles 
governing the processes in a fuel-injection system 
using a jerk-pump, and proceeding to an account 
of the investigations carried out to establish experi- 
mentally the validity of the conclusions reached from 
a mathematical analysis of the problem. The 
earlier experiments were carried out with open 
nozzles, in which the injection is controlled entirely 














hydraulic system were susceptible to mathematical 
treatment. A very clear and concise summary of 
the subject has been published more recently by 
R. W. Angus, in a paper on “ Water Hammer in 
Pipes.”* Sass,} among others, adapted the Allievi 
theory to the particular case of the fuel-injection 
system, in which the movement of the jerk-pump 
plunger represented the source of the sudden dis- 
turbance in a hydraulic system, and developed 
mathematical expressions for the process; Roth- 
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in velocity, there will ensue a corresponding change 
in pressure at that point such that : 


change in pressure _ bulk modulus, K ae 
changein velocity velocity of sound in fluid, v, 


/ K-? Under normal conditions, where K and 
g 


p may be considered as constant, the change in 
pressure may thus be taken as directly proportional 
to the change in velocity of the fluid. 

On the basis of these fundamental relationships 
Davies and Giffen analysed the pressure conditions 
obtaining in a typical open-nozzle injection system 
the relevant dimensions of which were postulated, 
together with the pertinent physical properties of 
a typical fuel oil. To simplify the problem, the 
following assumptions were made: (1) constant 
pump-plunger velocity; (2) port-controlled fuel 
admission and cut-off at the pump, with instan- 
taneous beginning and end of injection ; and (3) that 
the fuel immediately adjacent to the pump plunger 
moves with the same velocity as the plunger. 
Naturally, these ideal conditions will not be rigidly 
realised in practice; but, although this fact will 
account for deviations from the calculated results, 
it will not detract from the value of the method of 
treatment in yielding a sufficiently accurate means 
of following the pressure-wave system set up in 
the fuel-line between the pump and the injection 
nozzle, nor will the validity of the broad principles 
and general conclusions derived therefrom be 
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mental work was extended to embrace the much 
more common closed-type spring-loaded nozzle, 
and this, with the conclusions reached, has pro- 
bably greatest interest for the engineer concerned 
with high-speed compression-ignition engines. 

The pressure phenomena of the engine fuel- 
injection system are fundamentally of the same 
nature as those in the hydraulic pipe line considered 
by Allievi in his now classic monograph, published 
at the turn of the present century ; a sudden dis- 
turbance at a point in the line gives rise to the 
propagation throughout the system of a series of 
pressure waves which govern, and are themselves 
conditioned by, the discharge through an orifice 
remote from the initial point of disturbance. 
Allievi showed that these pressure waves in a 





* S. J. Davies and E. Giffen: “ Injection, Ignition and 
Combustion in High-Speed Heavy-Oil Engines,” Proc. 
1.4.E., vol. 25, page 399 (1931); “An Experimental 
Investigation of Flow in Oil-Engine Injection Systems,” 
ibid., vol. 27, page 506 (1933); ‘‘ Further Investigations 
into Oil-Engine Injection Systems,” ibid., vol. 28, page 
456 (1934). 8. J. Davies and A. W. Rowe: “ Processes 
in Oil-Engine Injection Systems with Spring-Loaded 
Nozzle Valves,” ibid., vol. 31, page 278 (1936). S. J. 
Davies: “‘ Phénoménes observés dans le Mécanisme 
d’Injection des Moteurs & Huile Lourde,” Assoc. des 


|rock also, along similar lines, showed how the 

instantaneous pressures at the injection nozzle 
| could be calculated from a knowledge of the pump 
| and line factors. 

In their 1931 paper, cited in the footnote on this 
page, Davies and Giffen showed how this pressure- 
wave energy theory could be applied to a given case, 
and they then proceeded to substantiate the results 
experimentally. They considered first a simple 
open-nozzle system, such as is found on the Junkers 
engine, and examined analytically the variables 
concerned. The whole theory of the subject may 
be reduced to two fundamental concepts, concerning 
respectively the propagation and initiation of a 
pressure-wave throughout the system, which may 
be stated in the simplest terms as: (a) Any change 
of pressure at a point in the fluid of a hydraulic 
system is propagated throughout the fluid at a 
speed equal to the velocity of sound in ,the fluid. 
This velocity of sound, v,, depends upon the density 
p and the bulk modulus, K, of the fluid, and may be 


expressed as v, =, /%:9. (6)'If, at any point in 
; y po 
the fluid of a hydraulic system, there be a change 





* Proc.I.Mech.E., vol. 136, page 245 (1937). 
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Springer (1929). 


speed equal to that of sound in the fluid and com- 
putable from the relationship (a). 

If the nozzle were closed, this wave would reach 
the end of the injection-line after a finite interval 
of time, dependent on the length of the line, and 
would there be totally reflected back towards the 
pump end, the increase in magnitude of the reflected 
pressure wave being equal to that of the original 
forward pressure wave. Since, however, an open 
injection nozzl being considered, the pressure 
wave will be orfly partly reflected, the magnitude of 
the reflected wave being proportional to the reduc- 
tion of the velocity in the pipe due to the restriction. 
The course of the pressure wave thus set up, and 
propagated by reflection up and down the injection- 
line, may thus readily be calculated ; the pressures 
at the injection nozzle arrived at in this manner 
for the typical basic case considered by Davies and 
Giffen are plotted in Fig. 1, on this page,. on a 
base of time. 

The value of such a simple analysis of the problem 
is immediately evident. It will be observed first, 
from Fig. 1, that a definite interval of time elapses 
between the initiation of the pressure wave at the 
pump end, indicated by z, and the arrival of the 
pressure wave at the nozzle to cause the beginning 
of injection y. This interval of time, taken as 
unity for the purposes of the present pressure dia- 
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gram, actually represents the time taken by the | 
initial pressure wave to traverse the length of the | 
fuel line. This delay, usually termed the “ injection | 
lag,”’ or, more correctly, the “ pipe lag,”’ accounts | 
mainly for the difference between the actual and the | 
static timing of the injection in practice, when this | 
process is carried out on the spill of the injection | 
pump. It is thus of practical interest to observe 
that, for a given fuel and pipe material, the pipe | 
lag depends, in terms of time, only on the length of | 
the injection-line, being independent of such factors | 
as pump speed, or pump plunger velocity. In terms | 
of crank-angle, therefore, the pipe lag is directly | 
proportional to engine speed for any particular 
length of injection line. 

It will be observed further, from Fig. 1, that the 
nozzle pressure increases in successively diminishing 
steps, the duration of each step being equal to twice 
the pipe lag ; that is, it is equal to the time required 
for the pressure wave to traverse the pipe and be 
reflected back from the pump end. Moreover, even 
after the pump delivery has ceased, the pressure 
waves continue to be reflected up and down the pipe 
until the nozzle pressure is reduced, by the discharge 
through the nozzle, to the magnitude of the back- 
pressure. 

This same method of analysis was then applied 
to the examination of the effects of other factors, 
such as engine speed, injection-pipe length, and size 
of nozzle. In Fig. 2, page 101, are plotted diagrams 
to show the effect of doubling the engine speed on 
the calculated nozzle velocities of a particular 
injection system; the velocities at normal speed 
are shown by the dotted line and those at twice 
normal speed by the full line. The pump delivery | 
ends at the point a. Apart from the fact that, at | 
the higher speed, gerieral and ultimate injection 
velocities are somewhat higher, probably the most | 
interesting point to observe is the fact that, although | 
the pump deliverv angles are the same in both cases, 
the injection angle at the higher speed is nearly twice | 
as great as at the lower speed. 

It will be observed that the diagrams of Fig. 2 are | 
expressed in terms of nozzle velocity, instead of | 
pressure, as previously. Since, however, the nozzle 
pressure is merely proportional to the square of the 
nozzle velocity, the diagrams may be readily con- | 
verted to the desired ordinates. In the earlier work, 
which was concerned more with the rates of dis- 
charge, it was found more convenient to express the 
pressure phenomena at the nozzle in terms of nozzle 
velocity, but later, when pressures were being | 
indicated directly, it was found unnecessary to con- 
vert these to nozzle velocities, since the facility of 
thinking in terms of nozzle pressures was readily 
acquired ; in fact, with the spring-loaded closed-type 
nozzles, the pressure diagrams, when considered in 
conjunction with the nozzle opening and closing 
pressures, were eventually found to he more con- 
venient than the velocity diagrams. 

Analysis of a particular fuel system, when operat- 
ing with three different lengths of pipe, yielded the 
diagram Fig. 3, on page 101, which shows the 
effect of using pipe lengths of half and double that | 
of the basic case, a 23-in. pipe, originally analysed ; 
the results with the 23-in. pipe are shown by the 
dotted line, those with the 11 -5-in. pipe by the fullline, 
and those with the 46-in. pipe by the chain-dotted 
line. 
deduction concerning the pipe lag is substantiated, 


| 


| the injection period. 


be observed in the case of the longest pipe, as also in 
the case of the diagram of Fig. 2 showing the effect 
of doubling the engine speed, is due to the interaction 
of positive and negative waves which happens to 
occur under these particular conditions. 

Another interesting factor to examine analytically 
is that of nozzle size. In Fig. 4, on this page, are 
plotted the calculated injection pressures for two 
nozzles, the cross-sectional area of the smaller nozzle 
being three-quarters that of the larger; in this 
diagram and in Fig. 5, the full line represents the 
results obtained with the small nozzle and the 
dotted line, those with the large nozzle. In the case 


of the larger nozzle, the injection pressures build up | 


more slowly and attain a lower ultimate maximum 
value than with the smaller nozzle ; due, of course, 
to the greater discharge rate in the former case. In 
view of the practical significance of the effect of 
noz#le size, it is of interest to convert these pressure 


diagrams to discharge diagrams (Fig. 5) in which | 


rate of discharge, expressed as a proportion of pump 
delivery, has been plotted against a time base. It 
will be seen that the larger nozzle achieves more of 
the total injection during the period of pump 


'delivery and that the maximum discharge rate 


approaches more nearly to the pump delivery, while 
cut-off also is much sharper than in the case of the 
smaller nozzle. 

Enough has been said to indicate the nature and 
results of the methods of analytical examination 
used by Davies and Giffen in their preliminary 
investigations of the pressure phenomena in in- 
jection systems. The next step was to substantiate 
the theoretical work experimentally, and to this 
end an injection rig was set up in which the dis- 
charge rates of various injection systems could be 
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measured directly over any particular portion of 
The complete discharge-rate 
crank-angle diagrams thus obtained were readily 
convertible and expressible in terms of injection 
pressure or velocity to enable comparison to be 
made with the mathematically derived diagrams. 
Full details of the mechanical stroboscopic device 


used for this purpose, together with details of other | 


apparatus used in later phases of this work were 
given in an article on page 461 of the 156th volume 
of ENGINEERING (1943). 


In addition to investigating the effect of such} 


factors as pump speed, injection-pipe length, and 


nozzle size, to which reference has already been made, | 


the effects of other factors such as changes in the 


viscosity and bulk modulus of the oil, and the | 


effect of varying pump cut-off, were also examined. 
It is not proposed to go into these matters here in 


| livery, is also governed by the continuance of a 
similar wave system and is likewise amenable t: 
calculation. 

(3) Increase in engine speed (and hence of pump 
| speed) gives rise to (a) higher rate of build-up ot 
| injection pressure; (6) higher ultimate maximun 
| injection pressures; (c) a directly proportional! 
increase in injection lag in terms of crank angk 
(since injection lag is constant in terms of time) ; 
|(@) longer period of pressure release after pum) 
| cut-off ; and (e) lower rate of discharge per degree 
|crank-angle since the increases in nozzle velocity 
| are not proportional to the increase in engine speed. 
(4) Increase in length of injection’ pipe leads to 
| (a) directly proportional increase in injection lag ; 
(6) lower rate of injection-pressure build-up; (c) 
'lower general and ultimate maximum injection 
| pressures ; (d) less rapid pressure release after pump 
| cut-off ; and (e) longer period of injection. 
| (5) Increase in effective cross-sectional area of 
|nozzle results in (a) lower injection velocities and 
pressures ; (6) sharper pressure release after pump 
cut-off and hence shorter period of injection; and 
|(c) slightly higher discharge rates during main 
| injection period. 
| (6) Varying the point of pump cut-off does not 
materially affect the nature of the pressure release 
nor the discharge characteristics prior to cut-off. 
| Both these factors, in the open-nozzle system con- 
sidered, are independent of the action of the pump 
'and are functions rather of the conditions of the 
injection system as a whole. 

(7) The effect of changes in fuel viscosity is very 
small, although discernible under some conditions, 
but for all practical purposes may be considered as 
negligible. 


° 
© 


Rate of Discharge. 


o? 


12 
Time Intervals. 


(8) The effect of changes in bulk modulus and 
density of the fuel are small, but the effect of these 
factors on injection pressures and injection lag are 
of the order predicted theoretically, 

The extension of the mathematical treatment of a 
fuel-injection system to the case of the spring- 
loaded injection-valve involved consideration of a 
great number of additional factors of some com- 
plexity. The conditions at the nozzle end of such 
a system are not of the relatively simple and practic- 
ally constant nature obtaining in the case of the 
open nozzle. The movement of the spring-loaded 
needle-valve and the discharge through the re- 
sultant varying orifice are interdependent, con- 
ditions during the periods of opening and closing of 
the valve are different, and the relationship between 
| the needle-valve characteristics and the form of 
| the orifice will determine the nature of the valve 


It will be observed first, that the previous | any detail, since the experimental evidence is pre-| movement and hence of the discharge character- 
| sented and fully discussed in the papers listed in the | istics. For instance, if the lift of the needle-valve 


namely, that this delay is directly proportional to | footnotes on page 101, but it may be remarked that | is limited and the discharge is relatively small, the 


pipe length. 
the nature of the injection pressures, due to the wave 
process, is also clearly marked, Thus, although the | 
initial pressure wave is of the same magnitude in 
all cases, since this depends only on the conditions 
at the pump end, vet injection pressures subse- 
quently build up more rapidly with shorter pipes as | 
the number of pressure-wave reflections is corres- | 
pondingly greater (being, in fact, inversely propor- 
tional to the pipe length) and so over-ride to a 
greater extent the pressure depletion due to nozzle 
discharge. Similarly, at the end of the injection 
period with longer pipes, the pressure-wave process | 
persists for a greater length of time, so that the | 
injection period in such cases is longer and the | 
cut-off after pump delivery has ceased is less sharp— 
features of some practical importance. The peculiar 
form of the pressure diagram after pump cut-off, to 


from, were. satisfactorily corroborated by the sub- 
sequent experimental work. The main conclusions 


marised briefly below. 
(1) The analytical method developed by Sass 


racteristics of any open-nozzle injection system on 
the basis of the theoretically derived curves. 

(2) The building-up of injection pressure depends 
on the repeated wave motion initiated by the move- 
ment of the pump plunger, the propagation of which 
along the injection line is readily calculable ; while 
the pressure cut-off, after cessation of pump de- 


The effect of injection-pipe length on | the analytical work and the conclusions drawn there-| valve may, on opening, rise immediately to its 


| maximum lift, where it will remain throughout the 
| injection period, thus giving a virtually constant 


|}to be drawn from the investigation with open| nozzle cross-sectional area during injeetion and a 
| nozzles, that may be considered to be of importance | spray characteristic determined largely by the pump 
|in compression-ignition engine practice, are sum-| action; or alternatively, the combination of con- 


| ditions may be such as to cause varying valve-lift 
| during injection, resulting in a fluctuating rate of 


|and applied by Davies and Giffen to specified fuel-| discharge but a comparatively fine atomisation at 
| injection systems has been shown to be sufficiently | relatively low injection pressures. Still 
|aceurate to justify prediction of the discharge cha- | factors to be taken into account in any analytical 


further 


| treatment are the natural period of oscillation of the 
spring and valve, together with the inertia of the 
| moving parts, as well as the effect of the residual 
| pressure of the oil trapped in the closed system 
between successive injections. The comparatively 
| jarge volumes formed at the pump and the injector 
will also modify considerably the nature of the 
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pressure waves set up in the system and so will 
affect the injection characteristics. 

In spite of this considerable increase in the number 
of the variables involved, however, Giffen and Rowe 
managed to develop a mathematical treatment of a 
typical spring-loaded closed-injection system, taking 
into account all the above-mentioned factors, and 
the validity of the method of analysis was estab- 
lished empirically. The method involves splitting 
up the pump delivery period into a number of small 
elements of time, during each of which, successively, 
the pressure conditions are analysed. The process 
is exceedingly laborious for practical application, 
however, especially since the accuracy of the results 
depends upon the number of time intervals taken, so 
that its use is of importance more from the point of 
view of obtaining an understanding of the relative 
importance of the variables involved, while, in 
practice, resort is made rather to direct experiment. 


(4) Injection lag may consist of three periods: 
(a) the time taken for the passage of a disturbance 
along the pipe (“ pipe delay ” or “ pipe lag”); (6) 
the time taken for the building up of the pressure at 
the nozzle ; and (c) the time taken for the valve itself 
to open. The higher the residual pressure, the 
shorter are the periods (6) and (c), which together 
constitute the “ nozzle lag.” 

(5) Leakage from the system causes a fall of 
residual pressure between injections, thus affecting 
nozzle lag. 

(6) Increase in pump speed leads to increase in 
injection period (angle); increase in maximum 
injection pressures ; increase in total injection lag 
(angle) ; increase in valve-lift (if not already maxi- 
mum); and sharper cut-off of injection. 

(7) Rough running caused by alternating injection 
characteristics is common, and it should be ensured 
that the characteristics of the injection system are 





A complete exposition of the method of mathe- 
matical analysis, together with an example of an 
actual typical case, was given by Giffen and Reiss | 
in a paper read before the Institution of Mechanical 
Engineers.* 

For experimental investigation of the more com- | 
plicated spring-loaded nozzles, it was desirable from 
every standpoint to approach the subject from the 
point of view of pressure rather than of nozzle dis- 
charge, ar d this was made possible by employing the 
cathode-ray oscillograph for pressure indicating. 
Pressures could thus be recorded at any point in 
the system and the progress of the wave phenomena 
along the pipe observed. In particular, the pres- 
sures recorded at the nozzle threw light on the causes 
fundamental to discharge characteristics, as dis- 
tinguished from merely observing the quantitative 
effects due to these pressure phenomena; the 
pressure diagrams rendered qualitative information | 
concerning the spray characteristics to be expected ; 
and, finally, periodic variations from cycle to cycle, 
prevalent under certain conditions, could be 
observed, which, with the mechanical stroboscope 
used in the earlier work, would have remained 
unrevealed. At the same time, the apparatus could 
be arranged to give extremely useful records of the 
needle-valve motion during injection. 

After having established the validity of the dis- 
charge curves obtained by conversion from the | 
pressure diagrams, by comparison with the results 
obtained with the stroboscope, the cathode-ray oscil- 
lograph pressure indicator was applied to the systema- 
tic investigation of all the variable factors in the 
closed-nozzle injection system—such factors as pump 
speed, pump-rack setting, nozzle-opening pressure, 
cam-form, etc.—as well as to the investigation of 
conditions leading to speciai phenomena such as 
valve “ bounce,” fluctuating nozzle-valve lift, etc. 
The experimental evidence accumulated on this 
aspect of the work is available in the 1936 paper of 
Davies and Rowe before the Institution of Auto- 
mobile Engineers and that of Davies and Giffen, 
contributed in 1940 to the Society of Automotive 
Engineers. For the present purpose, therefore, it is 
sufficient to re-state the conclusions reached, since 
these are of direct practical importance. They apply, 
it may be emphasised, to the common type of system 
comprising jerk-pump, delivery-valve, pipe and 
spring-loaded nozzle-valve, such as is normally 
encountered in the ordinary automotive compres- 
sion-ignition engine, and are as follows: 

(1) The magnitude of the residual pressure, pre- 
vailing in the pipe between injections, relative to the 
nozzle-valve opening pressure, can affect the ensuing 
injection to a marked degree: 

(2) Opening and closing pressures are generally 
in proportion to the effective area of the open nozzle- 
valve, and to the area exposed to the oil pressure when 
the valve is closed. 

(3) The action of the volumes of oil, both at the 
pump and at the nozzle, in addition to that in the 
pipe, is to modify considerably the pressure diagram 
calculated on the basis of simple pressure reflections 
in the piping. The volume at the pump slows up 
the pump delivery characteristics, while the volume 
at the nozzle slows up the rise or fall of pressure at 
the nozzle and thus modifies the injection charac- 
teristics. 





* “ Pressure Calculations for Oil-Engine Fuel-Injection 
Systems.”’ 





Proc. I. Mech.E., vol. 141, page 519 (1939). 





the implications of any changes in design effected 
during the course of development of the engine 
so far as the injection system is concerned. Such 
co-operation between engine designer and equip- 
ment specialist would be a great improvement over 
the blind trial-and-error methods so frequently 
encountered at present. 
characteristics are such as to give rise,.in com- 
bination, to uncontrolled combustion, no conceiv- 
able improvement in fuel quality may be expected 
to effect smooth combustion ; whereas, with suffi- 
cient understanding and care on the part of “both 
engine designer and injection specialist, it is possible 
to achieve satisfactory running conditions on fuels 
ranging over wide limits in respect of physical and 
chemical properties, crude source and refining 
methods. In multi-cylinder engines also, 
effects of inequality of distribution attributable to 
deficiencies in the injection equipment will lead to 
a reduction in the permissible maximum output— 


range. Eight-stroking when idling should similarly 
be avoided. 

(8) Increased nozzle opening pressures lead to 
increased nozzle lag; higher pressures throughout 
injection ; smaller needle lifts; greater liability to 
needle chatter and cyclic variations at low speeds ; 
smoother pressure curves at higher speeds; and 
earlier end of injection. 

(9) Limiting the lift of the nozzle-valve to a value 
just above that causing “ throttling ” leads to higher 
pressures during the main part of the injection and 
may give better atomisation and penetration. 

(10) “‘ Nozzle-valve bounce,” due to elastic re- 
bound of the needle from its seat, has not been 
observed ; reopening of the nozzle-valve during an 
injection has been observed to occur only in associa- 
tion with appropriate pressure waves. 

(11) Weight and friction of the nozzle-valve 
parts have normally no influence on injection. 

(12) Increased pipe diameter causes flatter 
pressure waves ; at low speed, these lead to greater 
nozzle lag. At higher speeds, this increased nozzle 
lag is offset by higher residual pressures in large 
pipes. Too small a diameter, by increasing, hy- 
draulic frictional losses, causes excessive loss of 
pressure at the nozzle. 

(13) Large nozzle diameters give low residual 
pressures and thus greater nozzle lag; too small 
a nozzle prolongs injection considerably, especially 
with high speeds and high nozzle opening pressures. 

(14) Very long pipes cause lower values of pressure 
after nozzle opening, owing to the later arrival of 
the reflected pressure waves. Differences in injec- 
tion timing, due to operation over a range of speeds, 
are increased with long pipes. In general, pipes 
should be as short as possible. 

(15) The use of a pressure-release valve leads to 
steadier injection, reduced pressure fluctuations, 
and sharper cut-off at the end of injection. It may 
also lead to an increased injection lag. 

On the basis of such conclusions as the above, 
Davies and Giffen submitted that the fuel-injection 
specialist should be in a position to assume much 
closer collaboration with the engine designer than 
has hitherto been the case. The engine designer, 
on his part, should know what characteristics he 
requires from his injection equipment and should be 
in a position to demand such characteristics from 
the injection-equipment supplier and to understand 


If the engine and injection 


the 


such as to avoid instability over the normal working 


as limited by the state of the exhaust—although 
the specific fuel consumption will not be materially 
affected. (It is of interest, in passing, to observe 
that the result of mal-distribution in the spark- 
ignition engine is an increased specific fuel con- 
sumption but with practically no decrease in the 
maximum output.) Even though distribution is 
quantitatively correct in the compression-ignition 
engine, which is often the case, since pump setting 
is usually carried out by equalising the discharges 
from the individual injectors, inequalities may still 
exist between cylinders as regards injection cha- 
racteristics, thus leading again to reduction in 
engine output ; for, although all the cylinders may, 
notwithstanding, be developing the same m.e.p., 
this may be limited by the state of the exhaust of 
perhaps only one cylinder which is suffering from a 
slightly defective injection characteristic—as, for 
example, due to a minute proportion of the injection 
being accomplished slightly late. 

Without going farther into all the ramifications 
of the subject, it becomes obvious that the adoption 
of a scientific approach to the problem of fuel injec- 
tion, and an understanding of the fundamental 
principles underlying the various injection phe- 
nomena, become increasingly necessary to the future 
development and to the widening of the fields of 
application of the compression-ignition engine. 
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Modern Foundry Practice. Edited by E. D. Howarp. 
London: Odhams Press, Limited. [Price 8s. 6d.] 

Founpry work, which for so long seemed to be 
almost stationary in its technique by comparison 
with the advances that were being made in other 
branches of engineering construction, has made 
such advances in the past decade that even those 
engaged in it have difficulty in keeping abreast of 
current developments. The position of newcomers 
to the industry is the hardier, therefore, as, in 
present circumstances, they may find themselves 
introduced at the outset to relatively advanced 
forms of foundry practice, without the advantage 
of initial instruction in the fundamentals of the 
subject. This is particularly true of large numbers 
of trainees and other novices under war conditions, 
when the demands of mass production require 
that they shall make themselves acquainted as 
speedily as possible with a relatively limited range 
of operations, skill in which may not provide a 
sufficient basic training to qualify them as com- 
petent to undertake even elementary foundry 
operations in another works, differently arranged 
and equipped. To supply the more general back- 
ground that they-lack is the primary purpose of 
this book, which is a symposium of separate con- 
tributions by experts in various foundry fields. 

The scope of the book is outlined by Mr. V. C. 
Faulkner in an introduction which summarises 
excellently the nature and the main sub-divisions 
of the work carried on in ferrous and non-ferrous 
foundries. The thirteen chapters which follow are 
the work of nine other authors, and deal with ferrous 
metals, non-ferrous alloys and aluminium alloys ; 
sands, moulds and cores; pattern equipment, 
moulding machines, and melting furnaces ; foundry 
mechanisation in general ; heat-treatment ; fettling 
practice ; and, finally, inspection of castings. The 
style throughout is clear and direct, and the tech- 
nicalities are not too profound to be readily grasped 
by any reader of average intelligence, especially 
if aided by first-hand experience of some branch of 
foundry work. The quality of the paper is most 
charitably described as “‘ war-time’; but, pre- 
sumably in recognition of its unsuitability for half- 
tone reproduction, the majority of the numerous 
illustrations consists of line drawings, the standard 
of which, in selection and execution, is unusually 
high. Some half-tone illustrations are also pro- 
vided, on plates, but these lose some utility by the 
lack of direct references on the plates to the corre- 
sponding pages of the text ; some are considerably 
removed from the matter to which they refer. The 
index is fairly adequate, but might have been 
elaborated with advantage. The book may be 








commended as giving good value for its modest cost. 
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THE BLACK COUNTRY IRON 
TRADE.* 


By W. K. V. Gate. 
(Concluded from page 84.) 


Tue decade between 1855 and 1865 was the heyday | furnace, or “ bridge.” 
Broadly speaking, the essential processes | charging of the furnace as required. 


of the trade. 


ENGINEERING. 


as he wished, without reference to the ironmaster. The 
| workpeople at the blast furnaces were usually divided 
into two main classes, each being employed by a single 
individual engaged by the owner, The “ bridge- 
stocker” was responsible for the handling of all raw 
materials, and for hoisting them to the top of the 
He would also see to the 
The preparaticn 


in use differed very little from those obtaining in the | of the pig-beds and the handling of the pig-iron were 


early part of the century. Experiments had been made 
with mechanical puddling at the Regent Ironworks, 
Bilston, of Ambrose Beard and Son, and at the Round 
Oak Works of the Earl of Dudley, but at neither works 
had there been much result from the trials, and the 

ss was not generally adopted. Apart from the 
act that many of the works had greatly increased in 
size, and that the machinery and furnaces were on a 
larger scale, the most interesting single development 
was the introduction of Nasmyth’s steam hammer at 
the Netherton Ironworks of N. Hingley and Son in 
1850; but, during the period under review, the helve 
was still the principal form of hammer. In some 
quarters, there was a prejudice against the steam 
hammer, for it was held that the best iron could only 
be made with the helve. The foundation for this con- 
tention lay in the fact that the blows of the helve could 


not be controlled as regards speed and weight, while | 


Consequently, i 


” 


those of the steam hammer could. 
the iron was hot short, the shingler could “ nurse 
it with the steam hammer, and produce a bloom of 
inferior iron. With the helve, this was not possible. 
However, the steam hammer superseded the helve, not 


one of which is now to be found in the Black Country, | 
though a few continued in use until comparatively | 


recent years. 

The products of the industry were pig-iron of several 
grades, suitable for foundry or forge purposes ; castings 
of all kinds, particularly for the engineering trades ; 
and puddied iron in its various finished forms, including 
plates, sheets, bars, rods, slit or nail iron, strip and 
hoop, and fancy iron. Various grades of finished iron 
were on the market, the commonest being ordinary 
merchant iron. This was produced by puddling, ham- 
mering, rolling into bars, cutting up the bars into short 
lengths, piling them much as faggots are piled, reheating, 
welding into a bloom under the hammer, and re-rolling. 
The other grades progressively increased in quality. 
The second or “ best” iron was given two pilings, 
re-heatings and rollings. A third piling was used to 
produce “best best” iron, and the highest grade, 
“ best best best” or ‘‘ treble best,” received a fourth 
piling and re-rolling. 
? in. thick, and up to about 3 ft. wide by 6 ft. or 7 ft. 
long. Bar and rod iron, of various sizes, was sold in 
lengths up to about 18 fi. In the rod-iron category 
was included horse-shoe iron, which was rolled in a 
number of sizes. Slit-iron was still largely made, 
particularly for the nail trade, and about ten different 
varieties were on the market. 


Strip and hoop do not call for comment, but sheets, | 


as offered for sale at that time, are worthy of notice. 
Sheets, after they have been reduced in gauge to a 


certain extent, are doubled back on themselves by the | 


roller, and then rolled in pack form. This doubling 
may be repe 
thickness of the finished sheet. Three types of sheets 
were in general production at the time of which we are 
speaking: “singles,” “doubles,” and “triples” or 
“lattins.” Singles, produced by direct rolling, varied 
between about } in. and 20 w.g. 

between the limits of 21 w.g. and 24 w.g. 
below 24 w.g. in thickness was known as a triple. 


Any sheet 
The 


alternative name of “ lattin” for a triple sheet was | 


widely used. Its origin and meaning are not clear ; 
it has been suggested that the term is a corruption of 
the colloquialism “late ‘un” bestowed upon a job 
which would take longer to do than the rolling of 
common sheets. Information on this point would be 
of interest. There is, of course, in the brass trade a 
word similar in sound, though in this case its meaning 
and origin are known. 

The iron trade developed along similar lines to those 


of its neighbour, the mining industry ; that is to say, | 


the system of sub-contracting was almost universal. 
In the ironworks and forges, the buildings and machin- 
ery were supplied by the ironmaster, and the principal 
operations were carried out by workmen who were 
under contract to the master, and who themselves 
hired and paid all the extra hands they needed. The 
puddiers usually employed one or two men to help 
them at the furnace, and a boy to do the odd jobs, 
which included wheeling the iron on a trolley to the 
shingler. Similarly, the rolling mills were in the charge 
of a master roller, or “roller” as he was generally 
called, and he received payment based on tonnage of 
output. Out of this he had to find the wages of his 
underhands, who were engaged and discharged by him 





* Paper read at a meeting of the Newcomen Society, 
held in Birmingham on Thursday, December 16, 1943. 
Abridged. 


Plates were rolled from } in. to} 
| Tipton, who had previously acquired a reputation for 


ated more than once, according to the | 


Doubles varied | 


| delegated to the “stock-taker” and his assistants. 
| The leading hands were often owners of provision and 
| similar shops, and payment to their men was made 
| partly in cash, and partly (very often, largely) in the 
| form of chits, which could be exchanged for goods at 
their shops. This system was open to great abuse. 

A typical works of the period was the Earl of Dudley’s 
Round Oak Ironworks at Brierley Hill, which was 


established in 1855 to take the iron from his lordship’s | 
It was regarded | 
| as the model establishment of the Black Country, and | 


| Level Furnaces, which were adjacent. 


|had 28 puddling furnaces, two hammers, two forge 
trains, and five rolling mills. The works covered 
15 acres, had steam engines totalling 300 h.p., and 
employed 600 hands. 


the furnaces, driving the rolling mil's and hammers, 
| and hoisting the materials up an inclined plane to the 
|furnace top; though sometimes 
hoist or “‘tommy-hop” was used here, employing a 
natural stream if one were available. Everything else, 
including the handling of the iron in the pig-beds, and 
the manipulation of the hot iron in the rolling mill, 
was done by hand. It is hard to say what was the 
size of the average works, but perhaps the Round Oak 
Ironworks, referred to above, could reasonably be 
taken as of average size. It is certain that there 
existed, side by side, large vertically-integrated con- 
cerns like that of David Rose, of Moxley, Bilston, who 
had blast furnaces, 40 puddling and ball furnaces, five 
sheet mills, a plate mill, a bar mill, and a hoop mill, 
and who mined on the estate his own coal, ore, lime- 
stone, and fireclay; and small undertakings like that 
of Job Richards, of Raybone Bridge Works, Smethwick, 
who had eight puddling and mill furnaces and a small 
rolling mill. 

Between 1840 and 1850, the new trade in galvanised- 
iron sheets began to find its way into the Black Country, 
and, as there was already an extensive black-sheet 
trade in existence, the district was ready for it. Several 
firms took up the manufacture of this new product, 
notably Walker Brothers, of Gospel Oak Ironworks, 


black sheets, in addition to cast-iron cannon. Besides 
making iron, the Black Country used it on a very 
considerable scale, and no notes on the iron trade 
would be complete without some reference to the 
| important allied industries, every one of which contains 
| enough material for a separate history. 

Though no part of the United Kingdom is farther 
| from the sea than the Black Country, it had (and still 
| has) a great trade in ship's fittings, such as chains, 
| cables, and anchors. Noah Hingley was in business as 
a small chain- and nail-master at Cradley in 1820, and 
he introduced the chain-cable trade to the Black 
Country in that year, following his successful establish- 
ment of the Netherton Ironworks at Dudley in 1838. 
His next undertaking was the introduction of the 
anchor trade in 1848. At first the anchors were made 
largely by hand, with perhaps some assistance from 
| the tilt- or helve-hammer, for the first Nasmyth steam 
hammer was installed for Hingley in 1850. Other 
firms took up the manufacture of chains and anchors, 
among them being Henry Persehouse Parkes and 
Company, of Tipton Green, who also made flat chains 
for colliery winding engines ; and Samuel Taylor and 
Sons, of Brierley Hill. The trade has always re- 
mained in the hands of relatively few firms. The new 
trade eventually brought a demand for testing equip- 
ment which would be available to all who wished 
| to use it, and the first public testing machine in the 
British Isles was erected at Bloomfield, Tipton, by a 
company consisting of the principal chain and anchor 
manufacturers, in 1864, at a cost of 4,000/. Prior to 
this, what testing machines there were had been in 
private hands. 

The Horseley Company, founded to manufacture 
iron, eventually took up the fabrication of structural 
ironwork. Another firm which undertook this work 
was the Patent Shaft and Axletree Company, Limited, 
of Wednesbury, which became one of the largest in 
the Black Country, being completely independent as 
regards supplies of fuel and raw materials, for they had 
their own collieries, ironstone mines, blast furnaces, 
and ironworks. The original works were set on a firm 
foundation by Thomas Walker, who, in 1835, took 
over a very small property belonging to Hardy and 
Hodgetts. The Rev. James Hardy was the inventor 
of the “patent shaft” or axle, and operated the 
works in a very indifferent way for a few years before 
Walker became connected with it, first as a clerk, 
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from mechanised the industry really was at the time. | 
The engines were used for the really heavy jobs, blowing | 


a water-balance | 


_Fep. 11, 1944. 


then as manager, and finally as proprietor. For many 
years the undertaking was devoted largely to the supply 
of railway and cart axles. It was employing 800 men 
by 1854, and, two years previously, had absorbed the 
adjoining Victoria Ironworks of Fletcher, Rose and 
Company. In 1867, the company purchased the larve 
works of Lloyds, Fosters and Company also of Wednes- 
bury (founded in 1818 by the great Quaker family of 
Lloyd) and the two works still continue to operate 
The Black Country had long been famous for both 
| gun-barrel iron and for the gun barrels themselves, 
and when coal-gas lighting began to create a demand 
for tubes, the first gas pipes were made by joining old 
gun barrels. It was a Wednesbury man, Cornelius 
| Whitehouse, who experimented with the problem of 
making wrought-iron tubes, and finally thought of 
drawing a strip of iron at welding heat through a special 
pair of tongs. The tongs were shaped so as to cause 
the strip to roll round into the shape of a tube, and the 
size of the aperture was such that the two edges were 
forced into close contact. This, as the iron was at 
welding heat, was sufficient to weld the strip into a tube. 
Whitehouse made an arrangement with another local 
man, James Russell, for making the new tube, and out 
of that arrangement grew the great firm of James 
Russell and Sons. The invention of the socket for 
joining tubes, by James Russell himself, soon followed, 
and by 1858 the firm was producing nearly 800 miles 
of tubing in a year. John Russell, a brother of James, 
established works at Walsall, and, by the middle of the 
Nineteenth Century, Wednesbury and Walsall had 
between them the largest tube works in the country, if 
not in the world. The Black Country had, and stil! 
| retains, its share of the edge-tool trade, and some of 
the firms in existence to-day are among the oldest in 
the district. These include William Hunt and Sons, 
Limited, at Brades Village, Oldbury, who at one time 
| had their own blast furnaces, collieries, finished iron- 
works, and crucible steelworks; and Edward Elwell 
and Company, of Wednesbury Forge. The latter firm 
transferred its activities to Wednesbury Forge in about 
1817. Many hundreds of different tools were made, 
including mattocks, plantation hoes, pickaxes, axes, 
adzes, spades, shovels, and forks. They were mostly 
made, at one time, by welding pieces of cast steel to 
wrought iron, which formed the main body of the tool, 
steel being applied only at the cutting edge. This 
process was known as “ plating.” 
With a cheap and abundant local supply of pig-iron 
and coal, a great number of foundries came into being 
Many were jobbing foundries making iron castings of 
any size and kind within their capacity, but sometimes 
a foundry would develop a particular product in which 
it would specialise. Prominent in this group is the 
firm of Archibald Kenrick and Sons, Limited, of West 
Bromwich (established in 1791), who developed an 
enormous trade in builder’s and domestic ironmongery 
and hollowware. They introduced the annealing oven 
in about 1805. Others, such as the firm of Claridge 
and North at Millfields, Wolverhampton, specialised 
in heavier goods, in their case, rolling-mill plant, steam 
|engines, and hammers. John Hopkins and Sons, of 
Tipton, besides owning blast furnaces, had a large 
foundry devoted solely to the manufacture of blast- 
furnace tuyeres, of which they were, about 1860, the 
largest manufacturers in the kindgom. 
The year, 1856 is generally accepted as marking the 
beginning of the steel age, since it saw the introduction 
by Bessemer of the acid converter process of making 
steel. A few firms, notably the Brades Company, 
| had been making steel before this, but the new process 
| quickly found a home in the Black Country, one of the 
| first firms to adopt it being Lloyds, Fosters and Com- 
| pany, of the Old Park Works, Wednesbury. However, 
| the introduction of the new process, which was followed 
| by the “ basic” process of Gilchrist and Thomas, and 
| the “‘ open hearth ”’ process of Siemens, proceeded at a 
| much greater rate elsewhere ; indeed, only one works 
| was specially erected for steel making on a large scale, 
and that was built by the Staffordshire Steel and Ingot 
| Iron Company (a branch of Alfred Hickman’s Spring 
| Vale Works), at Bilston, in 1883. The process adopted 
was that of Thomas, and the works are still in operation. 

The 1860's saw the culmination of the boom in the 

| iron trade, and were followed by years of depression. 
There were occasional periods of recovery, but the 
district had lost its pre-eminence and the next 30 
| to 40 years were a period of gradual decline. Most 
| ironmasters, if they carried on at all, did so with the 
plant they had, and the notices of sales by auction, in 
| the last quarter of the Nineteenth Century, afford an 
interesting insight into the type of equipment in use. 
The Oak Farm Ironworks of Glynne and Company, at 
Kingswinford, were sold by auction in March, 1870. In 
the same year, the blast furnaces of Edward Cresswell 
and Sons, at Tipton, were sold. Between 1870 and 
1900, a great number of ironmasters closed their works, 
and between then and now the ranks have thinned 
even more. But Staffordshire iron—both pig and 
wrought—is still made, and retains its old reputation 
for quality. 
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NOTES FROM NORTH AMERICA, 


EarLy in December, munitions were being produced 
by American factories at six and a half times the pre- 
Pearl Harbour rate, according to the United States 
National Association of Manufacturers. In the two 
vears since the United States entered the war, American 
industry has performed a Herculean task of producing 
the weapons, vehicles and instruments required for an 
expanding global conflict ; but it is claimed that the 
United States is now building more aircraft than the 
rest of the world, that shipping tonnage launched since 
Pearl Harbour by American amounts to 
27,000,000 tons—equal to all the shipping of the 
United Nations before the war—and that, despite sink- 
ings, the United States Navy has over thirteen times as 
many vessels in service as it had in 1941. An aircraft 
production rate equal to 100,000 a year was reached in 
October, with a probable total output for 1943 of 
85,000 machines, against 49,000 in 1942. The 1943 
total of merchant shipbuilding was 19,000,000 dead- 
weight tons, or five times that of 1939. There has been 
an increase in naval construction of 1,200 per cent. in 
two years, to more than 26,000 vessels of all sizes by 
the middle of 1943 and a goal of 41,179 by mid-1944. 
Machine tools uced in 1943 were valued at 
1,130 million dollars, which beats the previous record. 
The production of steel was nearly 90,000,000 tons in 
1943, as against 53,000,000 tons in 1939 ; of aluminium, 
an estimated 1,841,000,000 Ib. as against 327,000,000 lb. 
in 1942; of magnesium, an estimated 336,000,000 lb., 
as against 6,700,000 Ib. in 1939, with a goal -of 
500,000,000 Ib. a year by the end of 1944; and a copper 
output of 3,078,000 short tons, which almost doubled 
the 1939 figure. Synthetic rubber production increased 
from about 22,500 tons in 1942 to about 275,000 tons 
in 1943, with a goal of 850,000 tons for 1944. 

Another stage has been reached in Mexico's six-year 
irrigation programme with the opening of the El Azucar 
Dam on the San Juan river, 75 miles west of Reynosa. 
The dam will supply water to three irrigation systems 
in north-eastern Mexico, near the border with Texas, 
and is expected to bring more than 150,000 acres of 
arid land into cultivation. The complete scheme of 
which it forms part was begun in 1941, the intention 
being to irrigate an area of approximately 1,750,000 
acres by 1946, and ten per cent. of the Mexican budget 
has been allocated, during the past few years, to thi 
purpose. Mexico is making industrial progress, but 
the foundation of the nation’s economy is still pre- 
dominently agricultural, three-quarters of the employed 
population deriving their living from the land. Only 
about 8 per cent. of the country is arable, and only 
about half of the arable land is regularly cultivated. 
In 1926, the Mexican Government created the Com- 
mission on Irrigation, which between that year and 1941 
developed irrigation on about 750,000 acres of land ; 
now, about 10 per cent. of the land under cultivation is 
irrigated. The Commissioner of Irrigation, Sefior 
Adolfo Orive Alba, has declared that the irrigation of 
the 2,500,000 acres which the programme is designed 
to cover will bencfit more than 1,000,000 people. “ As 
a result of the stimu'ation provided by these improve- 
ments,” he added, “ national agricultural production, 
now valued at approximately 700 million pesos, will 
increase by more than 50 per cent. It can be doubled 
in these irrigated lands if intensive agricultural methods 
are employed.” 

Nearly 100 engineers and technicians from Central 
and South America are now studying in the United 
States, and it is planned to increase this total to 200, 
under the programme initiated two years ago by the 
Office of Co-ordinator of Inter-American Affairs. While 
working in shops and offices of private firms co-operat- 
ing in the programme, the young men receive a living 
allowance from their employers. The objects of the 
Inter-American Trade Scholarship scheme are to assist 
in bringing directly to industrial, agricultural and com- 
mercial interests in the United States the culture, back- 
ground, opportunities and problems of the 20 other 
American republics, and to help promising young men 
from these other countries to gain an intimate know- 
ledge of North American ideals, standards and tech- 
niques, thus carrying out in a practical way the recom- 
mendations of the Rio de Janeiro Conference of Ameri- 
can Foreign Ministers for the development of the 
hemisphere’s resources. The young men brought to the 
United States are chosen by committees set up in each 
of the other American republics. The trainees are 
under the supervision of the Inter-American Training 
Administration. 

As a result of increasing numbers of contract ter- 
minations and cancellations, and reductions of orders 
in war industrial plants, large quantities of “‘ surplus ” 
steel are becoming available in the United States. The 
term “ surplus ” is used to include both “ excess ” and 
“idle” steel, “excess” referring to any supply in 
excess of 60 days’ requirements, while “ idle ” steel is 
steel not’ required either for immediate or anticipated 
needs. American construction contractors are entitled 
to apply for a portion of the surplus, and the amount 








they acquire in this way is additional to that which 
is available to them from “ new” stock: They neéd 
not have Controlled Materials Orders covering their 
requests. Contractors may sell as well as buy surplus 
steel. The amount of surplus steel re late in 
October to the War Production Board as surplus and 
available for redistribution amounted to 389,000 tons ; 
but, since reports are made on a voluntary basis, this 
figure is far below the actual total. Most plentiful 
among the stocks reported, in order of decreasing 
importance, are sheet and strip, carbon-steel wire, 
structural sections, and carbon-steel bars. 

The United States Petroleum Administration for War 
declared, in December, that the mass production of 
aviation gasoline in America constituted the greatest 
home-front victory of the war. Hitherto, military 
restrictions have prevented any exact statements on 
the quality and quantity of production, but in Decem- 
ber these restrictions were partly relaxed. Major plans 
already completed include the creation of a 900,000,000- 
dollar new ind ; “already 32 plants have been 
built, 40 more are ost complete, and 22 others are to 
be completed in the second half of 1944. When all 
94 projects are in full operation, they will produce about 
1,350 million dollars worth of fuel annually, and the 
capital investment will approximate to the same figure. 
Oil companies own 80 per cent. of the projected capacity, 
although | part of their holdings are mortgaged to the 
United States Reconstruction Finance Corporation; the 
American Federal Government own the other 20 per 
cent. Of 367 operating gasoline refineries in the United 
States, 126 now are contributing directly, and all the 
others indirectly, to the production of aviation spirit. 
The output at the beginning of 1942 was at the rate of 
45,000 barrels dail¥. The Petroleum Administration 
would release no production figures in December, but 
they did describe as a “ substantial understatement ” 
the estimate that “the present output is four times 
that figure—and the daily volume of early December 
will be doubled when the peak is reached.” 

While consumption requirements for coal in the 
United States increased in 1943 at least 20,000,000 tons 
over those of the previous year, the American coal 
industry, because of work stoppages which reduced the 
potential production by more than 40,000,000 tons, has 

uced only about as much coal as was mined in 1942. 

United States, late in 1943, would have been in the 
middle of a serious coal shortage except for the foresight 
of those consumers who built up large stocks during the 
relatively easy days of 1941 and 1942, when production 
was exceeding consumption. These stocks, combined 
with distribution controls, have enabled the American 
coal industry to carry on through this period with much 
less disturbance to war production and civilian life than 
would have occurred otherwise. Coal requirements are 
still increasing with rising war production, but a position 
of equilibrium during the course of 1944 is expected. 
Various factors, principally the shortages of man-power 
and equipment, put a definite ceiling on the production 
that may be expected, and further losses of man-power, 
unreplaced depreciated machinery, and the increasing 
average age of miners may cause production to decline 
as 1944 advances. On the basis of the best available 
information, bituminous coal requirements (including 
exports) in the United States will approximate to 
335,000,000 tons between October 1, 1943, and April 1, 
1944; for the similar six-months’ period of 1942-43, 
the figure was about 310,000,000 tons. For the coming 
year as a whole, estimates indicate that, while American 
coal requirements will be higher than in 1943, they will 
not average so much higher as present trends would 
suggest. Estimates for 1944 place the requirements of 
bituminous coal at more than 620,000,000 tons, and of 
anthracite at about 66,000,000 tons. Operators state 
that they are short of about 56,000 men in the coal- 
fields now, and that the drain to the Services and to 
other industries is continuing, although at diminishing 
rates. Mining machinery is depreciating at an acceler- 
ating rate as the longer hours of operation and double 
shifts put added strain and wear upon many already 
over-age parts. An increased output of this equip- 
ment, which requires large quantities of critically-short 
materials, has been scheduled for 1944; but, even so, 
it cannot fill all needs, and it is probable that many 
equipment require nents will not be met. 

The Ontario Hydro-Electric Power Commission 
announced early in December that the new 1,500,000- 
dollar transmission power line between Port Arthur 
and the Steep Rock Iron Mine in north-western Ontario 
has been placed in service. The 120-mile line will 
provide power to operate the pumps that will drain an 
estimated 100,000 million gallons of water at a rate of 
300,000 gallons a minute from Steep Rock Lake, pre- 
paratory to starting operations on the rich hematite 
iron deposits. It will also supply power to the Ontario- 
Minnesota Pulp and Paper Company, to replace power 
formerly generated the company’s own plant, 
which had to be closed before the lake could be drained. 
The line, constructed in less than six months, is of twin 
wooden-pole construction, Western cedar replacing the 
usual steel poles because of the scarcity of steel. 





AIR-BLAST CIRCUIT BREAKERS, 


Low-voLTaGE air-break switches have been a com- 
monplace of electrical practice since the earliest days, 
but it was felt that a considerable advance had been 
made, as it certainly had, when oil-break switches were 
introduced. These have developed to a stage at which 
they are capable of dealing with the most exacting 
duties at the highest voltages of practice. Despite their 
success, there has been, in recent years, a tendency to 
revert to air-break systems for high voltages. This has 
been particularly marked on the Continent, and is pos- 
sibly to be explained by oil circuit breaker failures and 
serious fires of a type from which British practice has 
been singularly free. In spite of the success of the oil 
breaker in this country, there has been evidence of a 
realisation of the potential fire danger from large 
quantities of oil, and this has shown itself in the general 
introduction of oil breakers of small oil-content. A 
Ingical development of this tendency is the complete 
‘limination of oil. 

Not all power-station engineers will admit that a 
general case has been made out yet for the air-blast 
circuit breaker, which is the form that the earlier air- 
break switch has taken as it has been developed to deal 
with high voltages. In breaking a power circuit, con- 
siderable energy has to be absorbed and this, it has been 
claimed, may be accomplished more conveniently and 
compactly by vaporising a relatively small quantity 
of oil than by heating up large volumes of air. Further, 
the high-voltage parts of an oil circuit breaker may 
be entirely enclosed in a metal container at earth 
potential, an arrangement which is less easily applicable 
to air-blast breakers. In spite of these considerations, 
the air-blast breaker has definitely established its 
position on the Continent, and much work is being done 
towards its development in the United States. There 
seems little doubt that it is destined to take an impor- 
tant place in British practice, and The English Electric 
Company, Limited, Stafford, are to be congratulated 
on their enterprise and foresight in developing a line 
of air-blast breakers for voltages ranging from 3-3 kV 
to 132 kV, and having breaking capacities up to 
1,500 MVA. 

The English Electric air-blast breaker is of the axial- 
blast type, in which the air flows in the same direction 
as the arc; this form has been generally adopted on 
the Continent. American practice, on the other hand, 
has tended to favour the cross-blast breaker, in which 
the air stream cuts a .o<« the path of the arc. The 
moving contact of the English Electric breaker is cone 
shaped and in most models moves horizontally to break 
the circuit. It is attached to the end of a rod fixed to 
the piston of an air cylinder, the circuit being opened 
by admitting air to the front side of the piston. The 
fixed contact is of ring form, internally cone-shaped to 
fit the moving contact. As the contacts separate when 
the circuit is broken, a stream of air is directed through 
the annular gap between them. The arrangement is 
shown in Fig. 1, on page 106, which is a somewhat 
diagrammatic cross section of an 11-kV, 500-MVA 
circuit breaker. In this figure, a is the moving contact, 
b the fixed contact and c the operating cylinder. The 
path of the air stream through the gap between the 
contacts is indicated by arrows. 

Before dealing with the operating action of these 
fundamental elements of the breaker, a description of 
its other main features and hanical arrang t 
may be given. The whole of the current-carrying 
assemblage is mounted on the top of bakelised-paper 
insulators, which are themselves carried by platforms 
resting on the cylindrical air receiver which forms the 
base of the whole arrangement. A general view of a 
circuit breaker of similar voltage and breaking capacity 
is given in Fig. 2. ‘The front insulator of each phase is 
hollow and the passage through it makes connection to 
the discharge side of the blast valve d mounted in the 
receiver. This valve is operated by an air cylinder 
which can be seen in the foreground of Fig. 2. When 
the valve is opened, air under pressure passes up the 
insulator and between the separating contacts as 
already described and as indicated by arrows in Fig. 1. 
After passing the contacts, the air stream exhausts to 
atmosphere through the spiral-plate muffle cooler e. 
The bi chamber, indicated by f in Fig. 1, is con- 
structed of insulating material. 

The travel of the moving contact is not sufficient 
to provide adequate clearance between it and the fixed 
contact, at the voltage dealt with, when the blast air 
has been cut off, and accordingly an associated isolator 
is incorporated in the breaker. This is shown at g in 
Fig. 1 and can be seen in the open position in Fig. 2. 
It is operated by means of the air cylinder. As shown, 
there is a port connecting cylinders c and h, which is 
uncovered by the piston of cylinder c as it moves to the 
right to open the moving contacts. This admits air 
to the cylinder h, the piston of which moves to the left 
and actuates the isolator through a link, moving it into 
the upper position indicated by chain-dotted lines in 
Fig. 1, and providing an opening of ample clearance 
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in the main circuit. This isolator must not be looked 
upon as equivalent to the isolating switches which 
are commonly fitted in connection with oil circuit 
breakers to enable them to be disconnected from 
the line for maintenance work. The isolator is an 
essential element in the circuit-breaking action of the 
air-blast breaker and is not intended to cut it off from 
the line. As shown in Fig. 1, one of the main breaker 
terminals is mounted on the fixed contact of the isola- 
tor, so that this remains at line voltage when the 
isolator is open. Although the isolator does not act 
in the manner of an ordinary isolating switch, the two 
have the common feature that current is not broken 
on them. The isolator does not move until the circuit 
has been broken by the moving contacts inside the 
blast chamber. 

The operation of the breaker is controlled by two 
electrically-operated air valves which are mounted 
on the breaker frame. One valve is employed for 
opening the breaker and the other for closing it. 
These valves are actuated by a control switch which 
operates one or the other. This switch may be 
mounted on a control bench, and any of the ordinary 
distance control relay systems can obviously be applied 
to the gear.. When the control switch is moved 
to the trip position, the coil of the opening control 
valve is energised, which accordingly opens and 
admits pressure air to the back of the piston, which 
carries the blast valve d4. This piston is spring loaded, 
and the valve is normaily kept closed by the action of 
the spring plus the pressure of the air on the face of the 
valve inside the receiver. The piston is of larger 
diameter than the valve head, so that when air is 
admitted to the back end of the cylinder, the differential 
pressure is sufficient to overcome the combined effect 
of the spring and the pressure on the valve head and 
the valve is opened. This admits air to the interrupter 
chamber through the vertical insulator, as already 
explained. As shown in Fig. 1, the moving-contact 
cylinder ¢ is connected to the interrupter chamber 
by ports, so that after the opening of the blast valve, 
pressure air is admitted to cylinder c and the piston 
moves to the right, opening the moving contacts. 
These are normally held closed by a spring, the action 
of which is overcome by the pressure air. The rela- 
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tively restricted air connection between the interrupter 
chamber and cylinder c, ensures that the pressure 
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in the latter will not rise sufficiently to open the 
contacts until full pressure has been built up in the 
interrupter chamber. 


lator g, has already been described, but it should be 
added that the opening of the isolator actuates a 
mechanical gate, which locks the breaking contacts 
in the open position. 
as an air dash-pot, so that the moving contact is 
brought to rest in the open position without bouncing 
or chattering. 

In order to simplify this general description of the 
mechanical action of the breaker, all reference to the 
method adopted for the control and extinction of the 
breaking arc has been omitted. This, however, forms 
a fundamental feature of the whole design. For the 
satisfactory operation of a circuit breaker, it is necessary 
that the rate of recovery of the dielectric must be more 
rapid than the voltage-recovery rate of the circuit. 
Further, the rate at which the recovery voltage rises 
increases with the dielectric strength of the arc path. 
All air-blast circuit breakers have a much higher rate of 
increase of dielectric strength than oil circuit breakers, 
and consequently are more critical to circuit recovery- 
voltage characteristics. In order to meet this con- 
dition, an air-blast breaker may be designed for such 
ample breaking capacity that it will deal with even 
the worst class of service, or, alternatively, it may be 
designed so that a resistor is automatically connected 
in series with the arc. This method, which is a simple 
and reliable way of controlling the rate of rise of recov- 


The later stage of the circuit- | 
breaking operation, covering the opening of the iso- | 


The rear end of cylinder ¢ acts | 


11-KV, 500-MVA Crrcurr BREAKER. 


ery voltage, has been adopted in the 11-kV, 500-MVA 
| breaker with which this description has been concerned 
| 80 far. The system is conveniently adaptable to air- 
blast controlled ares. 

| The method by which this control of the arc has 
| been carried out is shown diagrammatically in Fig. 1, 
| An arcing tip is provided at the end of the moving 
contact a, and an arcing ring k at the back of the fixed 
| contact. In addition, an electrode | is fixed at the 
| left-hand end of the interrupter chamber. A non- 
| inductive resistor, wound on the outside of the ex- 
| haust cooling muffle and indicated at i, is connected 
| between this electrode and the moving contact. The 
| connection to the contact is shown at j. When the 
| circuit is broken by the displacement of the moving 
contact to the right, the arc formed is immediately 
transferred by the air blast to the arcing tip on the 
moving contact and the arcing ring at the back of the 
fixed contact, as indicated at Y in Fig. 1; it endures 
until the first current zero. With the next voltage 
| wave, however, the arc, instead of striking between 
| the breaking contacts, is formed between the elec- 
| trode / and the arcing ring k of the main contact, as 
shown at Z. This follows because the gap between 
| these two parts, filled with ionised air, is of much 
|lower breakdown value than the gap between the 
| breaking contacts which has already received a supply 
}of new air. This secondary arc, in series with the 
| resistance, is of low current value and is easily extin- 
guished by the air blast at its first current zero. An 
oscillogram showing the current in the main and 
resistance arcs is reproduced in Fig. 3, in which the 
upper is the voltage curve and the lower the current 
| curve, a being the point of incidence of a short circuit. 
| The current in the main are is shown at 6 and that in 
the resistance arc at c. 

To close the breaker, the control switch is moved to 
the “close” position. This energises the coil of what 
is termed an “ anti-pumping”’ relay, which, in turn, 
energises the coil of the closing control valve. This 
admits air to the cylinder h of the isolator, which com- 
mences to close. The beginning of its movement 
releases the gate holding the moving contact, which, 
accordingly, closes under the action of its spring. Its 
motion is completed before the isolator is closed, so that 
the circuit is finally completed on the isolator contacts. 
When the breaker closes, the contact bridge of the anti- 
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Cutter Heap 


pumping relay is swung mechanically off its contacts | 


and cannot reset until the control switch is released. 
This prevents “‘ pumping” in the event of a tripping 
impulse causing the breaker to trip before the operator 
has released the control switch. 

It will be clear from the description already given 
that the resistor i, Fig. 1, is at line potential. In view 
of the difficulty of constructing a satisfactory resistor 
of this type for the higher voltages, the resistance-arc 
method of control is not employed for breakers to 
operate at over 33 kV. Instead, the breaking capacity 
is made sufficient to deal with the most severe condi- 
tions of practice. An example of this procedure is 
furnished by the 66-kV, 1,500-MVA breaker illustrated 
in Fig. 4, on page 110. In this case, two breaks in 
series are used. As will be seen, the insulating pillars 
are mounted on twin air receivers, but this arrangement 
has nothing to do with the blast system, which is 
identical with that of the 11-kV breaker. The reason 
for using two receivers is to keep down the overall 








height ; they are inter-connected and act as one. As 
there are six breaks in all for the three phases, there are 
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six blast valves in the air tanks, and are situated 
directly below the hollow insulators. Each of the three 
interrupter chambers is divided into two by a central 
diaphragm, and each of the breaks of one phase 
exhausts to an independent cooling muffle. One of the 
line terminals is at the distant end of the interrupter 
chamber, and the other at the hinged end of the isolator. 
An alternative form of the resistance-arc breaker is 
illustrated in Fig. 5, on page 110. This unit, which is 
of 750-MVA breaking capacity on a 33-kV circuit, is 
intended for cubicle mounting. It has vertical inter- 
rupter chambers ; thereby the back to front dinfension 
is reduced. 

These breakers naturally require a compressed-air 
system for their operation, but this is not a new feature 
of switchgear practice; the same medium is often 
used for operating oil circuit breakers. The air-blast 
breaker has the advantage that, in case of complete 
failure of the arc-extinguishing air supply, the operat- 
ing supply also fails, so that the breaker cannot be 
trip The normal arrangement is to employ a main 
air receiver on which the compressor is mounted and 


from which the individual breaker receivers are fed 
through reducing valves, This enables a larger 
quantity of air to be stored at the supply point than 
would be the case if it were stored at the operating pres- 
sure. A common main-receiver pressure is 500 Ib. 
per square inch. The receiver, with its compressor, 
motor and control gear, forms a self-contained unit, as 
illustrated in Fig. 6, on page 110. For larger installa- 
tions, a unit with two compressors is constructed. Natur- 
ally, arrangements may be varied to suit local condi- 
tions, and more than one main receiver may be provided. 
The two-stage compressors are fitted with inter-coolers 
and air-filters; and baffle plates are fitted in the re- 
ceiver to trap moisture. The compressors start up auto- 
matically as the pressure falls ; if low pressure continues 
for more than the brief period necessary for the com- 
pressor to start up, an alarm is sounded. A similar 
alarm is fitted on the circuit-breaker receivers, but 
in this case they are arranged with a time-limit charac- 
teristic so that they do not operate on the momentary 
fall of pressure which occurs when a breaker opens. 

A low-pressure lock-out device is fitted to the 
breaker control-valve assembly, and takes the form 
of a diaphragm subjected to the pressure in the breaker 
receiver. When this pressure is low, the diaphragm is 
depressed by a spring and carries down two levers 
which lock the ¢control-valve arms, so that the breaker 
cannot be operated. As the pressure rises, the dia- 
phragm is forced up and the levers are freed. Non- 
return valves are fitted to prevent the breaker receivers 
from discharging into a fault caused by pipe fracture 
or other unlikely event. Pressure gauges are provided 
throughout the compressed-air system. In conclusion, 
it should be added that Fig. 1 has been p from 
an illustration appearing in the paper on “ Air-Blast 
Circuit-Breakers,” read by Mr. A. R. Blandford, before 
the Institution of Electrical Engineers on March 4, 
1943, although some slight modifications have been 
made. 





THREAD-MILLING MACHINE. 


Tue thread-milling machine illustrated in Figs. 1 
and 2 on this page, has been designed for the production 
of worms and threaded components, both single-start 
and multi-start, which cannot be economically cut on 
a centre lathe. The machine is capable of thread 
milling, by means of a single disc cutter, most thread 
forms up to 3} in. in diameter by 20 in. long and with 
pitches ranging from 0-01 in. to 0-5 in., or from 0-2 
mm. to 12 mm. The distance between centres is 
20 in. and the height of centres is 43 in. The cutter 
has maximum and minimum diameters of 2} in. and 
2 in., respectively, and has three speeds, namely, 
165 r.p.m., 195 r.p.m. and 225 r.p.m. Variation in 
pitch is secured by means of pick-off gears, the range 
of change wheels covering those necessary for milling 
standard British threads, British Association threads, 
American threads and metric threads. The maximum 
helix angle is 22} deg. for right-hand threads and 
45 deg. for left-hand threads. For multi-start work an 
indexing plate having 12 divisions is provided. 

It will be evident from the general view, Fig. 1, 
that the drive is provided by a motor housed in the 
base of the machine, transmission being by shrouded 
twin V-belts. The motor is of 1 h.p. at 720 r.p.m. 
and the electrical equipment is suitable for 400/440 volt, 
three-phase, 50 cycle supplies. The V-belts drive a 
three-step pulley on a splined shaft running along the 
back of the machine, this shaft being visible on the 
left of Fig. 2, as passing through the cutter head, in 
which is a worm gear. The worm wheel actuates a 
splined shaft to the cutter-spindle drive box on the head, 
this second shaft, of course, allowing transverse move- 
ment of the head to provide the cutter cross feed. The 
three spindle speeds are obtained by shifting the belts 
on the cone pulley. The rear splined shaft is continued 
to the work head, which is seen to the left of Fig. 1, 
and drives, through a chain and sprocket transmission, 
a six-speed wholly-enclosed splash-lubricated gearbox 
from which the workhead spindle is driven through a 
wormwheel and dropping worm. The leadscrew is 
driven from the spindle by means of change gears. 
A dog clutch, actuated by a lever at the front of the 
machine, enables the leadscrew to be engaged or dis- 
engaged as required. The workhead spindle, which 
has a central bore } in. in diameter, runs in long parallel 
phosphor-bronze bearings, which are adjustable for 
wear, and thrust is taken by a ball bearing. The 
indexing plate is mounted at the rear end of the spindle 
and has a plunger locking device. A stop shaft, visible 
in Fig. 2 in front of the leadscrew and running the full 
length of the machine, operates the trip mechanism 
which disconnects the dropping worm from the spindle 
drive. Re-engagement of the work is effected by means 
of a lever on the front of the workhead. 

The cutter head is carried on a cross slide mounted 





on the saddle, in-feed being given by means of the 
handwheel with a micrometer collar seen in the fore- 
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ground of Fig. 2 and graduated to give movements of 
0-001 in. The saddle travels on two flat ways and a 
central V-guide. The leadscrew nut is of the solid 
cylindrical type and is provided with an adjust- 
ment to eliminate backlash. The cutter head proper, 
as will be clear from Fig. 2, can be swivelled round a 
horizontal axis to set the cutter at the correct helix 
angle for the thread being milled, within the limits 
mentioned above. The gears for the cutter spindle 
drive are wholly enclosed and run in an oil bath. The 
eutter spindle is mounted in a long phosphor-bronze 
bearing and a centralising device for the cutter is pro- 
vided. The cross slide can be locked securely in any 
position and carries a three-point work steady with 
individual adjustment. This steady can be seen in 
Fig. 2 above the cross slide handwheel, and is attached 
to the slide by T-headed bolts. The cutter head carries 
the cutting lubricant nozzle, which is connected by a 
flexible pipe to the discharge branch of a gear-type 
pump situated in the base and driven directly from the 
machine motor. The level of the cutting lubricant 
in the sump is indicated in the window visible in the 


centre of the base in Fig. 1 immediately under the | 


drip tray. The lever seen on the right in this illustra- 
tion is used for selecting the direction of rotation of the 
work spindle. On the left are the start and stop push 
buttons. The standard equipment consists of a collet 
attachment with centres and other accessories and a 
set of change gears for cutting screws of from 2 threads 
to 96 threads per inch. The tailstock is of more or less 
conventional design, except that it can be adjusted 
transversely as well as longitudinally. It runs on a 
pair of ways not traversed by the cutter-head saddle. 
The milling machine is manufactured by Messrs. The 
Truvox Engineering Company, Limited, Truvox Works, 
Wembley, and is classed by the makers as Type F.B.O. 
It is distributed by Messrs. E. H. Jones (Machine Tools), 
Limited, Edgware-road, The Hyde, London, N.W.9. 





FUEL ECONOMY IN THE CHEMICAL INDUSTRY.—Fairly 
full reports of the fuel efficiency lectures and discussions 
held recently in London and Manchester under the 
auspices of the Association of British Chemical Manu- 
facturers and the British Chemica] Plant Manufacturers’ 
Association, have been received from the first-named 
Association, the offices of which are at 106, Piccadilly, 
London, W.1. The subjects discussed comprise “ Heating 
by Liquids,” introduced by Mr. B. N. Reavell; “ Heat 
Exchange,” introduced by Mr. H. F. Goodman: “ Driers 
—Heat and Mechanical,” introduced by Mr. F. R. 
Farmer; ‘“ Fuel Economy in Relation to Grinding 
Plant,” introduced by Mr. J. C. Farrant; and “ The 
Metering of Process Steam,” introduced by Mr. H. E. 
Dall. In each case an abstract of the introductory 
lecture is given and this is followed by the answers 
to the numerour practical questions raised during the 
subsequent discussions. 


ASSOCIATION OF AUSTRIAN ENGINEERS AND SCIENTISTS 
IN GREAT BrRITAIN.—The next meeting of the Association 
of Austrian Engineers, Chemists and Scientific Workers 
in Great Britain will take place at 7.15 p.m., on Monday, 
February 14, at the Austrian Centre, 69, Eton-avenue, 
Swiss Cottage, London, N.W.3, when Dr. E. Spencer 
will give an address, in English, on “ Coal as a Source of 
Chemicals.”” Further meetings have been arranged as 
follows :—on Monday, February 28, at 7.15 p.m., Mr. 
N. J. Radinger, of Firth-Vickers Stainless Steels, Limited, 
will speak, in German, on “ Rust, Acid and Heat- 
Resisting Steels,’’ at Austria House, 28, Bryanstcn-square, 
London W.2 ; on Monday, March 13, Dr. K. Weissenberg 
will give an address on “‘ Chemical Constitution and 
Physical Properties of Materials,” and on Monday, 
April 3, Mr. J. Rubinstein wiil deal with “‘ Modern Trends 
in Electrical Insulation.” The two last-mentioned 
addresses will be in English and both meetings will be 
held at the Austrian Centre, Swiss Cottage, starting at 
7.15 p.m., in each case. 


Tue Late Mr. Perer Burt, J.P.—It is with regret 
that we record the death of Mr. Peter Burt, which 
occurred at his home in Bothwell, Lanarkshire, on Janu- 
ary 24. Mr. Burt, who was in his 88th year, gained 
distinction over 30 years ago as the inventor of the single- 
sleeve-valve high-speed internal-combustion engine. In 
1913 a 15-h.p. Argyll racing motor car, fitted with a 
single-sleeve-valve engine made under Burt and McCollum 
patents, broke world records at Brooklands by running for 
14 consecutive hours dt an average speed of 72-59 miles 
per hour. Mr. Burt retained his interest in this branch 
of engineering until a few weeks prior to his death. He 
was also the originator of the rubber-roller clothes wring- 
ing machine, to which he gave the name “ Acme.” Pro- 
duction was commenced in 1879 in a small factory with 
only six employees, but the firm grew and prospered and 
a large export business was developed. Formany years, 
and until his death, he was chairman of Acme Wringers, 
Limited, David-street, Glasgow. Mr. Burt, who was a 
J.P. for Glasgow, was elected a member of the Institution 
of Engineers and Shipbuilders in Scotland in 1906. 





INSTITUTION ELECTIONS. 


InsTITUTION OF MECHANICAL ENGINEERS. 


Graduate to Associate Member.—Captain Donald 
Walter Allen, B.Sc. (Eng.) (Lond.), R.E.M.E. ; Reginald 
Frederick Sumner Andrews, Heston; Edward Anwyl, 
Birmingham; Captain Thomas William Ashdown, 
R.E.M.E.; Harry James Baker, Bromley ; John Denis 
Barry, Cork, Eire ; William Gordon Bright, Crag 
Captain Raymond Taylor Carr, LE., M.B.E., B.Sc. 
(Eng.) (Lond.), Wanstead ; Granville Clifford, London ; 
William Waller Cope, Nottingham ; Lieut. Eric Cowell, 
R.E.M.E.; Captain Archibald Lamont Deans, B.Sc. 
(Glas.), R.E.M.E.; Captain Clifford Norvic Downing, 
R.E.M.E.; John Edward Farrington, Birmingham ; 
John Graham, Edinburgh; Leonard Francis Awdry 
Gray, Melbourne, Australia ; Edward Sidney Hammett, 
London; George Forbes Raymond Hayes, B.A. 
(Cantab.), Bridgend; Harold Thomas Albert Hayes, 
Durham; Derrick Arthur Higgs, Worcester Park ; 
Richard Howard, Huddersfield ; George Lynn Howells, 
Staines; Lester Malcolm Johnston, Wellington, N.Z. ; 
Cfn. Murdoch Mackenzie MacKay, B.Sc. (Glas.), 
R.E.M.E.; Captain Ronald Wharton Moulson, 
R.E.M.E., Prisoner-of-War; Herman James Neuling, 
B.E. (Adelaide), Manchester ; Edward James Norman, 
B.Sc. (Eng.) (Lond.), Ickenham; Tom Ostle Peel, 
Hayes, Middx.; Joseph Albert Pope, Ph.D. (B’fast), 
B.Sc. (Eng.) (Lond.), Belfast ; Captain John Edward 
Potter, R.E.M.E.; Harry Zander Purchase, Welling- 
ton, N.Z.; Stanley Shaw, Birmingham ; Edwin Colls 
Tomlinson, London; Frederik Sannius Uys, M.Sc. 
(Witwatersrand), East London, 8. Africa; William 
Walker-Love, Airdrie; William Watson, 
Monkseaton; Thomas Basil Welch, Lagos; Lieut. 
Commdr. (E.) Eric Hugo Wolff, R.N.; Herbert Regi- 
nald Notting Woodiwiss, Nottingham. 

Student to Associate Member.—Leonard Redmayne, 
Wolverhampton. 


IystrruTION OF ELEcTRICAL ENGINEERS. 

Associate Member.—Louis Victor Gormley, London, 
E.4; Frank Guest, Reading; Christopher Harvey, 
London, W.1; Frank Jones, Colchester ; Cecil Stanley 
Light, Bexleyheath; Daniel McFarland, B.Sc., 
Portalington, Eire; Frederick Dane McMullen, St. 
Helens ; Philip Andrew Marchant, Carshalton, Surrey ; 
Francis Percival Marsh, Walton-on-Thames; John 
Alexander F. Michell, B.Sc. (Eng.), Pretoria, 8. Africa ; 
Lt.-Col. Henry Lyle Moulds, Melbourne, Australia ; 
Brigadier Ronald Nesbitt-Hawes, C.B.E., Simla, India ; 
Dipl.-Ing. Alexander Nisselowitsch, London, N.W.6 ; 
Walter Ivan Nixon, Eastbourne; Robert Selwyn 
Oliver, London, N.W.11; John Patterson, Birming- 
ham; Maurice Victor Pirie, Haslemere, Surrey ; 
F./O. Idwal Williams Richards, B.Sc. (Eng.), East 
London, 8. Afriea; Eric Rushton, B.Sc. (Eng.), Ted- 
dington; Alfred Wallace Russell, B.Sc., Carshalton, 
Surrey ; William Richard Stoker, B.Sc. (Eng.), Pinner, 
Middx.; George Gardner Taylor, London, S8.W.16; 
Richard Barwis C. Taylor, B.Se., Leeds ; 
Leonard Tomlinson, St. Helens; Kenneth John 
Townley, Birmingham; Arthur Unsworth, Petts 
Wood, Kent ; Claude Rickaby Walters, B.Sc., R.A.F. ; 
Percival Alphonse Ward, London, 8S.E.4; Klaas Anne 
Zandstra, Ewell, Surrey. 





BOOKS RECEIVED. 


The Extrusion of Metals. By CLaupe E. PEARSON. 
London: Chapman and Hall, Limited. [Price 18s. 
net.) 

Modern Synthetic Rubbers. By Dr. Harry Barrow. 
Second edition, revised and enlarged. London: Chap- 
man and Hall, Limited. [Price 28s. net.) 

The Analysis of Engineering Structures. By Dr. A. J. 8. 
PrppaRD and Dr. J. F. BAKER. London: Edward 
Arnold and Company, 41 and 43, Maddox-street, W.1. 
[Price 30s. net.] 

The Institute of Welding. Welding Research Council. 
Publicatian T.12. Memorandum on Manual Welding 
of Butt Welds in the Downhand Position and with W elded- 
on Backing Bars. London: The Director of Research, 
The Institute of Welding, 2, Buckingham Palace 
Gardens, Westminster, 8.W.1. 

Development in the Design of Heavy Oil Engines. By R. A. 
COLLACOTT. London: Crosby Lockwood and Son, 
Limited, 20, Tudor-street, E.C.4. [Price 6s. net.) 

The Electrical Year Book, 1944. A Collection of Electrical 
Engineering Notes, Rules, Tables and Data. 78, Pala- 
tine-road, Manchester, 20: Emmott and Company, 
Limited, ‘‘ Mechanical World” Offices. [Price 2s. 6d. 
net.) 

Alternating Current Bridge Methods for the Measurement 
of Inductance, Capacitance, and Effective Resistance at 
Low and Telephonic Frequencies. A Theoretical and 
Practical Handbook for the Use of Advanced Students. 
By Dr. B. Hacvue. Fifth edition. London: Sir Isaac 
Pitman and Sons, Limited. [Price 30s. net.) 
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PERSONAL. 

Masyor-GeneraL A. E. Davipson, C.B., D8.0 
M.I.Mech.E., M.I.Mar.E., has been elected a director of 
Messrs. Robert Stephenson and Hawthorns, Limited. 

The University of Cambridge has conferred the degre: 
of M.A. on Group CapraiIn F. Wuuitt.e, C.B.E., B.A 
F.R.Ae.S., the inyenter of the jet-propelled aeroplane. 

Mr. F. Wurrrock, managing director of the Free Trad. 
Wharf Company, Limited, has been elected a director 0! 
Coast Lines, Limited. Mr. J. W. RATLEDGE and M: 
Percy WHARTON, assistant managing directors of Coas 
Lines, Limited, have been appointed direct of the Frx 
Trade Wharf Company, Limited. Capramys A. R. & 
Nutting, M.C., and Mr. A. A. Louea, directors of Coas' 
Lines, Limited, have joined the board of the Tyne-Te« 
Steam Shipping Company, Limited. 

Dr. A. C. West, B.Sc., A.M.I.Mech.E., M.I.Mar.E 
who has been Principal of Croydon Polytechnic sinc 
1937, has been appointed to the newly-created post o/ 
Director of Robert Gordon’s Technical College, Aberdeen. 

Mr. D. M. Evans BEVAN has been appointed a director 
of the South Wales Electric Pewer Company and of 
Edmundsons’ Electricity Corporation, Limited. 

Mr. Epwarp Crowruer, M.Eng., chief engineer an: 
general manager of the Newcastle-upon-Tyne and Gates 
head Gas Company, has been elected a director of the 
company. 

Mr. R. E. TuHomson, M.I.Mar.E., who has held the 
position of marine and engineering superintendent to 
Messrs. MclIiwraith, McEacharn, Limited, shipowners, 
Melboucne, Australia, for over 40 years, has now retired. 
He has served the firm for 53 years. 

The Department of Overseas Trade announces that 
Mr. J. Patrerson, formerly assistant to H.M. Trade Com- 

issi at T to, Canada, has been appointed H.M 
Trade Commissioner at Montreal, in succession to Mr. 
A. R. Bruce. Mr. Paterson will also have the title of H.M. 
Trade Commissioner in Newfoundland. Mr. Bruce has 
been appointed OC reial Secretary at Madrid in suc- 
cession to Mr. K. Unwin, O.B.E., who is now Commercial 
Secretary, British Legation, Mexico City. 

Mr. J. R. Prxe has been appointed Assistant Chicf 
Commercial Manager (Goods) of the London Midland and 
Scottish Railway in succession to Mr. W. HANLON, who 
has been obliged to retire owing to ill-health. 

In pursuance of a policy of concentrating his activities, 
Mr. ALAN P. Goop, as announced on page 528 of our 
156th volume (1943), has resigned from the boards of a 
number of subsidiaries of Messrs. Heenan and Froude, 
Limited. Last year he also resigned from the boards of 
Messier Aircraft Equipment, Limited, and Messrs. B. W. 
Parsons, Limited. Mr. Good has now resigned from the 
boards of Toledo Woodhead Springs, Limited, and Dar- 
wins-Toledo Overseas, Limited. 

Mr. W. J. Cusack, who has been assistant to the 
director in charge of industrial sales and to the director 
in charge of lamp sales of the British Thomson-Houston 
Company, Limited, Rugby (on all matters relating to 
district offices), for the past 12 years, has retired. Mr. 
F. Hve@mes-CaLey, manager of the Birmingham office of 
the firm since 1923, has also retired. Both have been 
members of the staff of the company since 1903. The new 
manager of the Birmingham office is Mr. S. NICHOLS, 
who has ‘held the post of manager of the Sheffield office 
for the past 10 years. 

Sir Ernest Tomas Fisk has been elected an honorary 
member of the Institution of Electrical Engineers in 
appreciation of the services he has rendered in Australasia 
in the field of radio ications. 

Mr. Lest Turner, B.Sc., M.Inst.0.E., has been 
appointed a member of the Court of Governors of the 
University of Birmingham. 

















THE ASSOCIATION OF SUPERVISING ELECTRICAL ENGI- 
NEERS.—The annual luncheon and reunion of the Asso- 
ciation of Supervising Electrical Engineers will be held 
at the Connaught Rooms, Great Queen-street, London, 
W.C.2, on Saturday, March 11, at 12.30 for 1 p.m. The 
President of the Association, Mr. H. W. Swann, M.I.E.E., 
will be in the chair. Applications for tickets should be 
made to the secretary, Aldwych House, London, W.C.2. 


FIRTH-BROWN ENGINEERING SCHOLARSHIPS, CHELTEN- 
HAM COLLEGE.—Examinations will be held at Chelten- 
ham College for the award of junior studentships, under 
the Firth-Brown Engineering Scholarship Scheme, on 
Wednesday and Thursday, May 31 and June 1. Candi- 
dates must be under 14} years of age on September 25, 
1944, and can qualify for the final examination by 
satisfactory performance in the common entrance ex- 
amination to be held this month. The object of the 
scheme is to give assistance in the general education of 
boys who wish to become engineers. Further par- 
ticulars may be obtained from the Headmaster, The 
College, Cheltenham. 





—— 
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NOTES FROM 


GLasGow, Wednesday. 

Scottish Steel Trade.—The supply of raw materials is 
good and has been an important factor in the main- 
tenance of activity in the steelmaking industries. Never 
has the shipbuilding industry reached such a high level 
of production, so that the demands on the steelmakers 
are almost insatiable. Recently the capacity for plate 
production has been considerably increased and the 
strain om makers is therefore greatly reduced. Larger 
quantities of the lighter types of plates are being used 
in shipbuilding and this results in further demands on 
the mills. If the proportion of heavy to light plates 
needed were more normal, production could be much 
increased, Production is proceeding steadily in the 
section mills, and re-rollers are very busy meeting the 
demand for bars and light angles. There is a particularly 
heavy demand for rails. Light sheets are also required 
in large quantities and makers will be kept busy until 
the end of the second period with the work already in 
hand. Tube-makers also have numerous orders for lap- 
welded, hot-rolied, and solid-drawn tubes; the output 
from this braneh of trade is largely required for the 
shipyards. Prices remain unaltered and are as follows: 

Boiler plates, 171. 12s. 6d.; ship plates, 161. 3s.; 
sections, 151. &s.; medium plates, 4 in. and thicker, 
rolled in sheet mills, 211. 15s.; black-steel sheets, No. 24 
gauge, 221. 158. ; and galvanised corrugated sheets, No. 24 
gauge, 261. 2s. 6d., all per ton for home delivery. 

Malleable-Iron Trade.—Current quotations in the 
malleable-iron trade are as follows :—Crown bars, 
151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars 
131. 178. 6d.; and re-rolied steel bars, 171. 15s., all per 
ton for home delivery. 

Scottish Pig-Iron Trade.—iIn the Scottish pig-iron 
trade the position regarding raw materials is much better 
than was the case some months ago and the output has 
been materially increased. Market prices are unchanged 
and are as follows :—Hematite, 61. 18s. 6d. per ton; 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 61. 5s. 6d. per ton; and 
foundry iron No. 3, 61. 38. per ton, both on trucks at 
makers’ yards, 





NOTES FROM THE SOUTH-WEST. 
CarbDirFr, Wednesday. 

The Welsh Coal Trade.—Interest in the South Wales 
coal trade during the past week has centred on appeals 
heard by Mr. Thomas Brown, Glasgow, the referee 
appointed by the Ministry of Fuel and Power, against 
valuations of the South Wales Regional Board in respect 
of compensation due to mineral owners whose rights have 
been taken over by the State. The first appeal concerned 
the Thomas Estate which leased rights to the Llanbradach 
Colliery owned by Cardiff Collieries, Limited. They 
appealed against the Board's valuation of 59,0241. Their 
own estimate was 110,7671. Hearing of this appeal was 
adjourned for a point to be cleared up by the High 
Court. In the second appeal, the claimants were the 
Tredegar Estate and their valuation for rights leased to 
the Llanbradach Colliery was 42,7541. against the Board’s 
figure of 28,0261. Findings in this appeal will be com- 
munieated. Prices of all coals have been increased in 
South Wales during the past week. Large descriptions 
have gone up by Is. 6d. per ton for inland delivery and 
by 2s. 4d. per ton for export. All graded coals were put 
up by 38. for the inland market and 3s. 10d. for export. 
Ungraded anthracites were increased by is. 6d. per ton, 
except duffs which were advanced by Is. Furnace and 
gas cokes rose 3s. a ton, at the ovens, and foundry coke by 
4s. 6d. Patent fuel was advanced by 3s. 9d. Operators 
were again faced with considerable difficulty in arranging 
business on the steam-coal market last week. There was 
a brisk demand for all descriptions from both home and 
foreign buyers, but collieries’ productions remained 
insufficient to enable salesmen to satisfy all requirements, 
and trading with ordinary industrial consumers was cur- 
tailed. Only the lowest grades were available for general 
export, although some cargoes of the better grades were 
shipped to the neutrals. There was a steady demand for 
the large sorts, which were well placed with orders. The 
sized classes and the bituminous smalls remained in brisk 
request, but supplies were extremely difficult to arrange. 
The best dry steam smalls were active, but supplies of the 
inferiors were adequate. Gag cokes were quiet but 
foundry and furnace sorts were well engaged. 

Swansea Steel-Sheet Indusitry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that business in tin-plates and their substitutes is not 
quite as active as it was, but that fairly good orders, for 
delivery during the second period of the present year, 
have been placed. Steel sheets show little, if any, change, 
and the state of makers’ order books will keep the works 
busy for some time ahead. The iron and ateel scrap 
market continues inactive, mainly owing to difficulties in 
obtaining substantial quantities of the heavier and 
better grades of material. Prices of iron and steel 
products are unchanged. 
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THE NORTH. NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Some of the lighter branches of Shef- 
field industry which have passed the peak of their war 
production are anxious to develop export trade, but are 
restrained by controls and restrictions still necessary to 
safeguard supplies of materials and labour resources for 
the war effort. Supplies of raw materials are not always 
as readily available as manufacturers would wish, but 
this is largely due to transport difficulties. Greater 
pressure on the railways and the scarcity of wagons are 
problems which cannot be solved easily. Occasional 
shortages make it necessary to draw on reserve stocks, 
especially of scrap materials for steel furnaces. 

South Y orkshire Coal Trade.—Before the recent notifica- 
tion of an average advance of 3s. per ton in coal, Sheffield 
and District Gas Company notified an increase in the 
price of gas to offset the higher charge being made by 
coke-oven owners for the coke-oven gas, used by Sheffield 
Gas Company. Rotherham Corporation Gas Committee 
have now decided to increase gas charges by 1d. per 
1,000 cub. ft. to industrial consumers who used over 
150,000 cub. ft. during the last year, and 2d. per 1,000 to 
other consumers. The demand for coal is very strong. 
It had been hinted that delivenes of house coal might 
be further restricted to provide more for the industrial 
market, but February deliveries are to be on the same 
scale as those in January. Steam-coal consumers are 
having to use a greater proportion of alternative fuels, 
including washery fines and outcrop coal. There is 
nothing to spare in best hards and washed and graded 
steam coal. Deliveries of coking coal are well main- 
tained. Sales of coke for household purposes have 
increased considerably, and in this area there is a much 
bigger sale of patent fuel for domestic use. The intensity 
of the home demand for coal is keeping export trade at a 
minimum, but a steady coastwise business continues. 
The demand for bunkering fuel is chiefly for washed steam 
mixtures. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Although the outputs of certain 
descriptions of iron and steel are somewhat in excess of 
current requirements delivery claims for most com- 
modities are on a scale that necessitates the maintenance 
of the maximum production. Generally, the supply of 
raw materials is satisfactory but further improvement in 
the imports of foreign ore would be welcome. In the 
aggregate, pig-iron production is adequate for all require- 
mente, but the shortage of hematite continues to occasion 
some inconvenience. Adequate tonnage of semi-finished 
iron and steel is reaching consumers and deliveries of 
finished commodities are satisfactory. 

Foundry Iron.—The make of foundry pig is more than 
sufficient for current needs, but stocks are not heavy and 
an early increase in the consumption is not unlikely. 

Hematite, Refined and Low-Phosphorus Iron.—Autho- 
rised users of hematite continue to complain that deliveries 
are not satisfactory either in quantity or quality. Pro- 
ducers are managing to provide sufficient tonnage for 
urgent needs but have to distribute very cautiously and 
there is no prospect of an early increase in output. 
Deliveries of refined iron and low and medium-phosphorus 
grades are satisfactory. 

Manufactured Iron and Steel.—The supply of semi- 
finished iron is ample and there is no shortage of steel 
semies, but maximum deliveries of latter are necessary 
to enable re-rollers to deal with ir heavy contract 
obligations. Finished-iron producers have substantial 
contracts in hand, but would welcome more work in some 
departments, particularly in branches turning out the 
lighter classes of material. Steelmakers are very actively 
employed. Orders in hand for heavy joists, sections and 
channels are few and buyers are backward, but manu- 
facturers are busily engaged on other products. Light 
sections, all descriptions of plates, sheets and special and 
alloy steels are extensively sold and continue in heavy 
demand. Bookings for plates are reported to cover the 
output well into the second quarter of the year. Rails, 
railway chairs, colliery arches and pit props are wanted 
in large quantities. 

Scrap.—The demand for heavy iron and steel scrap is 
greater than sellers can meet, with the result that 
increasing use is being made of the lighter grades. Good 
melting steel and machinery metal are in greatest request. 





RESEARCH ON CONCRETE Roaps.—The Department of 
Scientific and Industrial Research has arranged to resume 
and extend its researches on concrete roads as part of 
the programme of the Road Research Board. The new 
work, which will have as its general aim the improve- 
ment of the standard of construction in respect of the 
durability of surface characteristics, will be undertaken 
in co-operation with the Cement and Concrete Association. 








NOTICES OF MEETINGS. 


chutes ° 


( 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, February 12, 2.15 p.m., Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. “‘ Remote Control Equip- 
ment and Operation,” by Mr. A. T. Crawford. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section: Saturday, February 12, 2.30 
p-m., Engineers’ Club, Manchester. ‘“‘ A Survey of Elec- 
tric Motors,” by Mr. W. Norbury. North-Western Branch: 
Wednesday, February 16, 6 p.m., Munieipal Annexe, Dale- 
street, Liverpool. Joint Meeting with LiverRPooL EN- 
GINEERING Society. Thomas Lowe Gray Lecture, by 
Dr. G. 8. Baker. Thursday, February 17, 6.45 p.m., 
Engineers’ Club, Manchester. (i) “ A Survey of Plastics 
from the Viewpoint of the Mechanical Engineer,” by Dr. 
8S. L. Smith. (ii) “‘ Moulding Plant for Plastics,” by Mr. 
J.L. Daniels. Midland Branch: Thursday, February 17, 
5.30 p.m., The University, Edmund-street, Birmingham. 
Joint Meeting with THe INSTITUTION OF CIVIL ENGINEERS, 
Birmingham Association. Thomas Hawksley Lecture, by 
Professor C. E. Inglis. Institution: Friday, February 18, 
5 p.m., Sterey’s-gate, St. James’s Park, 8.W.1. Annual 
General Meeting. “Fencing of Dangerous. Parts of 
Machinery,” by Mr. H. A. Hepburn. 

SHEFFIELD METALLURGICAL ASsOCIATION.—Saturday, 
February 12, 2.30 p.m., 198, West-street, Sheffield. 
“ Electro-Chemical Analysis Methods,” by Dr. G. Jessop. 

INSTITUTION OF PRODUCTION ENGINEERS.—Preston 
Section: Saturday, February 12, 2.30 p.m., New Tech- 
nical College, Bolton. “ Plastics,” by Mr. H. W. I. 
Inshaw. Birmingham Section : Wednesday, February 16, 
7 p.m., James Watt Memorial Institute, Birmingham. 
“Welding as Applied to Automobile Production,” by 
Mr. P. Blundell. London Graduate Section: Friday, 
February 18, 7 p.m., 36, Portman-square, W.1. “ Quality 
Control in Production,’”’ by Mr. A. Risik. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch: 
Saturday, Februagy 12, 3 p.m., Royal Technical College, 
Glasgow. ‘“‘ Fluid Pressure in-the Foundry,” by Mr. E. 
Longden. West Riding of Yorkshire Branch: Saturday, 
February 12, 6.30 p.m., Teclinical College, Bradford. 
“ Education of Foundry Workers,” by Mr. D. Jepson. 
Sheffield Branch: Friday, February 18, 7 p.m., Royal 
Victoria Hotel, Sheffield. ‘“‘ The Production of Builders’ 
Castings,”” by Mr. C. Gillespie. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, February 13, 3 p.m., 12, 
Hobart-place, 8.W.1. “‘ How to Make Your Own Motor- 
ear,”’ by Mr. John Bolster. 


ILLUMINATING ENGINEERING Soctery. — Monday, 
February 14, 5 p.m., Royal Institution, Albemarle-street, 
W.1. Presidential Address: ‘‘ Some Eighteenth Century 
Contributions to Photometry and Lluminating Engin- 
eering,”” by Dr. H. Buckley. 


Society OF ENGINEERS.—Monday, February 14,5 p.m., 
Geological Society, Burlington House, W.1. Presidential 
Address, by Mr. Frank Parfett. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-East- 
ern Centre: Monday, February 14, 6.15 p.m., Neville 
Hall, Neweastle-upon-Tyne. ‘“‘ Education and Training 
of Tel ication Engineers,” by Professor Willis 
Jackson. Wireless Section: Tuesday, February 15, 5.30 
p.m., Savoy-place, Victoria-embankment, W.C.2. Dis- 
cussion: ‘“‘ Recording and Reproduction of Sound,” 
opened by Dr. G. F. Dutton. Transmission and Measure- 
ments Sections: Friday, February 18, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. “‘ A Modern Earth- 
Fault Relay Equipment,’’ by Messrs. L. B. S. Golde and 
Cc. L. Lipman. 

INSTITUTION OF CIVIL ENGINEERS.—Railway Engineer - 
ing Division: Tuesday, February 15, 5.30 p.m., Great 
George-street, S.W.1. Films on “ Railway Construction.” 

NEWCOMEN Socrery.—Wednesday, February 16, 2.30 
p.m., Royal Society, Burlington House, W.1. “ Pascal 
and the Development of the Arithmometer,” by Mr. R. 8. 
Nilsson. 


INSTITUTE OF FUEL.—Wednesday, February 16, 2.30 





p.m., James Watt Memorial Institute, Birmingham. 
Discussion: ‘‘ Mechanical Draught Applied to Steam 
Boilers.” 


INSTITUTION OF STRUCTURAL ENGINEERS.—Thureday, 
February 17, 5.30 p.m., 11, Upper Belgrave-street, 8.W.1. 
* Military Bridging,” by Colonel 8. G. Galpin. 

Norts-East Coast INSTITUTION OF ENGINEERS AND 
SHIpsBvurmLperRs.—Friday, February 18, 6 p.m., Mining In - 
stitute, Newcastle-upon-Tyne. “The Three-Cylinde r 
Doxford Marine Oil Engine,” by Mr. W. H. Purdie. ¢ 

Junior INSTITUTION OF ENGINEERS.—Friday, Febru- 
ary 18, 6.15 p.m., 39, Victoria-street, 8.W.1. “ Industrial 
Infra-Red Heating,’ by Mr. A. C. F. Mackadam. 
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POWER STATION 
PERFORMANCE. 


THE statistical tables dealing with power-station 
performance, which were published each year before 
the war by the Electricity Commissioners, placed the 
stations in descending order of merit according to the 
thermal efficiency achieved. As a natural result of 
this arrangement, the upper places were occupied 
by high-pressure and high-temperature stations of 
modern type. The procedure was of value in that 
it directed attention to the efficiencies which might 
be attained when full advantage was taken of 
modern technical developments, but it had the 
demerit of indirectly suggesting that stations, the 
names of which appeared lower down in the list, 
were not being operated at corresponding levels 
of performance. Actually a classification in terms 
of thermal efficiency gives no indication of operating 
efficiency. A station, say, fifteen years old with a 
steam temperature of 500 deg. F. and a pressure 
of 250 lb. per square inch cannot show a thermal 
efficiency equal to that of one which is three or four 
years old, with steam at 850 deg. F. and 600 lb. 
pressure, but it may be showing an even better 
performance within its own limits. 

The older stations occupy a very important posi- 
tion in the economic life of the country and will 
continue to do so for many years. It is the fashion 
at the moment to assume, or pretend, that after 
the end of the present conflict the whole material 
equipment of Great Britian will be modernised, 
apparently in a few years. This, however, will 
not be physically or economically possible and 
many domestic grates will not be replaced by the 
highly-efficient designs which are stated to have 
been devised; many power station boilers will also 
continue to work at 250 lb. per square inch. The 
older stations are playing a very important role at 
the present time when power demands threaten to 
outstrip capacity. The Electricity Commissioners’ 
returns, and other publications dealing with power- 
station output, are for the present suspended and 
information about station output is not generally 
available, but an indication of the part which the 
older stations and the older plant are taking in the 
supply field was given in a paper read by Messrs. R. 
W. Biles and G. W. Maxfield before the Institution 
of Electrical Engineers on February 3. 

The paper, which was entitled “Standards of 
Performance of Generating Plant, Based on Five 
Years’ Operating Data,” dealt with the loading 
conditions, outputs and outages of a group of power 
stations, 23 in all, during the past five years. They 








and in steam pressure from 150 lb. to 600 lb. per 
square inch. The location of the group of stations 


1] | is naturally not specified, and as both the authors 


are connected with the Central Electricity Board 
they may bein any part of the country. Information 
on this point, however, would be of no importance 
in connection with analysis which is carried out. 
The value of the data collected, in their bearing 
on the operation of stations of the older class, is 
made evident at the outset by the statement that 
owing to the installation of new plant not keeping 
pace with requirements, existing plant was called 
upon to generate at much higher load factors than 
had been usual previously. 

For the purpose of analysis of performance, the 
stations were dealt with in three groups, the first 
covering those operating at 150 lb. to 275 Ib. per 
square inch and of an average age of 18 years; 
the second, those with pressures ranging from 
300 Ib. to 600 lb. per square inch and averaging 
12 years old; and the third, stations 3 years old 
and also operating at 300 lb. to 600 lb. per square 
inch. Before referring to the results obtained with 
the various groups, there is a matter, incidental 
but of great importance, which should be men- 
tioned. The coal which was supplied deteriorated 
in quality during the latter three years of the five, 
ash content being high and the proportion of fines 
being above. normal, owing to lack of grading at 
the collieries. As a result, boilers of older design 
frequently had to burn coal of low volatile and high 
carbon content totally unsuitable for them; there 
were numerous occasions when fires could not be 
kept alight. With all boilers, the percentage of 
ash was high, amounting to 16-6 per cent. for 
821,000 tons of coal burnt in the last six months of 
1942, Carbon in the ash in some stoker-fired boilers 
was as high as 40 per cent. The unsuitable fuel 
led to increase in repairs and maintenance of 
grates, brickwork and ash plant and it is estimated 
that this unsatisfactory coal resulted in a loss 
equivalent to an installed capacity of 78 MW in 
1942. The reasons for deterioration in coal quality 
are well known, but the whole matter illustrates 
the fact that supposed savings in some particular 
line of activity, may represent a loss from the point 
of view of the country as a whole, when the reaction 
of the “ savings” on other interests are considered. 
The colliery industry is not the only one in which 
this point of view is being ignored. 

The total installed capacity of the stations dealt 
with increased from 553-5 MW to 778-5 MW 
in the 5-year period, an increase of 225 MW, but 
the average available plant capacity increased 
from only 425-5 MW to 537-8 MW or 113-3 
MW. During 1940, 1941 and. 1942 the available 
capacity remained almost constant, in spite of the 
increase in installed capacity. There was, how- 
ever, no check in the increase in load, with the 
result that the average running plant load factor 
rose from 56 per cent. to 77 per cent. It was this 
failure of available capacity to respond to the instal- 
lation of further plant that led to the investigation 
which is recorded. A first cause of this failure 
was a decrease in thermal efficiency both in the 
150 lb. to 275 lb. stations and the 300 Ib. to 600 Ib. 
stations. In the case of the high-pressure stations, 
the average fell from 22-5 per cent. in 1939 to 21 per 
cent. in 1942. The falling off in thermal efficiency 
is attributed, in tne main, to the effect of inferior 
coal, but in the lower group the greater use of the 
older plant of intrinsically higher steam consump- 
tion also had an effect. 

The decrease in available capacity must be 
attributed largely to an iy.:rease in breakdowns, 
some of which, on the boiler side, were a conse- 
quence of the deterioration in coal quality. The 
total breakdowns in the five years 1938-1942 in- 
creased in accordance with the following figures : 
312, 361, 578, 725, 747. These totals include break- 
downs on ancillary plant which, however, were respon- 
sible foronly 6-7 per cent. Boiler breakdowns were 
67-1 per cent. of the total, those on stokers and 
brickwork amounting to 30-6 per cent.; turbine- 


room breakdown’ were 26-2 percent. The majority 
of breakdowns were due to mechanical failure from 
fair wear and tear and not to faulty materials or de- 
sign. As two-thirds of the breakdowns were due to 








ranged in capacity from 2-5 MW to 150 MW, 





boilers, the relative performance of those operating 


at various pressures is of importance. With the low- 
pressure plant there were 2-06 breakdowns per 
boiler during the five-year period ; with the 300 lb. 
to 600 lb. boilers, 12 years old, there were 1-84 per 
boiler; and with the similar pressure group, three 
years old, there were 3-5. The fact that the most 
modern group had the worst record is attributed, to 
some extent, to teething troubles. It seems possible 
that the labour conditions under which manufactur- 
ing and erection have now to be carried on, may 
have been a contributory factor. 

An examination was made of the relation between 
load factor and percentage availability for the three 
groups of stations. Percentage availability was 
defined as the average capacity available between 
6 a.m. and | p.m. each day, plus the average capacity 
available between 2 p.m. and midnight each day, 
divided by the average capacity installed and a 
numerical factor representing the period over which 
the percentage availability was being computed. 
The night period or the lunch hour have been 
excluded to ensure that, if the plant availability 
coincides with the demand, full credit is shown in the 
result. The authors point out that there is no 
objection to taking a 24-hour period if desired, but 
the results would be different from those given. The 
results of the analysis showed that the low-pressure 
stations had an availability of 71-8 per cent. when 
operating at 47-4 per cent. load factor. This is the 
order of load factor for which this older plant was 
designed and confirms the correctness of the employ- 
ment of stations of this type on one-shift or two- 
shift cycles, which is normal grid practice in peace 
time. The intermediate group of stations, 12 years 
old, showed an availability of 71-5 per cent. at 
84-7 per cent. load factor, and the new stations one 
of 79-9 per cent. at 88-7 per cent. load factor. It 
is suggested that a suitable standard of availability 
to aim at would be one of 90 per cent., which 
is already achieved by many stations. It would 
allow all plants an outage of about 54 weeks a year, 
of which 3 or 4 weeks would be necessary for the 
annual boiler overhaul. 

The importance of high availability is that it 
represents a saving in overhead costs ; a lesser total 
capacity will serve for the load. With plant at 25/. 
per kilowatt, 1 kW improvement in availability 
represents a saving of 3/. per annum in capital 
charges, staffing, rates, management and insurance. 
It is suggested that this point of view hardly gets 
sufficient consideration, greater attention being paid 
to operating efficiency. This, particularly when low, 
may show higher savings per point increment 
increase, but if availability is low total possible gains 
in operating efficiency will suffer, particularly with 
a group of stations. The paper gives a nomogram 
from which the relative values of availability and 
operating efficiency can be determined. This shows, 
for instance, when 1 per cent. gain in operating 
efficiency equals 1 per cent. gain in availability with 
various coal costs, load factors, capital charges, etc. 
The problem with which this nomogram is con- 
structed to deal represents an interesting example of 
economic choice. Deliberately to design a station to 
have a very high reliability may involve the sacrifice 
of some features which would be attractive from the 
point of view of thermal efficiency, and the choice 
from among the various possibilities involves a 
complex of technical and economic questions. In 
order that the important factor of availability may 
be taken into account in assessing relative station 
performances, a new measure, termed “ standard 
merit,” is introduced. This is defined as the operat- 
ing efficiency multiplied by the actual availability 
and divided by the maximum probable availability. 
By its use, the authors suggest, all classes of station 
will get due recognition of their performances, as 
the attainment of high “‘ standard merit” will be 
dependent mainly upon good administration, sound 
engineering practice and effective .co-operation 
among all concerned. A nomogram is included in 
the paper to enable the “standard merit’’ of a 
station to be computed easily. It provides for the 
calculation of operating efficiency from the ideal and 
maximum probable efficiencies and allowances for 
load-factor correction. This, combined with the 
actual availability expressed as a percentage of 
the maximum probable availability, gives the 
‘standard merit ’’. 
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VACATION WORK FOR 
COLLEGE STUDENTS. 


From time to time we have recorded the results 
of the Vacation Work Scheme introduced by the 
City and Guilds College in 1934 and now operated, 
on a somewhat wider basis, by the Imperial College, 
the most recent occasion being in our issue of 
January 14, on page 33, ante, when we reviewed 
the ninth annual report of the Scheme. Shortly 
before that date, on December 17, 1943, a conference 
was held in the Imperial College Union, at which 
representatives of the colleges, of the students, and 
of the firms collaborating in the operation of the 
Scheme met to discuss its practical working in the 
light of the experience gained in its administration. 
We have since received a verbatim report of the 
proceedings at the conference, the contributions to 
which appear to be of sufficient importance to 
justify some general consideration of the subject. 
Of the speakers who took part, excluding Professor 
R. V. Southwell, F.R.S., the Rector of the Imperial 
College of Science and Technology, and Professor 
H. Levy, chairman of the Vacation Work Com- 
mittee, three represented the college authorities, 
five were students who had had works experience 
through the medium of the Scheme, and the 
remaining 15 were representatives of industrial 
organisations. Their reactions exhibited consider- 
able variety—so much so, that it is difficult to draw 
any very clear-cut conclusions; but there was 
substantial agreement on the main point that the 
Scheme was justified by the results obtained in 
giving students some insight into the methods and 
normal environment of industry, though if was 
emphasised by several speakers that the brief 
periods of practical’ experience that it afforded 
could hardly be regarded as a substitute for a works 
training in fitting the students for eventual industrial 
employment. _ It is only fair to state, however, that 
no such claim was ever made for it by or on behalf 
of the organisers. 

A point made at the outset by one of the speakers 
for industry was that so many college students, 
when being interviewed, expressed a desire to engage 
in some form of research work ; apparently under 
the impression that only in research was there a 
fitting opportunity to put into practice the know- 
ledge gained in college. The suggestion that a 
works post might be suitable was not often appre- 
ciated, simply because of the applicant’s ignorance 
of works environment and requirements. This 
speaker recommended that the incoming student 
should be conducted round the works first, and then 
invited to express a preference for some particular 
department ; when appointed to that department, 
he should have it impressed upon him that he was 
there to work, and not to watch. The proposed 
programme for the available period would be, 
first, a few days’ “ sight-seeing”; then a week in 
the laboratory ; a month in a production depart- 
ment; and, finally, a week to be spent in seeing 
something of the ancillary operations of industry, 
and writing notes of the things seen and done. 
A student often expressed a desire to return in a 
future vacation ; but this was regarded as unwise, 
as he would obtain a more broadening experience 
by going to another works on the next occasion, 

It was observed by another industrial speaker 
that a common failing among the students was an 
inability to make or read drawings, and it was 
suggested that more attention should be given to 
draughtsmanship in the college curriculum. In 
this connection, the valuable comment was made 
by Professor C. L. Fortescue that firms would do 
well, when taking vacation students into their works, 
to put them on to a marking-off table, where, he 
said, “‘ they would learn more of the principles of 
engineering drawing in two months than a univer- 
sity could teach them in three years.” 

The remarks of the contributors to the discussion 
were summed up by Dr. A. P. M. Fleming, of Messrs. 
Metropolitan-Vickers Electrical Company, and a 
member of the governing body of the college. 
What, he asked, was the best way of dealing with 
this vacation training, bearing in mind that it 
could only extend over two or three periods of a 
few weeks each? It was essential, he thought, that 
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any firm taking such students should have some 
definite plan in mind: possibly organised by th: 
personnel manager, and probably quite different 
from the plan that would be applicable to a youth 
spending two or three years in the same organisa- 
tion. How the vacation periods should be spent 
would appear to depend on whether or not the 
student was to have a post-graduate training in 
industry. If such a training were intended, it would 
probably be best for him, during his vacations, to 
get down pretty closely to one or two jobs, as that 
would give him the best chance to appreciate the 
skilled artisan’s point of view. From a good deal 
of experience, Dr. Fleming endorsed strongly the 
principle that the student should work, and not 
merely watch. A good deal of benefit could be 
derived, however, from lectures, to assist the student 
to view the activities of the works in a proper 
perspective. Opportunities should be afforded for 
him to meet the various kinds of personnel em- 
ployed, so that he could appreciate how they must 
all work together as a team. The question of 
putting students on research work depended greatly 
on the particular industry and the particular firm, 
but, in general, Dr. Fleming thought it better, in 
view of the limited time available, to keep them 
away from research and to concentrate on factory 
processes, which they would not normally encounter 
in college. Remuneration, which had been dis- 
cussed, was a matter which obviously needed 
adjustment to meet particular cases; too much 
pay had disadvarttages, as well as too little. Regard- 
ing the duration of a vacation apprenticeship, he 
considered that eight weeks was the minimum; a 
shorter period was very difficult to organise. 

The conference was concluded by Professor C. L. 
Fortescue, Dean of the City and Guilds College, 
who offered some personal comments on various of 
the points raised, and suggested, in the first place, 
that there was no objection from the college point 
of view, to students who had passed their examina- 
tions spending ten weeks, instead of only eight, in 
obtaining works experience. The reasons why the 
college authorities were anxious for students to use 
their vacations in this way were several: there 
was the attainment of a certain degree of manual 
dexterity ; there was the encouragement of accu- 
racy, and appreciation of the fact that, in industry, 
a mistake might be a serious matter; there was 
the opportunity afforded to a student to form some 
judgment of the course that he would like to pursue 
as his life’s work on leaving college—though he 
thought that most students made up their minds 
quite early on that point ; and there was the great 
advantage of rubbing shoulders with those actively 
engaged in industry, some of whom, perhaps, were 
on very different social levels. The main argument 
in favour of vacation apprenticeships, however, was 
that every industrial organisation of any standing 
was constantly on the look-out for promising young 
men who, after adequate experience, might go on 
to fill high executive posts. Firms might be content 
to trust to haphazard methods, in selecting such 
youths; but the vacation apprenticeship gave the 
senior executives the opportunity to study them 
for longer periods. A vacation course was a service 
to industry as well as to the student himself. 

While agreeing with most of these arguments in 
favour of vacation apprenticeships, we would 
observe that one of the most important points in 
the discussion was not referred to by either Dr. 
Fleming or Professor Fortescue. It was made by 
Mr. G. L. Jones, of Messrs. A. C. Cossor, Limited, 
who inquired, ‘‘ Do we need in industry only the 
first-class research man from the universities? Is 
there not another type of university-trained man 
who can do a good job in industry now—not the 
man with the first-class honours degree, who will 
obviously go in for research, but the person with a 
sound second-class degree and a good all-round 
college record?” The difficulty of finding the 
right type of foreman, Mr. Jones continued, was one 
of the most critical problems in industry; could 
not the universities encourage students to tone 
down their objectives so far as industry was con- 
cerned. It was not an unworthy function in life 
to work in a responsible supervisory position in 
modern industry ; but it involved years of practical 
training, and that meant working on a bench, 
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NOTES. 


THe Coax Srrvartion. 


THE summary of coal-output statistics for the 
four weeks ended January 22, 1943, issued on Friday 
last by the Ministry of Fuel and Power, records yet 
another decline, though some part of the decrease 
is attributable to the fact that the period includes 
both the Boxing Day and New Year holidays. For 
this reason, the figures are not directly comparable 
with those of the corresponding period a year ago, 
which included only the New Year holiday. The 
output of saleable coal for the period now covered 
was at the average rate of 3,495,500 tons a week 
as against 3,662,600 tons in the preceding four weeks. 
It is estimated that transport difficulties involved a 
loss of production amounting to an average of 31,500 
tons a week, and that a further 14,200 tons were 
lost as the result of labour disputes. The production 
from opencast workings, not included in the before- 
mentioned total, averaged 76,800 tons a week, as 
compared with 86,600 tons a week in the preceding 
four weeks. The Leicestershire coalfield was the 
only one to qualify for an output bonus, Is. 6d 
per shift being earned by an output representing 
106-9 per cent. of the agreed standard for that 
district. Only two other coalfields, South Derby- 
shire and Shropshire, recorded more than 95 per 
cent. of their standard figures, the certified percent- 
ages being 98-9 and 96-4, respectively. Nine 
districts showed returns of less than 90 per cent., 
the lowest being South Wales and Monmouthshire, | 
with 85-9 per cent. Meanwhile, disputes continue | 
regarding alleged “‘ anomalies” arising out of the | 


. 


- 


for those employed on the surface. 


to a question in the House of Commons on Feb- | 


ruary 8, said that he was aware of the dissatisfaction | The engine, No. 2403, was of American design and 


in the coalfields, but pointed out that, by agreement 


between the coalowners and the miners, the question | July 22, 1943, since when it has steamed 10,088 | 
It is of the 2-8-0 wheel arrangement, with | 
were referred to the districts concerned for adjust- | bogie tender, and the boiler, designed to work at 


of anomalies which had arisen in certain districts | 


ment by negotiation. To the suggestion of Mr. E. | 
Shinwell, that the Minister himself must accept | 
some responsibility for the dissatisfaction, Major 
Lloyd George replied that he was always prepared 
to take responsibility, but he thought it deplorable | 
that, after wages had been raised, there should be 
a greater loss of tonnage than in any week since the 
war began. Mr. T. Fraser then asked whether, in 
view of the loss of tonnage, and the ultimate respon- 
sibility of the Minister, it would not be a good thing 
to relieve the coalowners of their responsibility ; 
to which Major Lloyd George retorted that “ it 
must be realised that the miners have some respon- 
sibility, too. The award was made by machinery 
to which both sides agreed.” Further misunder- 
standing was caused by a statement that the Porter 
award could not be implemented without Govern- 
ment authority to the mines to draw the extra 
money from the Coal Charges Order Fund, as the 
money was not in the industry to meet the increased 
cost, variously estimated at 20,000,000/. to 
30,000,0001. a year. 


British Overseas AIRWAYS. 


A survey of the operations of the British overseas 
air services during 1943, recently issued by the 
British Overseas Airways Corporation, shows that 
the aircraft of the Corporation flew approximately 
12} million miles in the course of the year, a figure 
which represents an increase of 25-2 per cent. over 
the mileage for 1942. The ton-mileage flown was 
approximately 22,250,000. At present, the Corpora- 
tion is operating about 50,000 miles of routes, the 
most outstanding service being the North Atlantic 
Ferry, which is still operating in both directions 
over the 3,200 miles between the United Kingdom 
and Montreal. This route was pioneered by Brtiish 
Overseas Airways, which became responsible for 
operating it in September, 1941, and is the only 
North Atlantic air service to have been maintained 
through two winters. It transports back to Canada 


the pilots and crews of the Transport Command of 
the Royal Air Force, after they have delivered in 
this country aircraft constructed in North Am€rican 
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factories, and carries Government passengers and 
freight on the eastward journeys. A flying-boat 
service is also maintained between the United 
Kingdom and Baltimore. Other services are from 
the United Kingdom to West Africa; to Egypt; 
to Lisbon and Gibraltar; to Sweden; and to 
North Africa. Services which do not touch the 
British Isles include Cairo-Teheran, Cairo-Addis 
Ababa, Cairo-Aden, Cairo-Takoradi, and Cairo- 
Karachi; Khartoum-Nairobi; Durban-Calcutta 
‘the so-called ‘‘ Horseshoe Route,” some 8,000 miles 
in length); Durban-Johannesburg; and two 
services across Africa, from Lagos to Cairo, via 
Leopoldville and Khartoum, and Kisumu to Mada- 
gascar. The figures for 1943 show a decrease by 
comparison with those of 1942 in respect of mail 
only, the corresponding ton-miles being 3,094,235 
as against 3,318,250; a drop of 6-8 per cent. In 
other respects, there are considerable increases. 
Passenger ton-miles are up from 9,154,409 to 
11,252,868 (22-9 per cent.) ; freight ton-miles, from 
4,760,398 to 7,886,809 (65-7 per cent.); total 
| traffic ton-miles, from 17,233,057 to 22,233,912 
(29-0 per cent.); number of passengers carried, 
from 49,847 to 65,667 (31-7 per cent.) ; mail carried, 
from 1,093 tons to 1,271 tons (16-3 per cent.) ; and 
freight carried, from 2,139 tons to 3,975 tons (85-8 
per cent.). The figures quoted are provisional, but 
they indicate a volume of traffic that promises well 
for the futuré of the Empire air routes when stable 
conditions can be restored. 








Locomotive BorLeR Explosion ON THE GREAT 
WESTERN RalLway. 


On November 17, 1943, the steel firebox of an | 
Porter award of a national minimum wage of 5l.| American-built engine collapsed due to shortage of | 
a week for men working below ground and 41. 10s. | water, the fireman receiving injuries from scalds, 
The Minister | from which he subsequently died. An inquiry was 
of Fuel and Power (Major G. Lloyd George), replying | instituted by the Ministry of War Transport, which | 


has now circulated the results of the investigation. 
construction, and was delivered in this country on 
miles. 


225 lb. per square inch steam pressure, was fitted 
with a steel inner firebox consisting of a j-in. single 
plate forming the sides and crown, butt-welded to 
the flanged tube and back plates. The crown was 
supported by 238 wrought-iron stays, screwed and 
riveted at each end. Two lead-filled fusible plugs 
were fitted on the centre line of the crown, 10 in. 
from the tube and back plates, respectively. The 
length of the plugs was 23.in. and they projected 
about 1} in. into the water space. The central 
hole of each was stepped, being } in. in diameter 
at the top for a length of § in., and } in. in diameter 
for a further § in. ; both these portions were tapped 
and filled with lead. The remainder of the hole 
was untapped and § in. in diameter. A single water 
gauge was fitted on the left, or fireman’s side, and 
three test cocks on the driver’s side, which accorded 
with the practice of the Great Western Railway ; 
but, instead of the plug cocks usual in British water- 
gauge fittings, this gauge had screw valves with 
wheel handles, the water and drain valves forming 
parts of the gauge fitting and the steam valve being 
separate and connected to the gauge by a lagged 
copper pipe. The steam valve being too high to be 
readily accessible, its spindle was fitted with a 
jointed extension, bringing the operating wheel 
close to the regulator handle on the driver’s side 
of the footplate. The engine was hauling the 
2.35 p.m. down goods train from Banbury to 
Margam, and was approaching Honeybourne, near 
Evesham, at about midnight on November 17, 
when the firebox crown collapsed. Subsequent 
examination showed that the crown plate, which 
was discoloured by overheating, had torn away 
from the roof stays and bulged downwards to a 
maximum extent of 1 ft. 7} in., tearing away also 
from the upper rows of side and back stays and 
from the top row of superheater flue tubes. The 
plates were not fractured, and the welded joints 
showed no sign of failure. The lead in the fusible 
plugs had not melted entirely, and in each case 
some loose metal was still lodging in the upper 
part of the tapped hole. The steam and water 
passages of the water gauge were found to be 





clear, but the spindle of the steam valve was slightly 
bent and tended to bind in the packing nut of the 
gland. Two other drivers had worked the train in 
the earlier stages of its run, and both had tested 
the water gauge and believed it to be showing a 
true level. One of the firemen noticed that the 
water was “ swirling or bubbling” in the glass and 
opened and closed the drain valve more than once ; 
but, each time, the water level returned to near the 
top of the glass. Apparently, however, the steam 
valve was only partly open, although the stiffness 
of the extension gear made it feel to be fully open ; 
and, in this position, as was found by subsequent 
experiment with a test rig, it was possible for the 
gauge to show a false level. Regarding the failure 
of the plugs to fuse completely, it was suggested by 
the investigating officer, Mr. J. L. M. Moore, that, 
when the lead in the centre of the hole began to 
melt and allowed some steam to issue, this steam, 
being at a temperature some 200 deg. F. less than 
the melting temperature of lead, chilled the metal 
and prevented further fusion, while the unmelted 
mass of lead was still too big to be forced through 








the smaller part of the hole. It was added that the 
Chief Mechanical Engineers of the four main-line 
railways had taken note of the disadvantages of 
this type of plug and were considering a new type 
for use on these engines. It was not thought 
necessary, however, to fit British-pattern water 
gauges, with plug cocks, as drivers and firemen were 
becoming daily more accustomed to the American 
types of engine, and special shed instructions had 
been issued, to ensure that the steam valves were 
kept fully open. 


Hieu-VacuumM DEVELOPMENTS IN CHEMICAL 
ENGINEERING. 


| New developments in high-vacuum technology in 
| the pressure range from a fraction of a millimetre 
| to a fraction of a micron of mercury are now 
believed to be likely to become important aids to the 
United States chemical industry. Former labora- 
tory techniques in the production of low pressures 
far below those which can be developed with con- 
ventional pumping equipment are being applied to 
industrial work, and it is considered probable that 
the near future will see the introduction of many 
new products and improved processes in the United 
States, hitherto impossible at the pressures then 
obtainable ; specifically, in the chemical field, the 
distillation and fractionation of heat-sensitive 
materials and those of high molecular weight are 
considered practical where distillation was pre- 
viously out of the question. In metallurgy, it is 
expected that many of the lower-boiling point metals 
will be produced from their ores by direct reduction 
under high vacuum, making them available at lower 
cost and by simplified processes. In a few instances, 
pressures in the micron range, or below, are already 
being used industrially. The oldest example is 
the radio valve and cathode tube industry, which 
has dealt with pressures as low as 10-* mm. Hg for 
about 20 years. Vitamin concentrates have been 
produced commercially for several years on a large 
laboratory scale, using distillation under pressures 
in the micron range (0-001 mm.). The coating of 
lenses and optical mirrors by condensing thin films 
of vaporised salts and metals under high vacuum 
is now being practised extensively ; and recently 
the first large-scale application of the high-vacuum 
reduction of metals has been introduced in several 
ferro-silicon plants now making magnesium for war 





Tue FARADAY MEpAL.—The Council of the Institution 
of Electrical Engineers have awarded the Faraday 
Medal to Dr. Irving Langmuir for his outstanding con- 
tributions to electrical science. Dr. Langmuir’s work 
on hard vacuum valves, thyratrons and gas-filled in- 
candescent lamps is well known and he has also worked 
on atomic-hydrogen welding and carried out fundamental 
researches on oil films. Dr. Langmuir is a Foreign 
Member of the Royal Society and holds the position of 
associate-director of the research laboratory of the 
General Electric Company, Schenectady, New York. 
The Faraday Medal, of which this is the 22nd award, 
is given by the Council of the Institution not more 
frequently than once a year, either for notable scientific 
or industrial achievement in electrical engineering or 
for conspicuous service rendered to the advancement of 





electrical science. 


114 





THE ENGINEERING 
OUTLOOK. 


V.—Moror VEHICLES AND CYCLEs. 

Owrne to the paucity of published statistics in 
war time, little or no information can be gleaned 
regarding the output of the motor-vehicle industry. 
It is well known that the industry has been fully 
employed, mainly on equipment required directly 
by the Forces, such as lorries and other transport, 
tanks, and, in some cases, aircraft. Judging from 
company reports, the industry has been enjoying a 
period of increasing prosperity. The profits of a 
number of companies—for example, Rolls-Royce, 
Morris, Ford, and the Associated Equipment Com- 
pany—have shown a substantial increase as com- 
pared with the previous year, while Austin’s have 
announced the intention to redeem their 5 per cent. 
debenture stock—a sure sign of relative prosperity 
in trading conditions. 

In August, the Society of Motor Manufacturers 
and Traders announced the formation of a public 
relations committee, with the object of publicising 
the potential economic value of the motor industry 
in post-war years. In his first statement, the chair- 
man of the committee, Sir Miles Thomas, said that 
before the war the industry gave employment, 
directly and indirectly, to 1,385,000 people. During 
the war this number had been greatly increased. 
Sir Thomas said that, provided certain restrictions 
were removed, the industry could get back into 
peace-time production after the cessation of hos- 
tilities very much more quickly than was generally 
imagined. He also foretold, again contrary to 
general belief, that production would be resumed 
where it left off, and that, for some time, no great 
change in models was to be expected. Given fair 
opportunity, the industry would be able to absorb 
hundreds of thousands of workers in well-paid 
employment, and could make a valuable contribu- 
tion to the post-war export trade. One of the factors 
which Sir Thomas had in mind as affecting export 
possibilities was undoubtedly the future of the horse- 
power tax in this country, and in this connection 
the recent announcement that the Government are 
considering the future of this tax is of considerable 
importance. It was already recognised before the 
war that, if British motor-vehicle manufacturers are 
to compete successfully in overseas markets, the pro- 
duction of higher-powered cars must be encouraged. 

The Research Department of the Institution of 
Automobile Engineers has continued its work during 
the past year, and some of its activities, which 
include tests on the durability of gears and bearings, 
bending fatigue tests on motor-car shafts, and the 
properties of certain lubricating oils, were outlined 
in articles published in ENGINEERING on October 8 
and 15, 1943. Some of this work should have con- 
siderable influence on the technique of automobile 
engineering, and on design, after the war. In 
October, it was announced by the Motor Vehicle 
Dismantlers’ Association that so many applications 
for membership had been received that the future of 
the association seemed assured. If the association 
can establish itself on a strong footing it may well 
have an important influence on the post-war motor 
industry. It is well known that, before the war, the 
flooding of the second-hand car market was a source 
of considerable anxiety to motor-car manufacturers. 
After the war, presumably, there will be a large 
number of Army vehicles for disposal, while, when 
new cars become available, a high proportion of 
private motorists will probably wish to change their 
cars, thus releasing a very large number of second- 
hand cars, many of which may be more suitable for 
dismantling than for re-sale. 

In May, 1943, the Ministry of Works announced 
that, during the following 18 months, approximately 
a quarter of a million disused cars and other vehicles 
would be broken up for the Ministry. At that time, 
about 1,500 vehicles per week were being dis- 
mantled, but the Government planned to increase 
the number of depots with car-breaking facilities. 
The chief Government depot was to be at the Crystal 
Palace. After being stripped, the bodies of the 
vehicles are piled and set on fire to remove useless 
timber and cloth, during which process the body 
solder is melted out and can be recovered from the 





ashes. As a result of the war, dismantling and scrap 
recovery are being carried out to a much greater 
extent than ever before, since economic considera- 
tions are no longer the governing factor. 

In September, 1938, there were over two million 
private cars and taxis, and a further half a million 
commercial vehicles, registered in the United 
Kingdom, compared with a world total, for Decem- 
ber, 1938, of 35 million cars and taxis and eight 
million commercial vehicles, of which 25 million 
cars and taxis and four million commercial vehicles 
were in the United States. The peak production of 
private cars and taxis in the United Kingdom was 
in 1937, in which year the output was slightly 
below 400,000. Since the average life of a private 
car is 8} years, a very high proportion of the cars 
on the road at the outbreak of war will require 
replacement within the first few years after the 
war. At the 1937 rate of production, five years 
would be required to work off the replacement 
demand alone. For comparison, it may be men- 
tioned that the United States production of private 
cars reached 3} millions in 1941. 

Mr. Noel Baker, Parliamentary Secretary to the 
Ministry of War Transport, has predicted that 
“ within 20 years after the end of the war the number 
of motor vehicles on the road will be four times as 
great as in 1939.” While this estimate may appear 
optimistic, there is no doubt that production will 
require to be expanded above the pre-war peak in 
order to meet the immediate replacement demand 
at home, the considerable export requirements which 
will no doubt exist both in Europe and elsewhere, 
and the new demand from people who have not 
previously owned cars. It has been estimated that 
a possible objective for exports after the war would 
be 200,000 vehicles per annum, which compares 
with a total of 58,000 vehicles exported in 1937. 
Some countries, such as Brazil, have established 
during the war a motor-vehicle industry of their 
own, and exports to these countries may well be 
lower after the war. Most of the Dominions have 
also greatly increased their mechanical engineering 
capacity, part of which may be available for car 
production after the war. However, these factors 
may well be more than counterbalanced by the 
immediate requirements in Europe and by an 
extension of car ownership to lower income groups. 
With a possible home demand for replacement 
alone of about 400,000 per annum, it would seem 
that the total motor-vehicle capacity in the United 
Kingdom should be in the region of 600,000 per 
annum. If Mr. Noel Baker’s hopes are to be 
realised, it will have to be a good deal higher. 

In the past, the motor-vehicle industry has been 
hampered by the high price of steel sheet, and the 
British Iron and Steel Federation have been 
repeatedly attacked by motor manufacturers, 
including Lord Nuffield and Sir Charles Bartlett, 
chairman of Vauxhall Motors, Limited, in this 
connection. The price of steel sheets and sheet 
bars in the United Kingdom is far higher than in the 
United States, the present price of sheet bars being 
121. 12s. 6d. and of sheets around 181. per ton. At 
the current rate of exchange of 4-03 dols. = 11. (which 
certainly over-values the dollar), these prices are 
equivalent to 51 dols. per ton for sheet bars and 
72-5 dols. per ton for sheet, compared with United 
States prices of 34 dols. and 47 dols. f.o.b. Pitts- 
burgh. Moreover, it is claimed by British motor-car 
manufacturers that there is in this country no 
continuous-strip mill capable of producing motor 
body sheets of the size and quality which the motor 
industry requires. 

The manufacture of bicycles has been continued 
during the past year, although on a limited scale, 
but no output statistics are available. Such cycles 
as are now made conform to a utility specification, 
and have, for example, no chromium plating. As 
with the motor industry, the cycle and motor-cycle 
industry appears to have enjoyed a period of 
increasing prosperity, being engaged mainly on the 
provision of equipment for the Army. In June, 
the whole of the issued share capital of Messrs. 
Rudge-Whitworth, Limited, was purchased from 
Electrical and Musical Industries by the Rayleigh 
Cycle Company, thus still further increasing the 
proportion of the total production accounted for 
by that company. 
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LETTER TO THE EDITOR. 


A MIDDLE-EASTERN COMMENTARY. 
To THe Eprror or ENGINEERING. 


Srr,—I should like you to know how much 
your paper is valued in this country, especially |, 
expatriate readers who have not seen their own 
country since the war began. We receive the pape 
too late for us to take part in the discussions in 
your correspondence columns; but nevertheless | 
am sending a few general comments in the hope 
that their Middle-Eastern bias may possibly be 
helpful to you. 

It happens that contributions in your July and 
August numbers have given me most valuable 
information on a question that interests me very 
deeply, namely, coal conservation. Yet, after 
studying ‘‘The Gas Industry in the National 
Economy ’’* and “‘ The Case for Coal Research,’’+ 
I am left wondering what I am to do next. I try 
to compare these articles with my recollections of 
Professor C. L. Fortescue’s address to the Institu 
tion of Electrical Engineerst and of Sir William 
Stanier’s statements on locomotive coal consump 
tion. I ask myself what the gas engineers think 
about the improved anthracite-burning cookers that 
I used to see advertised. Then I look \t to-day’s 
local newspaper and wonder whether chere will 
be any coal to conserve if nobody will fetch it 
out of the earth. Can everybody be free at the 
same moment? If the miner uses his freedom in 
the sense of staying above-ground and encouraging 
his sons to do likewise, can the householder be free 
to fling unlimited coal on the open fire and to have 
unlimited hot baths ? 

Then, when I turn to other preoccupations of our 
profession—improvements in the esthetics of 
engineering structures, improvements in engineering 
education, and the like, —I realise that the problems 
to be discussed have a range, a variety, and an 
urgency quite beyond anything we have been 
accustomed to. Which in turn leads to the question 
to which I invite your own especial interest: Is 
there in England a critical apparatus capable of 
properly discussing these problems ? 

Journals such as your own, and the various but 
steadily growing publications of the professional 
societies, are already fully occupied in presenting 
information on the highest possible technical level. 
They are prepared by technicians for technicians. 
But what is there for the use of men of other pro- 
fessions, and for financiers, politicians, and all 
manner of alert, intelligent people who would like 
to be kept informed about the doings of engineers ? 
Possibly from time to time abstracts of technical 
articles may appear in The Times, but otherwise 
readers must depend on quite untrustworthy para- 
graphs in popular dailies. In Great Britain we 
do not even possess such periodicals as The Scientific 
American and Popular Mechanics. On the other 
hand, we do possess weeklies such as The Spectator 
and The New Statesman, which profess to be reviews 
of politics, literature, and the arts. We have The 
Economist, which serves as a review of finance. 
Why not, then, a review of technical affairs, in- 
tended for the same type of reader as these existing 
weeklies ? 

I think you will agree that, in their own line, 
these periodicals deal with matters which are quite 
as technical as the matters projected in my imaginary 
weekly. Writers on military strategy, and on naval 
and aerial warfare, assume a fairly high standard 
of knowledge on the part of their readers. But as 
an example of the way in which they fail, let me 
remind you of some rather misguided contributions 
to The New Statesman recently on the question of 
Scottish electrification schemes. A technical review 
could have presented these more or less sentimental 
objections in a much more reasonable way. As 
examples of the manner in which engineers and 
architects need to be kept in touch with the public 
they serve, one might suggest air transport from 
the viewpoint of the passenger, fuel economy from 





* ENGINEERING, vol. 156, page 5 (1943). 
t+ Ibid., page 35 (1943). 
t ENGINEERING, vol 154, page 315 (1942). 
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the point of view of the housewife putting the joint 
in the oven, houses and flats instead of houses or 
flats, and so on. The point would be to permit 
criticism and discussion with a freedom and feeling 
of ferment and effervescence that would be out of 
place in your columns, and yet with the same 
standard of technical accuracy and responsibility. 

Naturally, your own columns would not escape 
notice. My hypothetical reviewers might find 
occasion to point out that you are prepared to be 
enterprising about everything but enterprise. You 
are prepared to give equal consideration to all 
forms of energy—thermal, hydraulic, or electrical— 
but only one kind of enterprise satisfies you, private 
enterprise. Ought not a spirit of scientific curiosity 
induce you to ask why public enterprise might not 
be made workable, having regard to the great 
numbers of people who seem to prefer it? The 
collaboration between Britain, America, and Russia 
provides unexampled opportunities for full-scale 
comparisons ; yet you are determined to pre-judge 
the result of the comparison. Has not ENGINEERING 
missed a very sound debating point ? The Russian 
system has worked in a country which is virtually 
independent of outside sources of supply; but 
would it work in a country which lives by its export 
trade ? 

I daresay my reviewers could make play with 
your diverse views on the reckless scrapping of 
plant that still has years of useful life in front of it. 
If the plant is a British power station, you condemn 
the policy; if the plant is an American radio set 
or motor car, you approve of it—at least, by 
implication. You look benignantly upon the policy 
of American expanding economy, which means, in 
effect: ‘* Whatever you possess, throw it away 
and buy another one.” And the injunction is 
enforced by a most portentous mechanism of 
advertising and salesmanship. The resulting waste 
of useful hours of operating life, and consequent 
waste of raw material, must far outweigh the waste 
involved in scrapping a few obsolescent turbo- 
genérators in Great Britain. 

It would not matter if the Americans used up 
their own oil and cut down their own forests and 
laid waste their own prairies ; but turn them loose 
in the world and they will suck it dry like a squeezed 
lemon in a hundred years. Here in this country 
(and now I revert to my own views) we are ominously 
conscious of forthcoming American penetration. 
For months now, a steady advertising campaign 
has been going on, alike in British, French, and 
Arabic newspapers. American aircraft, American 
steel, are continuously being pushed before the 
public. This is an entirely new development. 
Meantime, there are no similar British advertise- 
ments. Do you consider that British publicity is 
at fault, or do you think that all is fair in love 
and war? In England, it may be easy to think 
that there is enough of everything for everybody : 
“There’s plenty more where that came from.” 
Here, we are conscious that India is just round the 
corner, with a population rising at the rate of five 
millions annually. 

I do not apologise for the length of this letter. 
The stimulating effect of your paper is alone 
responsible: With good wishes for its continued 
success. 

Yours truly, 
HERBERT ADDISON, 
M.Sce., A.M.Inst.C.E., 
Professor of Hydraulics. 
Faculty of Engineering, 
Fouad I University, Giza, Egypt. 
December 12, 1943. 








Tae Late Mr. G. Rosson.—We regret to announce 
the sudden death of Mr. George Robson, which occurred 
at his homein Ringinglow-road, Sheffield, on January 31. 
Mr. Robson, who was founder of Messrs. Geo. Robson 
and Company (Conveyors), Limited, manufacturers of 
elevators and conveyors, Eclipse Engineering Works, 
Hodgson-street, Sheffield, 3, was born at Hawick, 
Roxburghshire, in 1875. He served his apprenticeship 
in a Glasgow engineering works and afterwards came to 
Sheffield. In 1905, he founded the firm of Geo. Robson 
and Company, the name of which was changed to 
Robson and Company (Conveyors), Limited, a 
short time ago. Mr. Robson was working until a few 
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RAILROAD EQUIPMENT IN 
WAR TIME.* 


By Lawrorp H, Fry. 
(Concluded from page 85.) 


An excellent example of the usability of-steam loco- 
motives is given by the heavy 2-8-8-2 compound 
Mallets of the Norfolk and Western. Thirty-five of 
these are operated in a pool out of a roundhouse at 
Shaffer’s Crossing, Roanoke. The average time re- 
quired to service and refuel these engines between 
trips in December, 1940, was 3} hours at Roanoke, 
which is the maintenance point for these locomotives. 
At the other end of their runs, the time for servicing 
averaged 2 hours 45 minutes. This figure represents 
the motive-power turning time, which is the time the 
locomotive is out of service because of actual servicing 
requirements. The total time between runs depends 
also on train schedules, demand for power, and the 
availability of crews. 

Passing from performance to design, Table I, here- 
with, shows a number of representative locomotives 
which are handling war traffic. Table II shows three 
novel designs recently put into service, which will 
undoubtedly influence the future. Table I includes 
two groups of four-cylinder Mallet articulated loco- 


driving wheels 75-in. in. diameter, this locomotive can 
develop a tractive effort which will fully utilise the 
weight on the drivers and at the same time can make 
passenger-service speeds without unduly high rotative 
—. Present practice shows that the old idea is 
obsolete that a low-wheel engine was to be preferred for 
freight service, and the idea should be discarded. A small 
driving-wheel diameter has the minor advantages of 
less weight, particularly in the unsprung parts, and, 
with a given stroke, a better leverage for changing 
piston thrust into tractive effort. These are much 
more than offset in a high-wheel engine by the lowered 
rotative speed at a given train speed in miles per hour, 
and in the better opportunity for correct -counter- 
balancing. Much is to be gained by making driving 
wheels of ample diameter for all classes of locomotives. 

Returning to Table I, it is seen that, in spite of the 
apparent diversity, the locomotives follow a fairly 
definite and uniform pattern. Although designers may 
express their personalities in details such as trucks, the 
logic of the ye aren requirements is inescapable. 
The load on a driving axle ranges up to about 75,000 lb., 
varying according to the road structure and the re- 
strictions provided by the chief engineer. The number 
of driving axles is chosen to meet the tractive force 
desired, and, when more than five axles are to be driven, 
they are split into two groups with two pairs of cylinders 





TABLE I.—REPRESENTATIVE LOCOMOTIVES. 



































motives with, res 
axles in a set. In the rigid-frame locomotives are 
three groups of two-cylinder engines having, respec- 
tively, five, four, and three driving axles. In each 
group, the various railroads differ somewhat: in their 
choice of leading- and trailing-truck arrangement. 
In Table I, the large 8-8-coupled Mallets have, in one 
case, four-wheeled trucks, front and back ; and, in the 
third, a four-wheeled front truck with a two-wheeled 
trailing truck. Even greater variety of truck arrange- 
ment is found in the 6-6-coupled Mallets. The Chesa- 
peake and Ohio engine has a two-wheeled front truck 
and a six-wheeled trailer truck. In the rigid-frame 
locomotives, only the comparatively slow-speed ten- 
coupled locomotives have two-wheeled front trucks. 
All of the eight- and six-coupled engines have four- 
wheeled front trucks. All but two have four-wheeled 
trailer trucks. 

In grouping the locomotives, they have been 
separated according to the number of driving wheels, 
but no attempt is made to divide them into freight 
and passenger service. No such division is practicable. 
The six-coupled locomotives, the Pacific type, and 
the Hudson type are specifically designed for passenger 
work, but a large proportion of the heavier locomotives, 
from the eight-coupled 4-8-4 type up to the double 
eight-coupled articulated Mallets, are designed and 
used for both freight and passenger service. The 
Norfolk and Western 2-6-6-4 engines make 65 m.p.h. 
with tonnage trains in regular freight service, and the 
Southern Pacific 4-8-8-2 locomotives, with 63}-in. 
drivers, are reported to be capable of 80 m.p.h. 
Attention is called to the usefulness of the 4-8-4 
type for heavy-passenger or fast-freight service. With 





* Paper presented at a joint meeting of the Engineer- 
ing Institute of Canada and the Ameritan Society of 
Mechanical Engineers, held in Toronto, September 30 to 





hours before his death. 


ively, four and three driving | 





| 
Diameter of 
Weight on Serv iain Trucks 
Road. Type. ae Drivers. Service. Horse-power. per Unit. 
Steam locomotives— In. Lb. 
Wile. 2s és os 4-8-8-4 540,000 — ond — 
8. Pacific 4-8-8-2 634 530,000 _— — —_— 
N.W. .. 2-8-8-2 57 530,000 _ _ —- 
C. & O. 2-6-6-6 67 470,000 _— — — 
U.P. 4. 4-6-6-4 69 403,000 - — — 
N. & W. 2-6-6-4 70 ,000 _ —_ — 
A.T.S8.F. 2-10-4 74 372,000 —_— — _— 
C. & 0. 2-10-4 69 373,000 _— 7 ie 
A.T.8.F. 4-5-4 80 286,000 ve —_ _ 
P.R.R. 4-8-2 72 271,000 — — iene 
D. & H. 4-8-4 75 270,000 — — hes 
N.Y.C. 4-8-2 72 266,000 — _ aan 
A.T.S.F 4-6-4 84 213,000 _— _ a 
N.Y.C. 4-6-4 79 202,000 -- — — 
Diesel locomotives— 
A.T.S.F. ae 2-unit 36 417,000 Pass. 4,000 T wo 6-wheeled 
A.T.S.F. 4-unit 40 924,000 Freight 5,400 Two 4-wheeled 
C.M.8t.P. 2-unit 40 448,000 Pass. 4,000 Two 6-wheeled 
N.Y.N.H. & H 2-unit 40 461,000 General 4,000 Two 6-wheeled 
TABLE II.—Recent Locomotives. |and an articulated frame. The general tendency is 
to use a four-wheeled trailing truck to provide carrying 
Diameter Weight capacity for a large firebox and boiler. Exceptional 
Road. Type. of Driving on boiler capacity is provided in the C. and O. locomotive 
Wheels. Drivers. by the use of a six-wheeled trailing truck. Driving 
i = wheels range in diameter from 57 in. to 70 in. in the 
PRR. 46-44 7 355,000 multi-axle articulated groups, from 69 in, to 74 in. 
P R.R. 6-4-4-6 84 281,000 in the ten-coupled, 72 in. to 80 in. in the eight-coupled, 
P.R.R. 4-4-4-4 80 268,000 and 79 in. to 84 in. in the six-coupled group. 


To sum up Table I briefly : the representative steam 
locomotives have three, four, five, six, and eight pairs 
of driving wheels, ranging from the 4-6-4 type used 
mainly for passenger service, up to the 4-8-8-2 Mallet 
type used for both passenger and freight service. 
With a driving-axle load of about 68,000 Ib. and a 
maximum tractive effort of about one-quarter of this, 
say 17,000 lb. per driving axle, the locomotives range 
in tractive effort from about 51,000 lb. to 136,000 Ib. 
Table I also lists four typical Diesel-electric locomotives. 

One freight locomotive, rated at 5,400 h.p. is com- 
posed ef four units, each with two four-wheeled 
trucks with all axles driven. Three 4,000-h.p. 
two-unit passenger or general-purpose locomotives 
are listed. They have two six-wheeled trucks, in 
each of which the centre axle is idle and the outer 
axles are driven. One passenger locomotive has 36-in. 
wheels ; the other three engines all have 40-in. wheels. 
All four locomotives have about 50,000 Ib. on each 
axle. Weight on drivers ranges from 417,000 lb. to 
461,000 Ib. in the passenger locomotives and up to 
924,000 Ib. in the freight engines. 

It will be noted that the weight on the driving wheels, 
and consequently the maximum tractive effort, is high 
in relation to total weight if compared to that of the 
steam locomotives. This is accounted for by the 
fact that the characteristics of the Diesel engine, with 
its practically constant speed, forces the use of electric 
power transmission. Relatively small motors are 
used and are applied to a larger proportion of the total 
number of axles, counting engine and tender, than 
would normally be coupled if rods were used. Rapid 
acceleration at slow speeds is obtained, but this ad- 
van may be more than offset by the limit to the 
horse-power at high speeds set by the electric motors. 
The steam locomotive has greater flexibility in over- 
load capacity. 

Table II lists three novel locomotive designs put into 
service by the Pennsylvania Railroad recently. All 





October 2, 1943. Abridged. 


are rigid-frame locomotives, with two pairs of cylinders 
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driving two groups of driving wheels. This avoids 
the high machine friction with four and five pairs of 
rod-coupled wheels and produces a free-running engine. 
The 4-6-4-4 engine provides five pairs of driving axles 
for freight service. The 6-4-4-6 locomotive was ex- 
hibited at the New York World’s Fair. With four 
pairs of driving wheels, 84 in. in diameter, coupled 
two and two, and an exceptionally large boiler, it is 
designed to handle heavy passenger trains at high 
speeds. The 4-4-4-4 locomotive has also four driving 
axles coupled in groups of two each. It is equipped 
with the Franklin steam distribution and poppet 
valves, and has shown high efficiency in service. 

A survey of railroad equipment cannot omit con- 
sideration of cars. Without cars to carry the pay load, 
the motive power could earn nothing. The war effort 
has been well served by the earlier work on car design 
done by the railroads. Particular mention is made 
of the extensive research of the Association of American 
Railroads, Mechanical Division, on car trucks for high- 


aie a NEERING. 


THE ‘“PRESSPUN’’ PROCESS OF 
DISHING AND FLANGING. 


As is common knowledge, the technique of thin sheet 
spinning was developed early in the practice of metal 
working, the silversmith and the manufacturer of 
pewter-ware leading the way, but it is only compara- 
tively recently that the spinning process was introduced 
in Great Britain in what is known as heavy engineering. 
The pioneers of the practice in this country are Messrs. 
Daniel Adamson and Company, Limited, Dukinfield, 
| and it is of interest to record briefly how far develop- 
| ment has progressed in the comparatively short time 
| the plant employed by the firm has been in operation. 
| A good example of the advance made is afforded by the 
| dished and flanged head shown in the accompanying 
| illustration. This head, although there is little to indi- 

cate its scale in the side view given of it, is 9 ft. 1 in. in 
external diameter, is formed with a spherical radius of 











speed freight service. The information obtained as to | 


the desirability of snubbers has been of vital importance 


in the revival and accelerated use of tank cars handling | 


oil products. The A.A.R. Committee on Car Con- 


struction has recently issued a report listing seven | 
emergency standard designs of open-top freight cars. | 
These designs, prepared at the request of the War 


Production Board, use wood to the greatest possible 
extent to save steel for war purposes. 
two 50-ton and one 70-ton gondolas, one 50-ton and 


They include | 


one 70-ton hopper car, and one 50-ton and one 70-ton | 


flat car. Emergency drawings for two composite box 
ears have been prepared, but the A.A.R. Committee 
_ out the difficulty of maintaining such cars. 


igns for troop coaches, troop sleepers, and com.- | 
mand and kitchen cars have been prepared and put | 


into construction. These are based on the A.A.R. 
standard 50 ft. 6 in. steel-sheathed box car, and the 
framing can be used for such cars when troop move- 
ments are at an end. 

In trying to look into the future, I can do no better 
than call attention to some bold predictions made at 


the joint meeting of the A.S.M.E. and the Pacific Rail- | 


way Club in Los Angeles on June 15, 1943, by Morris 


P. Taylor, assistant mechanical engineer of the Southern | 


Pacific Company. 


Mr. Taylor called attention to a/| 


possible shift in the relative supply of coal and oil for | 


fuel, and to the increased amount of cheap electric 
power that may be available. These are factors that 
may affect seriously the availability of the various 
forms of motive power. Dealing with locomotives 
and cars, Mr. Taylor listed many possible develop- 
ments. Some of these are already taking shape. In 


the case of the steam locomotive, careful consideration | 
is being given to developments which will maintain its | 
fundamental advantages and obtain higher efficiency | 


and still greater usefulness. 


Higher steam pressures and temperatures to obtain | 


better thermal efficiency are in the offing. 
top pressure of 300 Ib. per square inch is about the 


The present | 


maximum that can be carried with the conventional | 


type of fire-tube locomotive boiler. Water-tube boilers 
for pressures up to 600 Ib. or 800 Ib. per square inch 
are already on drawing boards and promise the ad- 
vantages of lighter weight and greater safety. The 
opportunities offered by this better steam will be taken 
advantage of by better utilisation of the steam in 
cylinders or in turbines. These things are definitely 
approaching. A possibility also to be considered is 
the combustion-gas turbine locomotive, one of which 
has been built in Switzerland. Still farther over the 
horizon is the possibility of a combined steam-and- 
mercury turbine locomotive which would cut water 
consumption in half and greatly reduce the fuel cost. 





Fuet Luxcueon Ctivus.—The mext meeting of 
members of the Fuel Luncheon Club will take place at 
the Connaught Rooms, Great Queen-street, Kingsway, 
London, W.C.2, on Friday, February 18, at 12.40 for 
1.10 p.m. The after-luncheon address will be delivered 
by Mr. J. G. Bennett, director of the British Coal Utilisa- 
tion Research Association. His subject will be: “ Has 
Solid Fuel a Future for Small-Scale Use ? ” 

ROAD-MACHINERY RESEARCH.—A committee of the 
Road Research Board of the Department of Scientific and 
Industrial Research has been appointed “ to survey the 
field for research on the use of machinery in road con- 
struction and, if thought fit, to draw up a programme of 
research. The chairman of the committee is Major H. E. 
Aldington, M.Inst.C.E., and the other members are Mr. 
W. Savage, M.I.Mech.E., Sir George Burt, M.Inst.C.E., 
Mr. R. M. Wynne Edwards, D.S.0., M.C., M.Inst.C.E., 
Mr. A. Floyd, B.Sc., A.M.Inst.C.E., Mr. W. Minty, Mr. 
W. P. Robinson, C.B.E., M.Inst.C.E., M.Inst.T., and the 
Director of Road Research, Dr. W. H. Glanville, C.B.E., 
M.Inst.C.E. Mr. G. Bird, B.Sc., A.C.G.I., A.M.1.Mech.E. 
will act as secretary to the committee. 


6 ft. 8 in. and a knuckle radius of 11 in., and has a 

nominal thickness of 5} in. It is of mild steel and weighs 

just over 10 tons 13 cwt. in the finished condition. As 
|the photograph from which the illustration has been 
| prepared has not been re-touched in any way, it will be 
| evident that the surface finish by the spinning process 
| is fully equal, if not superior, to that obtained by the 
| conventional method of shaping and flanging wholly 

in a hydraulic press, which method was adopted by 

Messrs. Adamson as far back as 1890, and is still em- 
| ployed for certain classes of work. 

The dished and flanged head illustrated, however, 
was formed without the use of any fixed flanging dies, 
and in a single operation only, in the firm’s “ Press- 
pun ”’ flanging plant. This plant, which is stated to 
be the sole example in Europe and the largest of its 


| kind in the world, was designed, fabricated and erected | 
| 


by Messrs. Adamson’s own engineers and is of great 
technical interest, though present conditions prevent 
the publication of a detailed description. It may be 
said, however, that it consists, in the main, of two 
heavy vertical columns of welded steel joined together 
|} at the top by deep horizontal girders. These girders 
carry a vertical hydraulic cylinder, the ram of which 
| terminates in a circular platen opposed to a similar 
platen, or table, at the base of the machine. The 
platens are shaped to suit the contour of the head to 
be formed and the heated plate is gripped tightly 
between them. The whole assembly of platens and 
work is then rotated round its vertical axis. At one 
side of the base and near the edge of the bottom 
platen is a vertical roller, the distance of which from 





| the death of Mr. Harry Salmon, J.P., 








. IT, 1944. 
the axis of the assembly is adjustable. In line with 
this is’ a secon. roller carried in a saddle. mounted so 
that the roller can be moved from a position in which 
its axie is hez,zontal to one in which it is vertical. ‘Ihe 
saddle is traversed in a radial direction relative to the 
platen assembly by a motor drive through a worm 
reduction gear. 

Assuming a flat plate requires to’ be flanged it will be 
readily appreciated that, at the start of the operation 
when the heated plate begins to rotate, the movable 
roller is adjusted so that it is in contact with the hori- 
zontal upper surface of the plate. As rotation proceeds 
the angle of the axis of this roller is continuously 
altered to the vertical position so that the plate is 
bent over, or spun, to the desired knuckle curve. The 
sizing of the head in diameter is effected by the pre- 
determined position of the fixed roller on the base of 
the machine, the flange at the end of the operation 
being, therefore, passed between two vertical rollers 
It would appear, at first sight, that the method had 
severe limitations, as the distance between the vertic.| 
columns, equivalent to the horizontal ‘ daylight” of 
the normal hydraulic press, determines the diameter 
of the plate that can be handled. This distance, 
however, is sufficiently large to accommodate plates 
for dished, flanged, hemispherical, or semi-elliptical 
heads or ends in one piece up to a finished diameter 
of 16 ft. 8 in., and up to a thickness of 6 in., such 
dimensions covering all present-day constructional 
requirements. 

Apart from the fact that its use eliminates the fr 
quent,re-heatings necessary for shaping deep ends by the 
usual “ flanging ” methods, the “ Presspun"’ process 
gives a much wider range of choice in design, since a 
series of expensive die blocks is not required. It can also 
produce flanges of a form impossible to produce in dies ; 
for example, those tapering inwards from the knuckle 
bend, such flanges being desirable when, say, the plate 
is to form the end of a conical buoy. The flanges, 
moreover, can be bell-mouthed, or formed with an out 
ward taper. There is, similarly, a practically un 


| restricted choice of radius, or more complex curvatur: 


of dished ends. An example of this latter type of end 
is a “ Presspun”’ dished and flanged head 9 ft. 4} in 
in external diameter, with a central spherical radius 
of 5 ft. 6 in., continuing smoothly into a 2 ft. 9 in 
knuckle radius at the circumference and having a 
thickness of 1 in. The flange is tapered to suit a 
conically shaped shell barrel. Hemispherical ‘* Press 
pun” heads, 7 ft. 6 in. in diameter are readily pro- 
duced, while flat heads with a knuckle radius of 3 in. 
and a straight flange 5 in. deep have been turned out 
up to 15 ft. 8 in. in external diameter. The heads 
manufactured by the new process though, in all pro- 
bability, less severely stressed than those formed in a 
conventional hydraulic press, are not claimed to be 
entirely free from internal stress, and a heat-treatment 
furnace, therefore, forms part of the “ Presspun ” 
plant. This is claimed to be the largest in the country, 
and is gas-heated and electrically regulated, the tem- 
perature control functioning within close limits. The 
formed heads are introduced on suitable refractory 
seatings assembled on the withdrawable trolley which 
constitutes the bottom of the furnace. 





We note with regret 
which occurred on 
January 17. Mr. Salmon, who was 67 years of age, was 
works director of the Expanded Metal Company, Limited, 
West Hartlepool, with which firm he had been associated 
since 1896. 


Tue LATE Mr. H. Satmon, J.P. 


PASSIVATION OF ZINC.—Messrs. J. V. Rushton (Lon- 
on), Limited, 137, Clarence Gate-gardens, Glentworth- 
street, London, N.W.1, have sent us a copy of their 
latest Metal Processing Bulletin, No. P. 3. This de 
scribes a passivation treatment for zinc-plated surfaces 
and zinc-base die castings in which a phosphate solution 
is used. 


TEMPERATURE-INDICATING CRAYONS.—The preheating 
of high-tensile steels, non-ferrous metals and cast iron 
has been established as being essential to the production 
of sound welds. A suitable method of ascertaining pre- 
heat temperatures under workshop conditions is provided 
by the temperature-indicating crayons, manufactured by 
Messrs. J. M. Steel and Company. Limited, Kern House, 
36-38, Kingsway, London, W.C.2, and called Tempil- 
sticks. These crayons, which were described on page 466 
of our 154th volume (1942), are recommended by the 
Director of Sundry Materials, Ministry of Supply, 8-10, 
Old Jewry, London, E.C.2. They are now available for 
temperatures of 125 deg., 150 deg., 175 deg., 200 deg., 
225 deg., 250 deg., 275 deg., 300 deg., 350 deg., 400 deg., 
450 deg., 500 deg., 550 deg., 600 deg., 650 deg., and 
700 deg. F. A chart showing the ranges of preheating 
temperatures recommended for various metals, can be 
obtained on application to the Director of Sundry 
Materials at the address given above. 
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LABOUR NOTES. 


ANOMALIES arising out of the Porter tribunal’s mini- 
mum wage award were considered at a meeting, in 
London on Thursday last week, of the joint national 
committee for the coal-mining industry. The award, 
it will be recalled, raised minimum rates by 17s. for 
underground workers and 12s. for surface workers, 
without making any recommendation with regard to 
the grading of wage rates above the new minima. 
As a result, unrest developed in several coalfields, and 
large numbers of men who got nothing out of the award | 
ceased work. The prompt action taken to smooth out | 
the difficulties has had the good effect of allaying the 
discontent. There remains, however, in the background 
a grievance affecting not only grades but whole coal- 
fields where it is suggested that a standard addition 
should have been made to minimum wage rates and not 
a levelling up of the lower rates. 








The joint committee decided that the necessary | 
adjustments were too complicated to be made by a| 
central conference, and the business was, therefore, | 
referred to the district associations for consideration and | 
settlement. The terms of these settlements, which are | 
intended to be comprehensive, have to be reported back | 
to the joint national committee. The conference decided | 
that the award should have effect as from January 22— 
the day on which it was made. 





The conference also reached agreement as to the | 
form of the new bonus. Dissatisfaction with the dis- 
trict bonus led to the proposal of a pit bonus, but | 
formidable difficulties being recognised by both owners 
and miners, the owners proppsed the payment of a 
personal bonus of 2s. 6d. to every man for the fifth | 
shift of the week and a second 2s. 6d. a week for the 
sixth shift. The miners’ representatives accepted this | 
plan, and the agreement will be reported to the | 
Minister of Fuel and Power. 


At a conference in London on Thursday last week | 
with the Engineering and Allied Employers’ National | 
Federation, executive representations of the National | 
Engineering Joint Trades Movement submitted argu- | 
ments in support of their claim for a wages advance of 
10s. a week. The employers undertook to consider | 
the arguments put forward, and to give a reply at an | 
early date. 


Mr. G. M. Smith, resident engineer at an Imperial | 
Chemical Industries’ factory, speaking recently at a/| 
meeting of Manchester members of the Institution of | 
Civil Engineers, said that the system of payment by | 
results introduced in the building and civil engineering | 
industries in 1941 had increased production during the | 
war with the available labour. Provided that the | 
operatives could be assured of reasonably continuous 
employment and that financial depressions could be con- 
trolled, there did not seem to be any reason why a| 
system of wages, which included payment by results | 
and a guarantee period, should not be possible and | 
acceptable to both the parties concerned. 


Last year, the Unemployment Fund had an income 
on the general account of 76,998,000/. and an expendi- 
ture of 5,233,0001., leaving a credit balance of 
71,765,0001. On the agricultural account the income 
was 1,610,000/. and the expenditure 266,000/1., leaving 
a credit balance of 1,344,000/. In 1943, the Unemploy- 
ment Insurance Statutory Committee was relieved of 
the obligation to make recommendations as to the use 
of surpluses since war-time conditions made impossible 
normal comparisons between resources and prospective 
liabilities. Balances of nearly 72,500,0001. on the 
general account and of 1,243,516l. on the agricultural 
account were carried forward. No doubt, a similar 
course will be followed again, and the balances in hand 
will then become approximately 224,000,000/. on the 
general account and 7,472,000/. on the agricultural 
account. 





Judgment was given in Doncaster County Court last 
week in a test case concerning the right of colliery sur- 
face workers to claim work or wages on days when 
underground workers observed the old custom of 
absenting themselves for a shift after a death at a 
colliery. An employee, a surface worker, claimed 13s. 
wages from his employers, a colliery company. He 
had presented himself for work for a shift, but for 
the reason stated was sent home. 





In giving the decision of the Court, the Judge said 
he was satisfied that the company was prevented from 
providing the man with work for reasons beyond its 
control. He therefore, found it not guilty of breach 





of contract. The man had claimed alternatively under 


the Essential Work Order. It was admitted, the 
Judge said, that the man was capable of, and ready for 
work. The Court accordingly held that he was entitled 
to be paid his wages under the provisions of the 
Essential Work Order. Stay of execution for 25 days 
was granted pending an appeal. 





In the industries (excluding agriculture) for which 
statistics are regularly compiled by the Ministry of 
Labour and National Service, the changes in rates of 
wages reported to have come into operation in the 
United Kingdom during December resulted in an 
aggregate increase, estimated at approximately 60,0001., 
in the weekly full-time wages of nearly 400,000 work- 
people, and in a decrease estimated at 300/. in those of 
20,000 workpeople. Of the increase of 60,0001., about 
55,0001. was due to arrangements made by joint 
standing bodies of employers and employees, and most 
of the remainder was the result of direct negotiations 
between employers and workpeople or their representa- 
tives. The whole of the estimated decrease of 3001. 
was accounted for by slight reductions in the rates of 
wages of coal-miners in South Derbyshire and Warwick- 
shire under the operation of sliding scales based upon 
the proceeds of the coal-mining industry. 


The number of disputes involving stoppages of work 
reported to the Department as beginning in the United 
Kingdom during December was 128 as compared with 
201 in the previous month and 107 in December, 1942. 
In these 128 new disputes, about 21,000 workpeople 
were directly involved and 2,500 indirectly involved— 
were thrown out of work, that is, at the establishments 
where the stoppages occurred though not themselves 
parties to the disputes. In addition, about 16,000 
workpeople were involved, either directly or indirectly, 
in 16 disputes which began before December and were 
still in progress at the beginning of that month. The 
number of disputes in progress in December was thus 
144, involving about 39,500 workpeople ; the aggregate 
number of working days lost in these disputes during 
December is estimated at approximately 131,000. 





Of 132 disputes which ended in December, 59, directly 
involving 6,600 workpeople, lasted not more than one 
day; 22, directly involving 2,300 workpeople, lasted 
two days; 12, directly involving 2,500 workpeople, 
lasted three days; 29, directly involving 5,700 work- 
people, lasted from four to six days; and 10, directly 
involving 6,400 workpeople, lasted more than six days. 


Of the 128 disputes which began in December, 62, 
directly involving a total of 9,600 workpeople, arose 
out of wages questions—25 in support of demands for 
increases, eight in resistance of proposed reductions, 
and 33 on other wage questions. Final settlements of 
disputes which terminated in December were effected 
in the case of 121 stoppages, directly involving 21,700 
workpeople. 








According to statistics compiled by the Ministry of 
Labour and National Service, increases of rates of wages 
were granted in most of the principal industries during 
1943. The changes reported during that year are 
estimated to have resulted in an aggregate net increase 
of approximately 1,350,0001. in the weekly full-time 
rates of wages of nearly 6} million workpeople, and in 
an aggregate net decrease of 3,000/. in those of nearly 
170,000 workpeople, compared with a net increase of 
over 1,600,0001. in the weekly wage rates of nearly 
6} million workpeople in the same industries in 1942. 
It is estimated that at the end of 1943, the average 
level of full-time weekly rates of wages in all the 
industries (including agriculture) for which information 
is available, was between 4 per cent. and 5 per cent, 
higher than at the end of 1942 and about 38 per cent. 
or 39 per cent. higher than at the beginning of the war. 





The number of disputes involving stoppages of work 
reported as having begun in 1943 in the United King- 
dom was 1,775, as compared with 1,303 in the previous 
year. The great majority of the stoppages affected 
only individual extablishments and were of short 
duration. The number of workpeople directly involved 
—on strike, that is, or locked out—in disputes in pro- 
gress in 1943 was about 455,000, while about 104,000 
were indirectly involved—that is, were thrown out of 
work at the establishments where the stoppages 
occurred, though not themselves parties to the disputes. 
The total number of workpeople involved, either 
directly or indirectly, in all disputes in ——- in 
1943 was thus about 559,000 as compared with about 
457,000 in 1942. The aggregate number of working 
days lost on account of disputes at the establishments 
where the stoppages occurred is estimated at about 
1,810,000 in 1943, compared with about 1,530,000 in 
1942. 





STATIC AND CLINGING FRICTION 
OF PIVOT BEARINGS.* 


By M. C. Huwrer, M.I.Mech.E. 


CONSIDERABLE research work has been published on 
the friction of various materials working under various 
conditions of lubrication, chiefly in connection with 
sliding motion and journal bearings, but few data are 
available covering the effects of the “‘ passage of 
time ” on the static friction of pivot bearings. There 
are, in electrical switchgear and other mechanisms, 
many combinations of pivot pins which are required 
to operate with a quick response to a comparatively 
8 force after an interval of rest, possibly of some 
months ; and in such cases it is of paramount import- 
ance that the “ clinging friction’ should be as small 
as possible. With the object of determining the 
general characteristics of static and clinging friction, 
this investigation and experimental work has been 
undertaken. 

The factors governing static frictional resistance 
fall under several headings: the materials of con- 
struction; surface finish; the period at rest; and 
lubrication, if used. The mating metals of a journal 
and bearing under boundary and dry conditions have 
undoubtedly the most important influence on the 
coefficient of friction—more so than in the case of a 
running bearing, in which the laws of hydrodynamics 
influence the results. It is generally recognised that 
one of the materials, usually the female member, 
should be softer than the other, and it has been sug- ' 
gested that anti-scoring behaviour may generally be 
expected of pairs of metals which exhibit quite com- 
plete mutual insolubility at the surface temperature 
at which they are operated. q 

Surface finish is not less important than materials 
of construction and the topography of commercial 
machining ; surfaces produced by the process of draw- 
ing vary within wide limits. At the present time, it is 
possible to analyse these surfaces and so provide 
quantitative data on the contour and roughness of the 
specimens. Only four grades of finish come under 
review in the investigation; grinding, cold drawing, 
grinding with a subsequent buffing operation for pivots, 
and reamering for bearings. It has been thought 
desirable to confine the -experiments to finishes in 
common use, and to leave out superfinished and lapped 
parts which no doubt would provide results of greater 
consistency, but of less practical value. 

Discounting all effects of lubrication and consider- 
ing only clean metals, general experience indicates 
that some complex process takes place, at the juxta- 
position of loaded surfaces, which causes the friction 
to increase with the passage of time. It may not be 
possible to say whether this phenomenon is due to 
adhesion, cohesion, deformation of the points of con- 
tact, or to a combination of these and other factors ; 
but it is patent that, whatever the cause, the abstruse 
mechanism commences to operate immediately the 
load is applied, and differences in the coefficient of 
friction are measurable after so short an interval of 
time as one minute. In fact, observations on the 
friction of an oscillating bearing show that friction is 
greater when the surfaces are relatively at rest, that 
is, at the beginning of each stroke; also that, at the 
lowest frequency of oscillation (one cycle per minute) 
the friction is highest. Here is some evidence that 
the mechanism of the phenomenon is immediate in 
action. In the true static cases, there is ample practical 
experience that the resistance of friction continues to 
grow for a very long time, certainly beyond a period of 
several months. 

It has been emphasised that lubrication is a sine qua 
non ina running bearing, and it is of almost equal 
importance in a pivot bearing where circumstances 
demand endurance and frequent operation; but the 
matter may be viewed from a different angle where 
the kinetie duty is infrequent, and when minimum 
static friction after a stipulated period at rest is the 
ultimate aim. The advantage of low initial friction 
by the use of a lubricant may be of little account if 
the final value at the end of the requisite period is no 
less than that registered with dry surfaces. Graphite 
in one form or another is an excellent lubricant, with 
properties equal to, and in some respects superior to, 
oil; and Finch and Whitmore} have stated that the 
remarkable feature about a graphite layer is that its 
effect persists for a considerable time after all other 
lubricant is removed, and yet the layer may be so 
thin (less than 10-* om. in thickness) as to escape detec- 
tion even by electron-diffraction methods. 

The experimental work was carried out at room 
temperature with natural fluctuations from 40 deg. F. 
to 70 deg. F. The building was subject to a certain 
amount of vibration, as there was electrical machinery 





* Paper presented to the Institution of Mechanical 
Engineers for written discussion. Abridged. 
t ENGINEERING, vol. 146, pare 91 (1938). 
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running intermittently on the same floor. The general 
materials used for the specimens and the lubricants 
employed were of ordinary commercial quality. The 
tests carried out fall a A into three groups, namely, 
short-time tests, friction against load; time tests to 
five days, friction against time; and long-term tests 
to 90 days, friction against time. The scope of the 
second and third groups had to be narrowed down in 
the number of combinations of materials and also in 


FRICTION OF PIVOT BEARINGS. 





Pivot No.1B. 





the number of shots for averages, on account of the | 


time factor. 


The materials of the specimen pivots and the bear- | 


ings are listed in Table I, herewith, with references to 
TABLE I.—Material of Specimens. 


1 | Stainless 
| Standard 
| No. 80B 





Material. Finish. 





Pivots: 
steel, British | 
Specification 


Ground to tolerance of 
+0-0005 in. 
—0-0005 in. 


No. 





Pivot No.3. 


| Fig.2. 


No. 1B 


No. 2 | 


Stainless steel, British 
Standard Specification 
No. 80B 


Bright drawn mili steel, 


British Standard Specifi- 
cation No. 32, grade 2 


bronze drawn 


lant, ED ae SE ae a 
Ground as abdéve and| | 
subsequently buffed. | | . | 





Cold-drawn to tolerance | 
oO 

+0-000 in. 

—0 -003 in. 


Cold-drawn to tolerance | 








Phosphor - 
, British Standard 
Specification No. 369 


of 
+0-000 in. 
-0-002 in. 


Bearings : 


British Stan- 
No. 


Reamered bore to toler- 
ance of 
+0-003 in. 
| +0-002 in. 


-—| 


Mild steel, 
dard Specification 
32, grade 2 

Sand-cast gunmetal, British 
Standard Specification 
No. 383 


ance of 
+0-003 in. 
+0-002 in. 
Reamered bore to toler- 
anceof 
+0-003 in. 
+0-002 in. 


Drawn brass rod, British 
Standard Specification 
No. 249 





Phosphor - bronze, British 
Standard Specification 
No. 369 


ance 0 
+0-003 in. 
+0-002 in. 





Die-cast bore to toler- 
ance ; size to 
— 0-0005 in. 


“ Oilite " 





| Duralumin, British Stan- | Reamered bore to toler- 


dard Specification No. ance of 
5L1 +0-003 in. 


| +0-002 in. 
the appropriate British Standard Specifications which 
give the chemical composition and physical character- 
istics. The material for bearing specimen No. V is 
“* Oilite,” a proprietary brand of porous bronze. 











powdered metals in high-precision dies and afterwards 
impregnated with lubricating oil of viscosity 1,500 
seconds Redwood. The bore, as produced, is within 
0-0005 ‘in. of nominal size and requires no further 
machining or finishing. 

Representative examples of the surface finish of 
the pivots and bearings are given in Figs. 1 and 2, 
herewith, which, with the scale inscribed, are repro- 
duced from actual pen records of the specimens used 
in groups 1 and 2. The pivots were investigated on 
ten spots distributed over the surface on a helical 
curve, beginning at one end and ending on the other. 
The ten readings and the averages are given in average 


units, micro-inches* (“‘mu-” or p-inches) in Table II. | 


It will be noted that the drawn phosphor-bronze (18 
micro-inches) and the buffed stainless steel (20 micro- 


inches) are comparable and the best. The drawn mild | 


but surface measurements are not 


steel is the worst ; 
because it is the 


recommended on such material, 


material and not the finishing operation which spoils | 


the aspect. Nevertheless, the record provides a 
useful comparison with the other pivots. 

The internal diameter of the bearings was too small 
to take the diamond tracer, and they had therefore 
to be cut in two and investigated at three points only. 
The figures given in the Table show the three readings 
and the averages. 
phosphor-bronze (9-5 micro-inches). 
mild steel and gunmetal are next in quality with 


13 micro-inches and 12 micro-inches, but No. III brass | 


(38 micro-inches) is much rougher. Bearing No. V 
porous bronze (61 micro-inches) is characteristic of 
such material and shows the surface quite good but 
with large indentations as a result of the porosity, 
which is an inherent feature of the manufacture. 
Duralumin No. VI bearing (45 micro-inches) is the 





* “ Surface Finish,” by Dr. G. Schlesinger: Report of 
Research Department, Inst. Prod. Eng. (1942). 


| Reamered bore to toler- 

Reamered bore to toler- | 
f 

It | 


is reputed to be produced by the compression of | 


The best bearing surface is No. IV | 
Nos. I and II! 


| 





i 
| 





| 
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(9227.8) 


worst if the record of “‘ Oilite ” 
of the nature of the material. 
The variation in the surfaces of the bearings appears 

to indicate the machining susceptibility of the metals, | 0-938 and a viscosity of 1,650 seconds Redwood 1, 
| a8 all, with the exception of “‘ Oilite,” were finished by | at 70 deg. F., and 140 seconds at 140 deg. F. (3) Parts 
reamering. The pen records of the specimens were | smeared with Stauffer-type lime-soap grease of the 
| made with 4,000 vertical and 150 horizontal magnifica- | following specification : penetration, 200-250 at 
| tions and were produced on the Taylor, Taylor, and | 77 deg. F.; melting point, 205 deg. F.; soap content, 


is discounted on account | th 
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TABLE Il.—Megrer Reapines or SurRFACE FINISH. 





Percentage 
Variation 
| from Mean. 


| ns 
| 


Analysis of Meter 
Readings. 





Mini- | 
mum. 


Units). | on 
| 

i 

' | 
| 


Average Meter Readings, Micro-Inches (Rare 


Maxi- | 


ve . 
Average mum. 





Pivots }-in. diameter : 
No. 1, Stainless steel 
No. 1B, Buffed stainless 
| No.2, Bright-drawm mild 


42 | 45 29 


2) 26) 20 


45 
19 


20 


| 
asl 


45 
18 


| 
| 46 | 52 


| se | 
11 | 13 


safe 
steel - «.| 32 
| No.3, Phosphor-bronze ..| 20 | 
Bearings }-in. bore :— } | 
No. I, Mild steel hoo pe las-5} | } jas | 
No. If, Gunmetal | 14 5 | 12 
No. III, Brass - ..| 40] 38 
No. IV, Phosphor-bronze ..| 8 | 9°5 
No. V,“ Oilite” .. ..| 58 55 61 
No. VI, Duralumin --| 49 | é | { | 45 
| } | | 


| 
| 


L 
| 31 
| 33 
| 


| 
Mood 


| Hobson meter at the Research Department of the|18 per cent. to 20 per cent. (4) Parts dusted with 
Institution of Production Engineers. The records have | powdered flake graphite having a carbon content of 


} 








| been reduced in reproduction in the ratio 13 : 10. | 96 per cent. and an ash content of 4 per cent. 

| Four general conditions of lubrication have been| A limited number of tests were carried out using a 
included in the tests. (1) Pivots and bearings washed | graphited lime-soap grease with a drop point of 198 deg. 
in carbon tetrachloride and dried with a clean cloth. | to 205 deg. F. Excess lubricant on the outside was 

| This condition represents a near approach to dry | avoided in all tests, and the clean dry condition was 

| metallic surfaces. (2) Parts lubricated with a film of | given priority in order to reduce the possibility of the 

| light machine oil of specific gravity approximately | specimens becoming saturated with lubricant, which 
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Fig.5. Pivot No. 1. Pivot No.1B. Pivot No. 2. Pivot No. 3. 
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associated. Every care was taken in the design to 
ensure that the observed results would exclude secon- 
dary effects, or if present, that they could be easily 
compensated for by corrective factors. The machine 
may be considered as a multiplying beam with a variable 


TABLE III.—Bearing Loads. 











Maximum Bearing 
Pi essure. 
Lb. per sq. in. 
Pivot. Bearing. per aq 
Dry. Lubricated. 
| 
Mild steel ..| Mild steel “i 2,240 2,240 
Stainless steel ..| Mild steel ~ 2,500 4,900 
Phosphor-bronze | Mild steel oi 2,240 4,000 
Mild steel ..| Gunmetal = 2,240 4,000 
Stainless steel ..| Gunmetal ” 3,500 7,000 
Mild steel ..| Brass : Sins 2,240 3,000 
Mild steel ..| * Ollie ” a Oil- 3,000 
impregnated 
Stainless steel ..| Brass .. - 3,000 6,000 
Stainless steel ..| “ Oilite” an Oil- 6,000 
impregnated 
Mild steel ..| Phosphor-bronze 2,240 4,000 
Stainless steel] ..| Phosphor-bronze 3,500 7,000 
Stainless steel ..| Duralumin sac 6,000 6,000 














load at one end and a frictionless fulcrum at the other, 
while the intermediate fulcrum comprises the combina- 
tion of pivot and bearing under observation. The 
torque required to rotate the specimen pivot from rest 
is then a measure of the static friction of the specimen 
combination of metals under test. 





Fig. 4, opposite, shows the construction of the 


TABLE IV.—AVERAGE COEFFICIENT OF FRICTION. 
Short-time Tests, Group 1: M.St., mild steei; G.M., gunmetal; P.B., phosphor-bronze; Dural., Duralumin. 












































| 
! 
| Pivot No. 3, 
ivot N . Pivot No. 1B, Buffed ro 6 ; "i 
Pivot No. 1, Stainless Steel. j Stainless Steel. Pivot No. 2, Mild Steel. Tesneben 
Bearing Load 
Lb. per Sq. In Searings 2 = 
of Projected Bearings. Bearings. Bearings ng 
Area. — Y 
| | | 
I If lll | Iv | v | VI | I | H Vv VI I | Il lil IV Vv I 
M. St. GM Brass | P.B. Oilite Dural. M.Sst. | GM Oilite. | Dural. | M. St. G.M. Brass P.B. Oilite. M. St. 
| } | | 
Condition (1): Dry and Clean :— 

616 0-171 0-177 | 0-222 | 0-199 0-195 0-166 0-127 0-088 0-127 | 0-088 0-205 | 0-115 0-120 0-107 0-167 0-126 
1,232 0-170 0-177 0-218 0-175 0-189 0-166 0-127 0-088 0-131 | 0-083 | 0-195 | 0-107 0-113 0-112 0-161 0-121 
2,464 | @-170 ¢ 0-162 0-210 0-175 0-160 | 0-158 | 0-096 | 0-083 | 0-127 0-092 | 0-205 | 0-101 0-119 0-107 0-158 0-114 
3,000 | |} 0-203 | | } } 0-152 
3,500 ! |} 0-122 | 0-172 | 0-149 | 0-073 0-084 | 
5,000 | 0-187 | 0-134 
6,000 | 0-163 | 0-130 
7,000 | 0-150 | 0-085 

Condition (2): Lubricated with Light Machine Oil : 

616 0-156 0-156 0-12 0-118 | 0-160 | | 0-146 0-175 | 0-087 |} 0-117 O-117 | | 0-166 
1,232 0-156 0-145 0 122 0-112 | 0-189 | 0-131 0-175 | 0-087 0-112 0-112 | 0-152 
2,464 0-134 0-135 | 0-095 | 0-105 | 0-174 | 0-119 0-174 0-079 0-107 0-117 | 0-154 
3,000 | | 0-096 
4,000 } 0-076 0-106 0-142 
5,000 0-134 0-149 | 0-090 | 0-092 | | 0-175 0-110 | 
7,000 0-149 | } 0-123 | | 0-169 | 0-115 

Condition (3): Stauffer Grease : | Condition (4): Powdered Flake Graphite :— Condition (3): Stauffer Grease :— 

616 | 0-159 0-136 0-166 | 0-166 | 0-097 | 0-087 0-120 0-097 0-108 0-117 0-117 
1,232 0-141 0-117 0-152 {| 0-170 | 0-083 0-073 0-112 0-092 0-093 0-082 0-106 
2,464 | 0-133 0-113 | 0-142 | 0-153 | | 0-072 | 0-066 | 0-107 0-083 0-069 0-083 0-098 
3,000 | | 0-078 
4,000 P } 0-090 0-072 0-091 
5,000 0-128 | 0-105 | 0-163 | 0-159 0-073 | 0-067 
7,000 0-125 | 0-142 | 0-074 | 0-065 | 

i | | 














is difficult to eradicate. The observations with | bearings in the test machine provides for the pivot | 
graphite were undertaken last. All the parts were | to be moved by rotation from the static position against | 
thoroughly washed in carbon tetrachloride between | the friction of the three separate bearings, each of 


| 


machine in detail, and the reference letters indicate the 
various parts. The frame A is mounted in a horizontal 
position and is provided with a pair of side cheeks B, 


each change in the conditions of lubrication. | which is subject to the same unit load per square inch | which are bored out to take the specimen reaction 
Suitable nominal dimensions for the specimens were of projected bearing surface, so that the observed | bearings. The main beam C is pivoted at D on a pair 


decided after due consideration of the space which | measure of friction is always the mean of three bearings. 
would be occupied by the apparatus, and also from the | This combination has the advantage of embracing 
viewpoint that it was absolutely necessary that the | variations of surface which are known to exist at 
specimens should not be shaken for long periods, | different parts of the area. 

whether accidentally or from other causes. The| It was necessary to stipulate a maximum load for | 


of links. The bottom ends of these links are anchored 
to the base of the frame and the top ends are arranged 
with ball bearings to reduce the friction of this fulerum 
toa minimum. The intermediate hole in the beam is 
bored to take the specimen bearing; the specimen 


average size of pivots used in switchgear mechanisms | each combination of metals, with limitations for each | pivot passes through the main bearing, and through 
was also borue in mind and a nominal diameter of | condition of lubrication, to ensure that the seizure|the reaction bearings accommodated in the side 


0-500 in. was finally selected as a standard for all the point was not reached during any of the tests, which | 
| weight of known mass Wy, or by a calibrated spring 


tests. The finished tolerances vary somewhat for| would have entirely vitiated the usefulness of the 
different materials, and are governed by the com- | results and spoiled the specimens for subsequent tests. 
mercial methods of manufacture, but with each com- | These maximum bearing loads are shown in Table III, 
bination the pivot was quite free in the associated |on this page; they have been assessed on practical | 
bearings, and the maximum diametral clearance did not | experience only, without any confirmatory experimental | 


in any case exceed 0-006 in. work, so that it is possible that there are cases where | 


The length of the bearing, and consequently the | higher loads would have been permissible. However, 
bearing area, was kept small to avoid heavy loading | it may be stated that the combination of mild steel | 
apparatus. Fig. 3, cn the opposite page, shows the | with mild steel, in the dry condition, showed a slight | 


dimensions of the specimen pivots and bearings, and the | tendency to seize in some of the early tests, and it was 





cheeks B. The free end of the beam is loaded with a 


| balance. The arm E is attached to the squared end 
| of the specimen pivot and may be made to rotate 
against the frictional resistance of the specimen com- 
bination by the application of a gradually increasing 
load applied at the extremity of the arm E. This 
adjustment is achieved by a knurled nut L, which 
loads the spring balance F sufficiently to overcome the 
static friction of the combination under test. 

The secondary forces, previously mentioned, have to 


relative position they occupy under load conditions. | necessary to abandon the specimens, and retest with | be taken into account or balanced out. The unbalanced 
The length of the centre bearing is made equal to one | a new pivot and bearings. It would appear, therefore, | weight of the beam, as measured at G, must be added 


diameter, giving a projected area of 0-25 sq. in. of | that the unit load in this instance is the maximum. 


bearing surface, and the two reaction bearings provide; The machine used for applying the required loads |load before caleu 


a combined equivalent area, that is, 0-125 sq. in. per | to the bearings under varying conditions was specially 
side. The total projected area under load is conse- | designed and manufactured by the British Thomson- 
quently 0-5 sq. in. The arrangement of the specimen ' Houston Company, Limited, with which the author is | 





| to the prime test | W, in order to obtain the gross 

iting the pressure per square inch 
imposed on the specimens. The arm E is conv eniently 
counterbalanced at H in order to avoid the necessity 
of a correction factor for the weight of the arm. The 
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arm E is of necessity on one side of the centre line of 
the main beam, not directly over it; consequently, 
any force applied to the free end would introduce a 
couple on the pivot with some slight increase in friction, 
but the possibility of this error has been eliminated 
by arranging for the spring balance to pull directly 
over the centre line of the beam. There is an inverted 
U-hook J, which straddles the main beam and is 
attached to the end of the arm E through the medium 
of a projecting pin K. A large clearance hole in the 
beam allows a limited up-and-down movement of K. 
The extent of the allowable movement more than 
suffices to break the static friction position. The dead- 
weight of the arm E, together with the counterweight 
and the specimen pivot, introduces a parasitic load on 
the specimen bearings; but this is relatively small 
compared with the test load, and therefore has been 
neglected in the observations recorded. 

Bearing in mind the above qualification, there is no 
reason to doubt that the machine provides accurate 
results. A critical examination of the data collected 
may indicate conflicting evidence in some instances, 
but the reason for this is that no two different positions 
of the surfaces will show precisely the same coefficient 
of friction, and it is quite impossible, from a micro- 
seopical standpoint, to position the parts at the same 
point of contact for each test. The recording of the 
friction at each shot is, nevertheless, correct ; and the 
differences disclosed ‘are a measure of the variations 
which exist on the specimens at the respective points 
of the surfaces. 

The determination of the static friction for any 
particular combination of specimens was carried out 
in the following manner. A suitable load W, is applied 
to the free end of the beam, which, multiplied by the 
mechanical advantage of the system (in this case, 
20: 1), will produce the desired bearing load in pounds 
per square inch of projected area on the centre bearing. 
The arm E is set by hand to a horizontal position, and 
a force is then applied to the arm by turning the 
knurled nut L in a clockwise direction. The applied 
foree tends to rotate the pivot within the cluster of 
bearings. During this operation, the spring balance F 
is kept under close observation, and the load at which 
the indicating needle is seen to cease rising or to slip 
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AERONAUTICS. 


554,674. Aerial-Camera Sighting Telescope. The 
Houghton-Butcher Manufacturing Company, Limited, of 
Walthamstow, D. G. Hunter, of London, and F. Hains- 
worth, of South Chingford. (2 Figs.) March 13, 1942.— 
The object of the invention is to arrange a simple adjust- 
ment by which the speed of fhe film can be made equal 
to the speed of movement of the image in the focal plane. 
Between the lenses a and 6 a prism ¢ of square section is 
held in a mounting which has stub spindles f, the axis 
of rotation of the prism being at right angles to the optical 
axis of the telescope. On one of the spindles / is a bevel 
wheel A driven from a variable-speed electric motor which 


within two months 





back suddenly is noted as the force F required to 
initiate movement of the pivot. The coefficient of 
friction p» is then evaluated thus :-— 
F x (15 + 0-25) 30F 
a wx? rw | 
In the first group of tests, the friction was measured | 
immediately after the machine was set to the required | 
load, say, within 60 seconds, as any greater delay | 
resulted in an appreciably higher coefficient of friction. | 
Furthermore, the figures given in Table IV, page 119, are | 
the averages of three shots, each shot indicating the mean 
of three bearings, as described previously. The values | 
of the three shots from which the averages were calcu- 
lated are not recorded, but it was found that three | 
consecutive observations made immediately one after 
another were generally well within 6 per cent. of the 
mean, and quite as close as would be expected for the 
quality of the finished surfaces under investigation. 
A strict routine was adhered to in setting up for each 
shot: first, the load was lifted to allow any lubricant 
to percolate round the bearing; and, second, the 
pivot was set radially in the same position each time, 
that is, with the lever E horizontal. In this group of 
tests, observations of the coefficient of friction are 
plotted for each set of materials up to the maximum 
schedule loads under one or more of the conditions of 
lubrication, dry and clean, machine oil, Stauffer grease, 
and powdered flake graphite, and are shown in Fig. 5, 
on page 119, which provides a good general background 
for subsequent tests. 


(T’o be continued.) 





ConTro.L GEAR.FOR FAN INLETs.—The volume control 
of fans driven by a constant-speed motor, which is 
usually effected by a damper, may result in a considerable 
wastage of power when the full designed capacity is not 
required. Messrs. Davidson and Company, Limited, 
Belfast, have accordingly issued a booklet, 8.F. 355, 
containing performance curves of various types of 
Sirocco fans, the curves showing the possible extent 
of wastage and indicating methods by which it may be 
eliminated. The basic principle of these methods is the 
guiding of the stream of air or gases entering the fan so 
that it develops a swirl in the same direction of 
as the runner. The construction of four types of control 
device is also dealt with, for fans having side-flow and 
axial-flow inlets. Manual or remote control of the devices 
to suit various conditions of operation are discussed, and 
a further set of performance curves compares the power 
requirements for fans running at from 20 per cent. duty to 
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also drives the film in the camera. The ratio of the two | 


gearings driving the prism and the film is such that the 
image seen by the observer in the telescope appears 
stationary when the speed of the film in the camera is 
equal to that of the image produced in the focal plane. 
When the telescope is built into the camera, the axis of 
the spindles / lies in a horizontal plane and at right angles 
to the direction of movement of the film. If the camera 
is turned so that the film moves in the direction of flight 
and the prism ¢ is rotated, the movements of the image 
in the telescope due to the rotation of the prism and due 
to the movement of the telescope over the ground will 
be along the same axis and in opposite senses. The 
speed of the film then is correct when the image seen by 
the observer appears stationary. (Accepted July 14, 1943 ) 


ELECTRICAL APPARATUS. 


555,235. Commutator Connections. The English 
Electric Company, Limited, of London, and J. Nichol, of 
Bradford. (1 Fig.) May 8, 1942.—The end 10 of one 
coil lying below the beginning 11 of the next is bent 
upwards and the conductors are joined together behind 

















(555.235) 


the commutator 1, the beginning 11 of the upper coil. 
| extending beyond the upturned end 10 of the lower coil 


maximum duty when different types of motor and of | and being secured to the lug la of the commutator 
segment. 


inlet control are employed. 
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|side and are equally accessible. A separate Inc ic 
standing up from the commutator is made of the sme 
thickness as the rest of the segment, so that all the thick 
lugs with the insulation between the commutator -eg. 
ments form a complete ring between the thin lug» Iq 
and the face of the commutator. To the periphery 
of this ring is fastened an insulating enclosure le over 
the lugs and the ends of the conductors. (Acce) fed 
August 11, 1943.) 


MACHINE TOOLS AND MACHINE-SHOpP 


EQUIPMENT. 
554,841. Adjustable Hand Lap. E. G. Salter, of Isie- 
worth, Middlesex, (3 Figs) January 19, 1942 —The 


invention is a lap which is particularly suitable for lapping 
cylindrical work-pieces such as plug gauges. It is 
designed to obviate the difficulties due to wear of the 
lapping surfaces and to prolong ite useful life. The 
lap is in three separate segmental parts 1, 2, 3 of cast 
iron which are shaped so as to present a central hole. 
Coil springs 5 are arranged between the segments, the outer 


Figt. ° 
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surfaces of which are of double conical shape (Fig. 1). A 
housing for the segments is constituted by two rings 6, 7, 
the one being screwed into the other, and both having 
coned internal surfaces fitting the conical surfaces of the 
segments so that as the rings are screwed together the 
segments close in towards each other. The lapping 
compound is spread over the inner surfaces of the seg- 
ments, and as these surfaces are worn down the housing 
rings are adjusted so as to move the segments inwards 
The spaces between the segments serve to retain the 
lapping compound. The segments can be diamond 
impregnated with advantage, and a micrometer scale 
engraved on the rings allows precise adjustment and 
sizing to be effected during the lapping operation. 
( Accepted July 21, 1943.) 


554,148. Gear-Cutting Machine. William Asquith. 
Limited, of Halifax, and A. Joh of Halif (5 Figs 
March 3, 1942.—The invention is a gear-cutting machin 
with a quick-rotation table for truing up the work. The 
index shaft D (Fig. 1) can be driven at different speeds 
by change wheels on the keyed end of the shaft. The 
other end is rigidly connected to one end of a tubular 
feed worm shaft E. The other end of the feed worm shaft 
is fitted with a bush to house a spigot on the end of a 
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quick-rotation shaft F. The latter can slide endways 
and carries a clutch member G with tapered dogs norm 
ally engaged by a spring with tapered slots on the end of 
the feed worm shaft E. The shaft F runs within 
tubular worm shaft H (Fig. 2) carrying a second worm H'. 
A sleeve keyed on the worm shaft H is formed with 
tapered teeth forced into tapered slots on the end of the 
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worm H' by nuts on the worm shaft H. The shaft F is 
splined to engage the tubular shaft H in which it is a 
telescopic driving fit in all positions of the slide B. The 
shaft H is driven by a small electric motor H* mounted 
on the slide. The clutch G is disengaged by a hand 
lever j, and an interlock switch is controlled by the hand 
lever. It is arranged so that, until the clutch is dis 
engaged, the motor circuit cannot be completed. To 
rotate the table quickly during the truing of the work. 
the operator first turns the hand lever j to disengage the 
clutch and then presses the press button switch to start 
the motor H*. This rotates the table A quickly and 
while the table is rotating quickly the operator adjusts 
the work until it runs truly. He then releases the press 
button switch and the table comes to rest. The work is 
then fixed in its set position and the hand lever turned 





The two joints then lie conveniently side by 





to engage the clutch. (Accepted June 22, 1943.) 




















. who had been engaged for many years in historical 
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| say nothing of acquiring a plot of ground and funds 
THE SCIENCE MUSEUM, for = building we had in mind. Over a long period 
we did not receive a penny from the Government, 
STOCKHOLM. | the museum being of a private character, but from 
ALTHOUGH an interest in the history of Swedish | the engineers, the industrialists and from other 
technical development had manifested itself for interested persons we obtained exhibits, collections 
many years in wide circles in that country—as a/| and money.” 
rule, based on a deep regard for the past—it was; For a number of years, the collections had to be 
not until 1938 that a Swedish Science Museum was | stored all over Stockholm, and in 1934 some 15,000 
opened as a separate building. As far back as 1924, | objects were packed away in this manner. The 
however, the Academy of Engineering Science had | correspondent to whom we are indebted for these 








Macuinery Hatt. 
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taken in hand the preliminary organisation of a| notes saw the beginning of the constructional work 
museum, this having been done under the guidance | on models, carried on in a few crowded rooms close 
of the late Dr. Carl Sahlin, a prominent industrialist | under the roof of the Academy of Engineering 
Science. The enthusiasm and devotion of the 
young Director and his assistants were inspiring, 
and, in spite of difficulties due to insufficient staff 
and laborious methods of collecting, the Museum 
managed to arrange a number of special exhibitions. 


research on the subject of Swedish iron and steel 
manufacture, mining, metallurgy and kindred indus- 
tries. It is of some interest to quote what the 
present Director of the Museum, Mr. Torsten Althin, 


said some ten years ago, in an address given in 
London before the Society of Swedish Engineers in 
Great Britain :—‘‘ When we began we had nothing, 
no collections, no money—only a pencil and a 
writing table. There is no need to speak about all 
our difficulties in arousing fresh interest, getting 
money, collecting objects, pictures and drawings, to 








It was necessary, however, that the existing and 
future exhibits should be housed in a proper museum 
building. The erection of this building was made 
possible by a grant, amounting to about 120,000/. in 
English money, from a foundation endowed by the 
Swedish banker, Knut Wallenberg, and his wife. 
The munificence of the late Knut Wallenberg has 





been of incalculable help and encouragement to 
numerous Swedish institutions, ranging over a great 
variety of fields, cultural, scientific and educational. 
The Government granted the requisite site, and 
subsequently allocated funds to the amount of some 
15,0001. The site of the Science Museum has an 
area of some 250,000 sq. ft. Close at hand is the 
building of the Maritime Museum, and it is envisaged 
that, in this part of Stockholm, there will be located 
ultimately a ‘“‘ museum town,” as in South Kensing- 
ton, though on a comparatively modest scale. 

The main building is illustrated in Fig. 1, on this 
page.. The exterior, with its long and unadorned 
facade, is what used to be called, at one time, 
“* functionalistic ’’ in style. The entrance lobby is 
equally severe, but is undoubtedly impressive in its 
unencumbered spaciousness. From this lobby, the 
visitor enters the “‘ Hall of Fame,” a long rectangular 
room, similarly unadorned, in which are displayed 
busts of famous Swedish engineers and scientists. 
Through this hall, which, like the lobby, has a floor 
of polished light limestone with geometrical decora- 
tion in a darker colour, the Machinery Hall is 
reached. At the sides are stairways to the upper 
floors, and elsewhere there are passenger lifts, as 
well as.a lift capable of conveying motor vehicles 
and other large exhibits to the upper floors. The 
museum covers about 100,000 sq. ft. of floor space, 
the Machinery Hall containing 14,000 sq. ft. 

The Machinery Hall, views of which are repro- 
duced in Fig. 2, on this page, Fig. 3, on page 122, 
and Figs.7 and 8, on page 130, is primarily intended 
for showing objects and illustrating developments 
connected with power and transportation, from the 
time of manual power to water, steam and internal- 
combustion engines. The hall is dominated by a 
prime mover which is impressive in size even by 
present-day standards. This is the Owen. steam 
engine (Fig. 3), brought from its original site at 
the Héganis coal mine and re-erected in the Museum. 
It is an old beam engine dating from the early part 
of the Nineteenth Century, a good example of the 
Swedish engine building of that day and a tribute to 
the memory of its designer, Samuel Owen, an 
Englishman who went to Sweden from the works of 
Boulton and Watt and settled there. It weighs 
about 50 tons and developed 150 h.p. The engine 
worked at the Héganis coal mine from 1832 to 1904, 
and is the oldest in Sweden in complete preservation. 

Among prime movers of Swedish origin there are 
to be found John Ericsson’s first “‘ Caloric ’’ hot- 
air engine, illustrated in Fig. 4, on page 122; De 
Laval’s first turbo-generator, which can be seen on 
the left in Fig. 7, page 130; Hesselman’s first re- 
versible Diesel engine ; and others of minor fame, 
for instance, the first and the latest ‘‘ Archimedes ”’ 
outboard engine, the earliest crude hot-bulb engine, 
and the earliest and latest types of “‘ Penta ” marine 
engine. The development of water turbines, from 
the old wooden wheel onwards, is illustrated by 
numerous models and other exhibits. Models of 
hydro-electric plants give a good idea of Sweden’s 
water-power resources. One of them, a model of 
the Wargén power station, is shown with the water 
flowing and the turbines running. 

The work of pioneers and leaders in Swedish 
engineering and science will be more adequately 
represented as the various sections are completed. 
Among those to whose memory the Museum is 
dedicated may be mentioned Polhem, Swedenborg, 
Celsius, Rinman, Angstrém and others of earlier 
days ;] and John Ericsson, Carlsund, Nobel, De 
Laval, Wenstrém, Brinell and others of more recent 
date, whose busts will grace the Hall of Fame. 

Some more detailed reference should be made 
to Christopher Polhem, Sweden’s outstanding 
mechanical genius in the early Eighteenth Century 
and, in some respects, one of the precursors of the 
mechanical age. The activities of this far-seeing 
inventor and thinker covered many fields, from 
mining, metallurgy, hydraulic and mechanical engin- 
eering, to political economy. In 1697, he founded a 
technical school in Stockholm and there built up a 
large collection of scale models, one of which he 
named his “ mechanical alphabet,” illustrated in 
Fig. 5. About 250 of these models were preserved, 
although some were in poor repair. They have now 
been restored and form an almost unique collec- 





tion. It is said that there is only one group in 
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Europe of comparable value and interest. In 
Sweden, this collection is regarded with justifiable 
pride, akin to the feelings evoked in British engineers 
by the James Watt workshop in the Science Museum 
at South Kensington. 

The speculative mind of Emanuel Swedenborg 
spanned many spheres, physical, anatomical, | 
religious and celestial ; but he was also an eminent 
engineer and mathematician. One exhibit in the 
museum shows an aeroplane constructed by the 
Director from drawings and specifications prepared | 
by Swedenborg about 1716 (Fig. 6). Swedenborg | 
worked with Polhem for some years, and, strange 
as it may seem, was the author of advertisements, | 
Polhem being possibly one of the first industrialists | 
in Sweden who employed this form of approach to | 
the public. Another treasured possession comes 
from Northfleet and consists of the laboratory and | 
experimental equipment used by Carl Daniel | 
Ekman, the originator of the sulphite process for 
manufacturing wood pulp. The mill that he 
managed there, which was British- owned, formed | 
the nucleus of the present important “ paper town.’ 

The Owen engine has been mentioned already. | 
Another exhibit of interest to British visitors is the | 
model of the first steam engine built in Sweden and | 
the 33rd in the world. It was designed on the | 
Newcomen principle and was erected at the Danne- | 
mora Iron Mines for pumping duty. Marten Trie- 
wald, its builder, published in 1734 a small volume | 
on his “ Fire and Air Machine,” which was printed 
in translation by the Newcomen Society in 1928. 
Triewald spent ten years in England and became a 
Fellow of the Royal Society in 1736. He knew 
Newcomen and helped to erect his engines. 

Part of the basement of the main building has 
been laid out to represent an iron mine, with a 
length of 325 ft. In the older workings, shown 
in Fig. 9, on page 130, the equipment consists 
largely of original objects: wooden pumps and | 
pipes, primitive hoisting gear and implements. 
The newer part contains an extensive collection 
of modern mining tools, pneumatic drills, etc. 
It is only natural, in Sweden, that a great deal 
of thought, labour and care should have been 
expended on the section of the Museum dealing 
with iron and steel. This section contains about 
20,000 exhibits: original objects, tools, implements 
and machines, together with apparatus of various 
kinds, and includes a number of fine scale models 
of industrial plant. Fig. 10, on page 130, shows a 
model of a blast-furnace and calcining kiln of 1800. 

In the Museum, the power, heating and ventilating 
plants, the lift machinery, etc., themselves form 
exhibits, all being open to inspection by the visitor. 
Alarm installations, telephone and signalling com- 
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5. Po tnem’s “ Mecuantcat ALPHABET,” 
circa 1800. 
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munications are provided on an extensive scale, , 


and serve the same purpose. Some 20 per cent. of 
the floor space is reserved for special purposes : 

there is a large lecture room with the usual equip- 
ment, and the library and archives contain a large 
collection of historical documents, pictures and 
drawings. Modern works on science and engineer- 
ing are, of course, available. This section is directly 
connected with separate reading rooms. In accord- 
ance with present-day museum practice, instruc- 
tional and educational features have received special 
attention. Wall panels, tables and diagrams with 
drawings, graphs, statistical information and tech- 
nical data are provided in many places. The 


|museum has its own very extensive workshops. 


The luncheon and refreshment rooms are situated 
on the top floor, and communicate with a terrace, 
from which there is a fine view of Stockholm. This 
terrace extends along the whole length of the build- 
ing and, on occasion, has been used, for the enter- 
tainment of guests, as a testing ground for old 
motor vehicles. 

The name of Dr. Carl Sahlin has been mentioned 
in connection with the early days of the museum. 
For many years he took an active interest in its 
affairs and presided at one important period over 
the committee which then had to co-ordinate the 
work of a number of institutions, corporations and 
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Fie. 4. Ericsson’s Hot-Am Enarve, 1860. 


Fie. 6. Swepznsore’s SpeciFicaTION 
ATRornaFT, circa 1716. 


other bodies forming, so to speak, the corporate 
foundation of the museum. Many years before the 
first practical steps were taken, Dr. Sahlin had 
worked out a general plan for a national Science 
Museum, and he laid particular stress on the desir- 
ability of giving technical development its proper 
place in the perspective of cultural and social 
surroundings. The Museum is affiliated to the 
Academy of Engineering Science. Dr. Axel F. 
Enstrém, Director of the latter institution from its 
foundation in 1919 until 1941, is so well known 
to British science and technology, that any reference 
to his work, his international position, and to 
his outstanding personality would be superfluous. 
He has been the chairman of the Council of the 
Museum since 1936. 

These notes would be incomplete without some 
appreciation of the present Director of the Museum, 
Mr. Torsten Althin. He embarked upon his mission 
under the rafters of quite unpretentious premises, 
and now has the satisfaction of holding sway over a 
domain of some consequence. Still comparatively 
young, Mr. Althin continues to pursue his work 
for the Museum with the same vigour and 
enthusiasm that he displayed in the early days. 
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AMERICAN RAILWAY 
WHEELS AND DRAWGEAR. 


In the United States of America, as in this country, 
war-time conditions of rail transport involve in- 
creased mileages of rolling stock concurrently with 
a scarcity in the supply of steel for metal com- 
ponents. To meet this combination of demands, 
various measures of economy are becoming in- 
creasingly necessary, among which are especially 
noteworthy some emergency practices intended to 
extend the service life of certain components of 
railway rolling stock—without, of course, any 
relaxation of safety regulations or restriction of 
adequate margins for efficient operation. A number 
of such points, together with other matters likely to 
be of interest to railway mechanical engineers, are 
contained in two recent circulars, Nos. D.V. 1047 


greater circumference, until both are alike in that 
respect. In Fig. 2, which exemplifies a wheel 
of this type rejected on account of an over-thin 
flange, the various profiles depicted have a similar 
connotation to those of Fig. 1. The reinforced 
flange, it will be noticed, is thicker than the 
multiple-wear flange of Fig. 1, while here again 
the restored profile, No. 3, is thinner and less steep 
than the original. The cross-hatched area between 
profiles 3 and 5 represents a very substantial ex- 
tension of the service life of this wheel. 

For the purpose of the A.A.R. Committee’s 
investigation, in each case of re-turning the rein- 
forced-flange wheels, one of a pair was turned to the 
reinforced flange while the mating wheel was turned 
to the multiple-wear flange of thickness, 14 in. or 
more. Fig. 2 depicts the re-turning to reinforced- 
flange profile of a wheel which was not rejected on 





and 1048, issued by the Association of American 
Railroads, presenting the reports of the committees | 
concerned, respectively, with Wheels and with | 
Couplers and Draft Gear. 

The first of these circulars reports the conclusions | 
drawn from a consideration of the savings that may 
be achieved by restoring the flange-tread profile of 
wrought-steel car wheels of the type known in 
American practice as ‘‘one-wear,” presumably 
because they are intended to be scrapped when first 
worn to a specified profile limit, and not thereafter 
re-turned. The wheels are not tyred, the rim with 
its flange-tread profile being made integral with the 
disc and hub. The Pennsylvania Railroad, co- 
operating with the A.A.R. Committee, collected at 
their Pitcairn shop a number of pairs of one-wear 
wheels that had been condemned because the 
flanges were either too thin, too steep on the tread 
side, or projecting too high above the tread. The 
wheels were selected at random, as representing the 
general run of wheels removed for the types of defect 
mentioned above. Out of a total of 18 pairs of 
wheels, two pairs were too much worn on the treads 
to permit their being reclaimed, since it was known 
from wheel-shop experience that there must be at 
least 14 in. thickness of metal in the tread in order 
to leave the requisite { in. or greater thickness after 
re-turning. 

Of the other wheels, 12 pairs had been originally 
shaped to the “ multiple-wear” contour indicated 
by the dotted line 1 in Fig. 1. They were success- 
fully reconditioned by crowding the finishing tool 
towards the back side of the rim, thereby pro- 
ducing a flange thickness below that of the standard 
new profile, but (except for a slight deficiency in 
three cases) exceeding 14 in., which is the A.A.R. 
flange-thickness limit for remounting. The tread 
thickness in these 12 pairs, after re-turning, ranged 
from 3 in. to as much as l} in. Fig. 1 is typical of 
the results obtained, the defect in this particular 
example being that the flange was worn too steep 
on the tread side. The shape designated 1 is the 
origina] multiple-wear profile, while No. 2 is the 
worn profile, restored to profile No. 3 by re-turning. 
No. 4 is an exact copy of the original, everywhere 
displaced vertically below 1 by the same distance 
as 3 is below 1 at the tip of the flange and along the 
tread. On comparing 4 with 3, it is clear that the 
restored profile differs from the original only on the 
tread side of the flange, and only to a slight extent. 
The new flange is slightly thinner, is not quite so 
steep, and has a somewhat greater throat radius. 
Profile No. 5 is the minimum permissible limit of 
wear, and the cross-hatched area between profiles 3 
and 5 therefore represents the amount of metal 
available for wear with the restored profile. 

The remaining four pairs of wheels, originally 
shaped to what is known as the “ reinforced flange ” 
contour, were successfully reclaimed in such a 
manner as to leave the maximum amount of service 
metal in each wheel, the individual wheels being 
mated in pairs having the same circumference around 
the treads before being re-mounted on their axles in 
readiness for service. This dismounting and pairing 
procedure is regarded as economical in large wheel- 
shops, though the expense is not warranted, in the 
opinion of the A.A.R. Committee, unless a saving 
of at least 4 in. of tread metal is involved. The 
alternative is to turn, wastefully, enough metal off 





that wheel, of the pair on one axle, which has the 






































account of defect, the various profiles again having 
an equivalent connotation to those in Fig. 1. The 
new profile is now identical in shape with the 
original, so that shapes 3 and 4 are here coincident. 
Its mate wheel, rejected on account of too-thin 
flange, is shown by Fig. 3, where the contrast 
between the reinforced flange (profiles 1 and 4) and 
the re-turned multiple-wear profile, No. 3, is note- 
worthy. In both Figs. 2 and 3, the cross-hatched 
area between profiles 3 and 5 represents a valuable 
economy in prolonging the service life of the wheels. 
Wheels of the reinforced-flange type can be ordi- 
narily reclaimed by turning both wheels to the 
standard multiple-wear profile, but, if necessary, 
the special reduced-flange profile can be used, as 
exemplified in Fig. 1, for worn wheels originally 
having the multiple-wear type of flange. 

The general conclusion reached by the A.A.R. 
Committee as the outcome of this demonstration by 
the Pennsylvania Railroad, is that approximately 
89 per cent. of one-wear wrought-steel wheels, having 
either the old multiple-wear, or the more recent 
reinforced-flange profile, and whether condemned 
on account of thin, steep, or high flanges, can be 





economically and successfully reclaimed by re- 
turning, leaving a minimum tread thickness of { in., 
provided that there is 14 in. of service metal 
remaining below the tread before machining. The 
restored profiles have satisfactory flanges, and the 
thickness of metal available for service wear exceeds, 
on the average, % in. The recommendation is 
appended that, when a one-wear wheel is turned to 
multiple-wear profile and the remaining service life 
is based on the remaining metal available for wear, 
it should be classified in the same category as multi- 
ple-wear wheels so far as concerns gauging for 
re-assembly. 

A related, but more general, aspect of the search 
for greater economy in wheel service is exemplified 
by the Association’s recommendation that appreci- 
able savings of steel can be effected, at the time of 
the last turning to profile, if proper regard is given 
to the relationship between the thickness of the 
flange and the rim, and to the general proposition 
that the tread wears about twice as fast as the 
flange at the gauging points. Fig. 4 illustrates 
what can be accomplished in this way, and repre- 
sents actual conditions encountered in the restora- 
tion of the profile of a passenger-service multiple- 
wear wrought-steel wheel sent into the shops 
on account of a thin flange. This wheel, when 
removed, had a rim thickness of approximately 
14 in. To machine the wheel to standard A.A.R. 
profile would reduce the rim thickness to approxi- 
mately 1 in., which would condemn it for passenger 
service. If, on the other hand, the full flange thick- 
ness were sacrificed in favour of conserving tread 
metal, the wheel could be finished to thé standard 
tread profile, with 14, in. flange thickness, and 
retain ¥, in. thickness of tread metal above the 
condemning limit. Alternatively, if the wheel were 
re-turned so as to have a cylindrical tread, an addi- 
tional 7; in. would be retained, making in all 4} in. 
of tread metal available for further wear. 

The A.A.R. Committee do not recommend that 
cylindrical treads should be turned on the wheels 
of cars moving in interchange service. They believe, 
however, that it will be an economical practice, in 
the interests of steel conservation, in respect of cars 
owned by railway companies, and that it can be 
applied with good results both to 33-in. wheels on 
locomotive tenders and to 36-in. wheels in passenger 
equipment service, where the wheels have worn down 
to approximately the 1 in. condemning limit prior 
to the last turning. 

Among more general matters affecting wrought- 
steel wheels, covered by Circular No. DV 1047, is 
the practice, already being followed by one American 
railroad, of building-up worn flanges by oxy-acety- 
lene welding. Tests conducted by taking strain- 
gauge readings round the rims of wheels so welded 
have revealed clear evidence of contraction of the 
rim section in regions where the highest local heating 
had occurred. Metallurgical examination of welded 
sections of the rims showed that minute cracks 
developed in the surface of the wheel metal at places 
where the weld metal was applied. Incipient cracks 
of this sort are suspected of tending to propagate 
under the influence of thermal conditions arising 
from brake-shoe friction, and possibly to cause 
failure of the wheel. To acquire additional and 
more definite information on the subject, tests are 
being conducted with specimen welded wheels 
subject to brake-shoe action upon the Association’s 
brake-shoe testing machine at Purdue University. 


(To be continued.) 





TRANSVAAL GOLD OvutTPuT.—The output of gold from 
the mines in the Transvaal amounted to 12,800,021 
fine oz., in 1943, compared with 14,120,617 fine oz. 
in 1942. 





ELecrriciry SUPPLY, DISTRIBUTION AND INSTALLA- 
TION.—We have been asked to draw the attention of 
members of the Institution of Electrical Engineers to 
the fact that the report on electricity supply, distribution 
and instailation, on which we commented on page 92, 
ante, will be published in the March number of Part I of 
the Institution Journal. A limited supply of copies 
of the report are available for members who do not receive 
this part of the Journal or who particularly require a 
separate copy. Applications for copies should be made 
to the secretary of the Institution. 
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POST-WAR COAL PROCESSING.* 


By G. M. Gut, M.Inst.C.E., M.I.Mech.E., 
and Jonn Roserts, M.I.Min.E. 


Ever since war broke out, it has been necessary to 
intensify efforts in salvaging every article which can 
be utilised, and although these salvage efforts would 
not have been regarded in normal times as pro- 
ductive, yet they are really so in the sense that a 
ton of metal saved is a ton gained. The question of 
the utilisation of energy may be viewed in the same 
sense. A ton of coal saved is a ton of coal gained, and 
if waste hinders our war effort it will hinder our peace 
efforts as well. To the power user or power producer 
coal represents so many potential units of power, 
whether as horse-power, kilowatts or therms. His 
object is to convert the raw material into as many 
useful units of power as possible, either in the form of 
steam, electricity, gas, coke, tar, benzole, and so on, 
and his industry is productive in the sense that he 
converts the energy in his plant and produces it in a 
more convenient and useful form. The tendency in 
energy conversion or power production (in which term 
is ineluded coal processing) is always in the direction 
of increased efficiency, and accordingly the efficient 
engineer sets out to recover or convert as much of 
this energy as he can, and is thus engaged on salvage 
work of a high order—salvaging heat units which 
would otherwise be dissipated as waste. The coal- 
processing industries, however, are not merely concerned 
with salvage and scavenging, the latter in the sense of 
ridding the atmosphere of smoke and soot. The object 
of the gas industry, for example, is to render a direct 
service, and at the same time create employment. 
It also provides products which form the essential 
bases of other great industries. 

his coal industry normally produces raw material 
for consumption in many directions at home and also 
for export abroad. Among the home consumers are 
domestic users of coal, the gas industry, the electrical 
industry, and several other great industrial consumers. 
Thus the coal producers sell coal to their two main 
competitors, namely, the gas and electrical industries, 
and also to the coke-oven industry, which latter may 
be owned by colliery companies or be independent. 
They also compete with their own customers by 
supplying raw coal to the domestic consumer, so that 
fuel, coke and low-temperature fuel, made 

and marketed by independent companies, is in com- 
petition with the raw coal itself. If the raw fuel 
gave the same service to the community as the pro- 
cessed fuel, this competition might conceivably strangle 
the processing industries; that these industries have 
survived and expanded is a proof that raw coal itself 
does not meet the present-day requirements of the com- 
munity. It is common knowledge that the best house- 
hold coals are the “ cream” of the coal-trade market, 
and if the coal producers are to encourage processing, 
ne 
. But, the coal normally used for household pur- 
poses is not a finished article of commerce, nor in the 
condition from which the maximum en can be 
recovered from it. On the contrary, the inevitable 
smoke produced by its combustion in the domestic 
hearth and in many industries is the source of great 


annoyance to the public, detrimental to their health, | 


and destructive to buildings. 

Viewed from the profit-earning standpoint, if the 
coal producer vigorously encourages coal processing, he 
would, at first sight, be sacrificing a profitable market. 


The solution proposed by some economists of a further | 


basic alteration or re-orientation of prices would mean 
reducing the price of house-coal and increasing the 
prices to the gas and electricity industries. One effect 
of the adoption of that proposal would be to increase 
the difficulties of the ing industries, because the 
cost of the processed fuels would increase as the prices 
of the house coals were reduced. Competition would 
therefore become more keenly felt - peeens indus- 
tries, thus hampering ex ion. Up to the nt, 
the gas industry bao been inet or less able to stand up 
to the heavy increase in the price of coal, largely owing 
to the fact that an appreciable increase in demand has 
led to increased consumption per consumer. A further 
increase would result from a practical national cam- 
paign of smoke abatement which received the support 
of Parliament. If the production of smoke were made 
an offence in law, the gas industry would be prepared, 
and would, in effect, be compelled, to pay the average 
cost of ction for the coal it processed. Apart 
from legislation, however, the question as to whether 
it is in the national interest to hamper expansion in 
coal-processing industries needs consideration. Is 
use of raw coal rather than that of its products 
and in which direction is the nation 
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from fundamental standpoints, in the first place, it 
must be realised that smoky coal is a raw material. 
The only natural finished coal products are the smoke- 
less coals, which include anthracite and those coals 
| formerly classed as Admiralty smokeless steam coals. 
| These smokeless coals form about one-tenth (more or 
| less) of the potential output of British coal mines. 
| Their occurrence is mainly confined to the South Wales 
| coalfield. 

That the proportion of such natural finished pro- 
ducts (the smokeless coals) is so small in relation to 
the quantity of raw smoky coal is really an advantage 
| to this country, provided we turn our good fortune 
| to account. That nature has not finished her work 
| of coal transformation is a fact of the greatest import- 
ance, because we are now able to make full use of 
the products stored up in the coal. Consider what 
| would have been the position if the whole of our coal 
| had been naturally distilled (or refined) to the extent 
that it contained not 30 per cent. or more of volatile 
matter, but less than 10 per cent., as happened over a 
great part of the South Wales coalfield. Assuming an 
aggregate of 100 ft. of coal interstratified in the rocks 
| in the anthracite coalfield, at least 20,000,000 tons of 
volatile matter per square mile have been driven off 
from the coal. at volatile matter, with all its poten- 
tial products, such as gas, tar, ammonia, benzole, and 
| phenols (essential for plastics), creosote, naphthalene, 
etc., has been lost. e same thing would have 
happened had the other coalfields been subjected to 
the same natural agency of distillation. With the 
volatiles would have gone the bases of many industries, 
not the least of which would have been the gas industry, 
| the coal-tar industry, the coking industry, and the 
| oil-from-coal industry. 

In planning for post-war ey yen. a test 
| question is which system. will effect t 
| for the greatest number—coal processing or its use in 
the raw state? Taking the raw coal first, it must be 
remembered that wage rates and prices of products 
| cited here are those prevailing in some districts at 
present. For the purpose of illustration, it may be 
assumed that a domestic coal costs 17s. per ton at the 
pit. This figure represents the cost of production, 16s., 
plus ls. assumed profit. This coal is delivered into 
|ceHars at 5ls. per ton. Taking the output of coal 
| per man per day as one ton, the getting of this ton 
| finds employment for one man. To transport that 
|coal from pit to cellar involves a further expendi- 
|ture of 51s. — 17s. = 34s. If the average profit in 
| industry is between 5 per cent. and 10 per cent., then 
it is safe to assume that about 90 per cent. or 95 per 
| cent. of the cost of & product goes in paying for labour, 
so that the 34s. provides 16s. each for two men for 
one day, plus ls. profit for each of two handling stages. 
Thus, the direct result is that three men find employ- 
ment for one day for each ton of coal delivered into a 
| domestic cellar. These three men would otherwise 
| have been unemployed, and drawing a dole (non- 
— os which would be a very bare subsistence 
income. As soon as they become employed, however, 
j}each in turn becomes an “employer” inasmuch as 
| he has money to spend, with which he engages others 
|to supply his needs. His subsistence figure may be 
taken at 8s. per day, thus leaving him (as he is now in 
employment) with 8s. extra to spend. This provides 
half the wage of another man, so that three men 
| ‘employ ”’ one and a half men, and the latter another 
|? man. To this }? must be added }, and so on, with 
| the result that one ton provides employment for six 
| men. It may next be assumed that one ton of coal 
represents 314 potential therms of heat. Dividing 314 





51 = 6-1 therms for ls. In other words, his coal costs 
him about 2d. per therm. Now, considering the price of 
gas or electricity on a therm basis, it might at first sight 
appear as if a difficulty had to be faced; the two 
latter forms of potential heat are, in a sense, relatively 
dearer. Then arises the question whether the con- 
sumer must be made to pay more for his heat unit 
by using a processed fuel. This paper is not so much 
concerned with the individual as the community, and 
it may be shown that far from constituting a difficulty, 
the relative cost of therms becomes an advantage to 
the community. 

Gas manufacture, from the employment point of 
view, may now be considered, and it may be assumed 
that gas is sold at 10d. per therm, coke at 54s. per ton, 
tar at 3$d. per gallon, and crude benzole at 1s. 5d. per 
gallon. 

d. 
58 4 
27 «0 
211 
4 3 


8. 
70 therms per ton at 1 = 
4 ton of coke ots 
10 gallons of tar one 
3 gallons of crude benzo 


0d. therm 


Total revenue from 1 ton 92 6 
Again, taken the average profit as 5 per cent., and 
assuming 95 per cent. goes in labour, 95 cent. of 
92s. 6d. = 87-87s., cost of labour. Therefore, the 








e@ greatest good | 


by the cost of a ton of coal, the consumer buys 314 — | 


direct employment resulting from the processing of 
one ton of coal = 87-87 — 16 = 5-49 men. To this 
figure must be added the additional labour resulting 
from the increased spending power of the five and a 
half men, making a total of eleven persons, calcu- 
lating in progression as before. Therefore, it is clear 
that by using coal in the raw state, employment is 
found for a total of six men for one day for each ton of 
coal used and sold at 51s. per ton to the consumer. 
(To get the indirect figure, the direct employment 
figure must be doubled.) By treating the coal at a 
gasworks and selling the finished products—gas, coke, 
tar and benzole—to consumers, employment is found 
for a total of 11 men for one day for each ton of coa! 
| carbonised. This latter figure represents an increase 
in employment amounting to 83 per cent. Other 
authors or economists may a this problem from 
other angles or base their calculations differently an: 
may arrive at percentage figures higher or lower than 
| the 83 per cent. figure previously given. No pretenc: 
| to academic mathematical accuracy is claimed for the 
| above figures. If it can be demonstrated that the 
| figure should be 60 per cent. or 100 per cent. increase. 
the increase must n ily be very considerable, 
| and the argument would lose little, if any, of its force 
| Possible dissentients, may be reminded that the gas 
industry of Great Britain and Northern Ireland 
employs 125,000 persons and treats about 18,000,000 
}tons of coal per annum. Therefore, one person is 
employed for every 144 tons of coal treated per annum 
If, in coal mining, the output per man is 300 tons pe: 
annum, the ratio of employment in the two industries 
| would be 300 — 144 = 2-08, or 108 per cent. direct 
increase in labour in coal processing. In other words, 
|the gas industry finds employment for two men in 
| treating one ton of coal, while the mining of the coal! 
| finds employment for one man. 

The extra employment is created by extracting th: 
noxious smoke-yielding constituents from the coal 
The smoke is waste and a nuisance, hence in recovering 
wealth from waste, help is given at the same time to 
create a clean atmosphere. The extra labour is wealth- 
producing labour. In this also, tar is recovered 
asa by-product. This, although a by-product, becomes 
a “raw material” which forms the basis of other vast 
and important industries—namely, the coal-tar dye 
industry, the antiseptic industry, and (along with 
benzole) the plastics industry. Employment in the 
antiseptic industry is health-preserving as well as 
wealth-producing. The gas industry is being conducted 
with a high degree of process efficiency : upwards of 
80 per cent. as compared with 20 per cent. to 30 per 
cent. efficiency when raw coal is burnt in grates or 
boilers. It is hardly out of place at this juncture to 
refer briefly to the enormous strides made in the ics 
industry in recent years. According to Wakeman and 
Weil* the production of synthetic resins in the United 
States rose from 6,775 tons in 1927 to 180,000 tons in 
1941. The production of plastics amounted to 233,000 
tons in 1940. Prior to 1914, American uction of 
phenol (carbolic acid) was about 1,000,000 Ib. per 
annum. In 1941 it rose to 130,000,000 Ib., 75 per cent. 
of which was used in the plastics industry. Great 
expansion in the industry took place in Germany before 
the war, and production is rapidly increasing in this 
country. There is scope for enormous expansion in this 
en arom and this will call for increased uction of 
tar and benzole, and greater activity in the extraction 
of phenols from the tar and their manufacture. 

(To be continued.) 











NORTHAMPTON POLYTECHNIC SCHOOL FOR INSTRUMENT 
MAKING AND HorRo.Locy.—aA leaflet containing particu - 
|jars of the Northampton Polytechnic Junior Technical 
School for Instrument Making and Horology has recently 
been issued. As a war-time measure, the school has been 
evacuated to St. Albans, Hertfordshire, and the duration 
of the course is three years. Pupils are admitted at 
from 13 years to 14% years of age and admission is 
conditional upon passing the entrance examination, to 
be held on Monday, March 13, at St. Albans and at the 
Polytechnic, St. John-street, London, E.C.1. Application 
for admission must be made by the parent or guardian 
and a form for this purpose can be obtained from the 
secretary at the Polytechnic. Only a limited number of 
pupils can be accommodated. The tuition fees amount 
to 41. 10s. per annum. The Worshipful Company of 
Clockmakers offer, for competition in 1944, two scholar- 
ships each of the value of 401. per annum and tenable 
for the duration of the course. A London County Council 
Junior Technical Exhibition, which provides free tuition 
for the three years of the school , and, in additi 

a@ small maintenance grant, is also available. Candidates 
for the exhibition must be between 13 years aud 14 years 
of age on April 1, 1944. Intending pupils, eligible to sit 
for the entrance examination, may compete for the 
scholarships and exhibition. The next school year will 
commence on Monday, April 17, 1944. 








* Amer. Chem. Soc.. Coal Age, vol. 47, No. 10. 
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JACOB PERKINS (1766-1849).* 
By Dororny anp GRevILLE Barne. 


Upon just what the reputation of Jacob Perkins as 
an engineer rests is a question which cannot be 
answered by considering alone any one of his many 
inventions. He covered the existing field of arts and 
sciences with apparent ease and often with a reckless 
indifference to the difficulties to be oneee in 
bringing his m: problems to any kind of suecess- 
ful adiiinabiiel, tereninatiin, oo thal tiisiey of. ian. 9 
patented inventions (20 American and 17 British) 
appear superficial and seem to have little or no bearing 
on the principal work which appeared to be his 
ittention at the time. All his British patent 
tions still remain on file and what ins intended is 
sometimes hard to imagine. With one exception, all 
the American records, a from the titles and dates, 
were destroyed in the di us Patent Office fire of 
1836. That exception is Perkins’s first nail- and tack- 
making machine of 1795; but even here no drawings 
ire to be found and only a written description, covering 
the general operation of the machine, exists. In the 
closing years of his | life, and after his death, 
Perkins was often refe: to as “ the American inven- 
tor,” a designation which places him in the class of 
professional contrivers rather than in the category of 
engineer. Anything that came his way was a challenge 
to his inventive ingenuity. With all due regard for his 
yreat abilities, he was undoubtedly a showman at heart, 
and this phase of his character grew stronger as he 
became 0 and more self-ass and successful. 

To take first the automatic nail and tack machine of 
1795, the existing records indicate that Perkins had 
been working on this problem for some four years 
previous to its entry into useful production. The 
application for a Federal patent and the commercial 
manufacture of nails in 1796 are concurrent with the 
financial aid offered to Perkins by Samuel Guppy and 
John W. Armstrong in that year. These two long- 
headed but none too tolerant ers seemed to have 
desired the production of nails and the manufacture 
and sales of machines first and last, while the inventor 
himself was inclined to devote too much time to im- 
provements and alterations to existing machines, which 
halted work ; worst of all was his habit of engaging in 
distracting excursions into other new inventive chan- 
nels. Nevertheless, the fact remains that the pioneer 
work iormed by Perkins’s nail machine did, for 
several years, fill a national need at a time when only 
the limited possibility of hand-forged nails was avail- 
able. So real was this general shortage of nails at this 
period that New land farmers, moving on to the 
Middle West to , preferred to burn down their 
houses and barns to recover the nails therein, rather 
than leave this precious material behind them. By the 
turn of the century several other inventors had suc- 
ceeded more or less in ucing automatic machines 
for making cut nails and Perkins had by then allowed 
his interests in this field of work to lapse, but in 1811 
his improved nail machines were introduced by Joseph 
Cheseborough Dyer (1780-1871) into Birmingham, 
England, where the Perkins machines were used for 
many years by the Britannia Patent Nail factory. 

Perkins’s real occupation was always considered to 
be that of a gold and silversmith, though there is not 
much evidence that he worked at this occupation at 
all after 1800. His early training in this trade, how- 
ever, made him adept at die-sinking and engraving, 
and so it is by the latter art that he is best remembered, 
in America, for his invention in 1799 of a system of 
steel engraving for bank notes which is still the founda- 
tion of similar stereotype work to-day. His method of 
employing multiple and interchangeable matrices, for 
indenting the printing plates, was sound practice by 
any standard, as it enabled several engravers to pre 
the blocks for the master plate simultaneously. i 
system was also of great material benefit to all banking 
houses, as it saved their depositors’ funds by dis- 
couraging the hitherto easy duplication of all kinds of 
paper money, drafts and other securities. At first, 
Perkins’s m was used as provided by State law by 
the Commonwealth of Massachusetts in 1809, but was 
soon made com by several other New England 
States, and its | triumph was its adoption by the 
Federal Government at the inauguration of the Second 
United States Bank in 1816. 

Perkins remained faithful to the engraving business 
for a longer period than he did to any of his other 
enterprises, and this was largely due to the able manage- 
ment of the business in New by his younger 
rother, Abraham; but Jacob was never one to 
held long by routine business and, during the years that 
followed, he roamed from Boston to Philadelphia, and 
then back to Newburyport and to the nail machine 
again, the copying the water mill and a host of 
minor inventive problems, such as a machine for grain- 





* Paper presented at a meeting of the Newcomen 
Society, held at the Iron and Steel Institute, London, 
on Wednesday, January 12, 1944. 
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be | daily by Perkins to all who came to see it in 





ing morocco leather in 1809, a fire engine in 1812, a 
letter lock for bank vaults in. 1813, and improved 
methods for rolling out spoons, also patented in that 
year. During the war years from 1812 to 1815, Perkins 
devoted much of his time to improving the armament 
and equipment of the line — being built at the 
various Federal dockyards. His inventive skill on the 
United States frigates Independence and Washington 
brought forth much public appreciation from Commo- 


bill for some of his patent. triangular-valve 
parts is recorded as having called for a rol se 4 
After the formation of the Second Uni Bank, 
with one of its principal branches in Philadelphia, 
Perkins left Newb for good, when he entered 
the firm of Murray, and Fi bank-note 
engravers, in m-street in ja. 


Perkins does not seem to have had interest in, 
or even much knowledge of, the engine until 
his residence in from 1816 to 1819 and his 
acquaintance there with Oliver Evans, the inventor 
and manufacturer of high-pressure steam ines and 
boilers. Their friendship, which a to have been 
a sincere one, undoubtedly revolutionised Perkins’s 
mechanical interests and sent him off on the nt 
of high-pressure steam which was shortly to absorb 
nearly every thought for years to come. In the brief 


heer you St eS ee ia, he engaged in 
several business side issues, one of being a partner- 
ship with Dr. Thomas P. Jones, a professor of mechanics 
and natural philosophy, — mantifacture of manual 
fire engines, introduci patent triangular-valve 
pump. This verture later became successful, but 
only after Perkins and Jones had dissolved partnership 
and the business had been acquired by new owners. 

During 1818 and the early part of 1819, Perkins 
turned to the seientifie investigation of the compressi- 
bility of water. He was by then a member of the 
American Philosophical Society and conducted experi- 
ments before a committee of the Society with apparatus 
invented by himself. These experiments, further 
tests made by him on his voyage to England in the 
summer of 1819, were continued under the auspices 
of Dr. William Hyde Wallaston, a Fellow of the Royal 
Society in London and are so recorded in the Philo- 

ical Transactions of the Society of 1821 and 1826. 
Perkins stated that he li air during his experi- 
ments in January, 1822. 80, he is the rea] discoverer 
of the liquefication of gases and antedates Michael 
Faraday’s accidental disco of this phenomenon 
by a year, when he liquefied chlorine in 1823. 

The circumstances under which Perkins, his partner, 
Gideon Fairman, and a ae of engravers, sailed for 
England in 1819 to com or the grand prize offered 
by the Bank of England for a forgery-proof system for 
bank notes, is by now a matter of general knowledge. 
Soon after their arrival in London, premises were 
taken in Fleet-street in which to carry on the engraving 
business and here close by, in Water-lane, Perkins 
began to conduct his first practical experiments with 
the highest steam pressures ever used up to that time. 
In 1822, he obtained his first British patent for “‘ steam 
engines.” The specification embodied only the outline 
of the new principle upon which he placed such hopes 
of success in revolutionising existing steam-engine 
practice. In 1823, a further patent was taken out, 
covering several details of the construction of the 
engine itself; no doubt, prompted by the extreme 
mechanical difficulties encountered during the actual 
construction of the first steam plant, which embodied 
a double-acting cylinder, 2 in. in diameter and 12 in. 
stroke, which Perkins rated at 10 h.p. 

There was but little that was original in the 
construction of the engine itself except that it had to 
stand up safely to pressures of 500 Ib. per square inch 
and over, but in Perkins’s steam generator there was 
to be found a new and startling idea. He employed a 
small drum of gunmetal, with immensely thick walls 
and ends, enclosed by a furnace burning coke and 
urged to an intense heat by bellows. The drum was 
unlike the usual steam boiler in that it was completely 
filled with water and the pressure was maintained by 
a force nage, Atereey arab nating mee After a period 
of heating, water flashed into steam when a minute 

ion was released into the steam pipe of the engine 
Oy ciman Of 6 vatew leaded’ tp thi todniped aetament 
This small concentrated power plant was demonstrated 


Many of the great engineers of that day viewed his 
invention. Joshua Field designed one of Perkins’s 
pistons for him, and the two Stephensons—father and 
son—were among those who went to see the engine. 
Some of the public were superficially impressed, but 
most of the hard-headed steam erigineers were sceptical 
as to its real advantages, as Perkins made 
flamboyant claims without offering proof of either power 
or consumption of fuel. The most extravagant stories 








circulated about this time in the news. The Edin- 
burgh Journal of Science of July 1, 1824, had state- 
ments to the effect that Perkins was fitting out a 
et ee ee again, that 36,0001. 
accepted from an enterprising individual for 
a share in the Perkins patent. 
After 1826, Perkins abandoned his original drum 
boiler in favour of a gridiron of cast-iron tubes, kept 
at a red heat, through which water was injected by a 
pump as steam was required. The engine was re- 
as a single-acting vertical type and, for the 


and resource towards promoting tightness ia ll oo 
nections and moving parts subjected to the high tem- 


steam. P, is the method 
y which he provided flexible metallic ing for the 
now almost 


pressures, sometimes of 1,500 lb. per square inch, with 

; high temperatures, racked his engine 
to pieces and the red-hot elements of the 
boiler scaled away. The longest time recorded 


cape claims for his engine in no way diminished, for 
courage of his convictions that, 

a few simple alterations, all difficulties could be over- 

come; he was, however, finally forced to relinquish 

further work along these lines by lack of financial 


—s 

‘or 50 years afterwards, little or nothing was dorie 
to carry on the torch which Perkins had so reluctant 
relinquished. He had proved definitely that, wit! 
suitably constructed parts, extremely high steam pres- 
sures could be used with complete safety, though the 
high temperatures involved constituted a more difficult 
problem. This difficulty he overcame to a great extent 
in his engine by means of a special bronze alloy for his 
piston and piston-rod packings, but most important 
was his conception of the uniflow principle. This type 
of engine, long neglected by engine designers, is now 
used su ly in a very considerable range of power 
from the small high-speed electric generating unit to 
the largest engine used for rolling mills; but by now 
pressures are moderate. A rolling-mill engine of 
6,800 h.p. at Youngstown, Ohio, uses steam of only 
140 lb. per square inch pressure. 

Perkins’s mechani ice-making a tus was 
patented by him in 1834. Tn this ceceutially modern 
necessity, the world owes much to his pioneering ; and 
it should be noted that the Hncyclopedia Britannica, 
until recent years, always referred to Perkins’s invention 
as “ the nt of all modern compression machines.” 
In conjunction with John Hogue, a London engineer of 
reputation, he reduced the freezing machine to practical 
form so that power could be applied continuously ; but 
it made no appeal to the public save as an interesting 
scientific toy. 

Jacob Perkins drew much of his inspiration from 
others and did, consciously or unconsciously, sometimes 
incorporate fundamental eater which had been 
described or partially worked out by his contemporaries. 
In this somewhat unethical procedure he can be 
excused, for he added much which was sound and 
original of his own. Like Fitch, Morey, Trevithick, 
Evans, Alban and a host of others, he was before his 
time, both in ideas and in the materials with which he 
was compelled to work. This is clearly indicated by 
the many applications of Perkins’s theories, both 
experimentally and in the commercial field, which were 
8 introduced later by his son, Angier March 
Perkins (1799-1881) and his , Loftus Patten 
Perkins (1834-1891). Undoubtedly, Jacob Perkins’s 
whole life work indicates great mental ability and a 
well-developed mechanical sense for the invention and 
development of useful things, but he cannot be con- 
sidered, even for his day, as a great engineer. 





TURN-TABLE FirE LADDER FOR GLASGOW.—Messrs. 
Merryweather and Sons, Limited, Greenwich High-road, 
London, S.E.10, have recently delivered a motor turn- 
table fire ladder to the National Fire Service at Glasgow. 


.| The ladder and mechanism are mounted on a Leyland 


“ Beaver ” chassis fitted with a six-cylinder Diesel engine 
which develops over 100 h.p. The steel ladder is in four 
sections, capable of extension to a height of 100 ft., 
and is of welded construction. Other features include 
automatic safety pawls on each section of the ladder ; 
special slow-speed adjustment after the approximate 
working position has been reached; automatic control 
of the lowering of the sections of the ladder by an oil 
brake; and loudspeaker telephone equipment. 
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REAMER WITH FLOATING 
CUTTERS. 


Tue reamer with two diametrically-opposed floating 
cutters and micrometer adjustment which is illustrated 
on this page, has been recently patented and intro- 
duced by Messrs. David Brown and Sons (Hudders- 
field), Limited, a with the object of pro- 
viding a tool having the minimum number of simple 
parts suitable for mass production methods em- 
ployed in present-day practice. This simplification, in 

with the earlier patterns of reamer made 
by i an. has not been attended by any reduction 
in the dimensions of the components, as will be evident 
from those shown in Fig. 1. 
reamer, if used according to the directions supplied 
with it, will eliminate many grinding operations and 
ensure the accurate production of repetition work at 
a speed otherwise unattainable. It will, moreover, 
enable holes with @ mirror finish to be produced even 
with a slight misalignment of the body, since the 
cutters are independent and are free to move radially. 
This characteristic prevents the holes from becoming 
oval in cross-section, tapered or bell-mouthed and, as 
the cutters are opposite to one another, complete 
internal balance exists and no radial thrust is trans- 
mitted to any external support or holder. The finished 
size of the hole is acourate to the dimensions specified. 

It will be seen from Fig. 1 that the body of the 
reamer consists of a tapered shank with a hollow 
head closed by the screwed plug shown on the left. 


The body is lettered a in Fig, 2, and the plug 5, this | 


plug abutting on the flat sides of the cutters ¢, c!, and 
thus preventing them from turning. The flats on the 
cutters are apparent in Fig. 1, in which the cutters are 
seen towards the left, one on each side of a small pinion 
lettered d in Figs. 2 and 3. The shape of the cutters 
is most clearly shown in Fig. 3. The outer face is 
ground with a three-sided contour, and at right angles 
to the direction of these faces a cutting edge with a 
top-rake angle of 14 deg. is ground. The cutting edge 
is visible on the cutter in the fi of Fig. 1. 
Both cutters have a notch for the float-limiting device, 
as seen in Fig. 3, this notch being visible on the cutter 
in the background of Fig. 1, but not on that in the 
foreground. Apart from these resemblances, the cutters 
differ considerably. The shank of the cutter c is 
formed with a fine thread and screws into the pinion d. 
The cutter c! is not screwed but has a recess into which 
the shank of cutter c enters. It will be obvious that 
when the pinion is rotated it acts as a nut on the shank 
of cutter c, and, since the cutters are prevented from 
rotating round their own axes by the cover 6, 
the distance between their cutting edges can be 


regulated. 

Rotation of the pinion is effected by the adjusting 
barrel, ¢, Figs. 2 and 4. As seen in the right fore- 
ground of Fig. 1, this barrel is toothed so as to mesh 
with the pinion d and has a recess for the operating 


screwdriver or key. The barrel is locked in place when 
= be wa. *w been made by a set-screw, /, 
2. The outer end of the barrel is graduated 
'y, as shown in Fig. 4, each graduation being 
pane to a difference of 0-001 in. in diameter over 
the faces of the blades, The degree of floating move- 
ment is determined by the grub screws g, Fig. 3, 
these screws having a conical point which enters the 
notches in the cutters previously referred to. It will 
be clear that the outward movement of the cutters is 
restrained by the sloping face of the notch to an extent 
which varies with the amount to which the b screw 
int is advanced. The recommended amount of cutter 
+ for general work is 0-030 in, but, when necessary, 
it can be limited to 0-003 in., these values representing, 
radial movement of the cutters. In setting the reamer, 
the diametral distance across the cutting edges is 
determined by means of a micrometer, i grub screws 
being slacked back to give full freedom aan movement 
to the cutters and adjustment being made by the 
barrel as already described, The cutters are then set, 
by adjustment of the grub screws, relative to the hole 
to be reamed and to ensure that any misalignment of 
the spindle is fully provided for within the limit of 
float. When the reamer is brought into action the 
cutters take up a position central with the hole being 
reamed and the two blades take equal cuts, this auto- 
matic balancing of cut resulting in a fine finish to the 
work. There is stated to be no chatter, binding, over- 
heating, ragging, or screw-cutting. 

The reamer can be used on vertical and horizontal 
boring machines; turret, capstan and centre lathes ; 
drilling machines. etc., the shanks having standard 
Morse tapers. It is, at present, made in 10 sizes, the 
smallest of which has a range of from 1 in, to 1} in. in 
diameter and the largest a range of from 3} in. to 4 in. 
The hole to be finished should have a reaming allowance 
of 0-005 in. to 0-007 in. on the diameter, and, in 
order to ensure straightness and concentricity, pre 
liminary ing with a twist drill should be followed 


by 0 light cut with » boring tool. price to finishing 


It is claimed, that the | 
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with the floating reamer. 
course, be held rigidly on the shank by the machine | 


The reamer should, of | 


Sourn AFRICAN RaiLways.—The gross earnings of 
the South African Railways, during the period Decem- 


spindle without float or play. Where the reamer|ber 12, 1943, to January 8, 1944, totalled 3,393,7961., 
rotates and the work is stationary, provision must be | against 3,189,152/. during the corresponding period of 
made for accurately locating the spindle of the machine | 1942-43, 


in the centre of the hole to be reamed. The feed should 
always be automatic, hand feed not being permissible. 
It may vary from ¥, in. to 4 in. per revolution accord- 
ing to the diameter of the hole and the material being 
reamed. The recommended peripheral cutting speeds 
are as follows: for cast iron 20 ft. per minute, for 
medium carbon steel 30 ft. per minute, and for mild 
a, phosphor- bronze, white-metal, aluminium, and 

Duralumin 35 ft. per minute. Sharpening of the cutters 
should be carried out on a tool and cutter grinder, 
grinding on the top rake; on no account should the 
front faces be touched or any attempt at hand sharpen- 
ing be made. 





THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
next examinations of the Institution of Structural 
Engineers will be held from Tuesday to Friday, July 11 


-|to 14. Further particulars may be obtained from the 


secretary of the Institution, 11, Upper Belgrave-street, 
London, 8.W.1. 





SYNTHETIC-RUBBER LININGS FOR LIQUID-FUEL TANKS 
—Synthetic rubber is now being employed to seal larg: 
underground concrete liquid-fuel storage tanks in the 
United States. Diesel oil and aviation spirit tend to seep 
through the pores of the concrete, and, moreover high- 
octane spirit suffers a serious reduction in octane rating 
and forms a sticky gum when in contact with the 
alkalis ‘in the concrete. It is stated in a recent issue of 
the Engineering News Record that intensive research has 
resulted in the adoption of a synthetic-rubber lining 
which, when applied to the walls, floor and columns of 
the tank, not only protects the spirit but forms a seal 
against leakage even when the concrete wall has cracked. 
The application of the lining is stated to present no 
difficulties. After all surface irregularities have been 
removed, the wails of the tank are coated with a special 
synthetic-rubber cement, and when the cement has 
thoroughly dried and a second coat of the adhesive has 
reached a suitable state of tackiness, a single thickness 
of rubber sheet is applied. 
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WROUGHT-IRON 





WROUGHT-IRON 'BUS-BARS. 
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jaluminium paint. Wrought iron has corrosion - 


THE photographs reproduced on this page illustrate | resisting properties, and, with the additional protection 
one of the transformer stations of the Bonneville | given by the paint, should prove reasonably durable. 


Power Administration, Washington, U.S.A., in which 


As regards strength, it is stated that the high modulus 


ordinary wrought-iron piping is used for the "bus-bars. | of elasticity of wrought iron, compared with that of 
This material was adopted not, of course, for any | copper or aluminium, enables longer spans to be em- 
intrinsic suitability, but as a substitute for copper or | ployed than can be used with either of the two latter 


aluminium, in order to conserve those metals. At 
the same time, however, there are possibilities that its 
use may be continued when the position regarding 
non-ferrous alloys returns to normal. Reference has 
been made in our columns to the use of silver for *bus- 
bars in the United States, and the Treasury Department 
has released silver bullion amounting to 700,000,000 
ounces to replace copper, aluminium and tin employed 
in war industries. The transfer has been effected by 
permission of Congress and the allocation has been 
made by the War Production Board, a sum of 
500,000,000 dols. being involved. The silver is to be 
returned to the Treasury within five years. 

_As will be seen from Fig. 1, which gives a general 
view of the transformer station, the wrought-iron 
pipe installation is on a fairly extensive scale, while 
the detail view, Fig. 2, shows that, since welding is 
employed for connection, assembly is simple and neat. 
The largest pipe used is the standard 4 in., which has 
an external diameter of 4} in., and a bore of 4-016 in., 
the weight per foot being 10-79 lb. All the pipes 
were made by Messrs. A. M. Byers Company, Pitts- 
burgh, Pennsylvania. It has been suggested that the 
carrying capacity may be increased by slotting the 
pipe along its length and by coating it with a dull 


black paint to increase the heat emissivity. At present | 


the pipes are first stripped of the asphalte varnish used 
48 @ protective covering at the makers’ works, then 
cleaned by means of an abrasive, and finally given one 


| 


metals, thus reducing the number of insulators, fittings 
and supports required. Ever with longer spans it 
is stated to be more satisfactory than copper or 
aluminium under wind and ice loading. Again, since 
the coefficient of expansion of wrought iron is 
only 0-00000633 per degree Fahrenheit, as against 
0-00001233 for aluminium and 0-00000926 for copper, 
fewer expansion joints are needed in a long length. 
These coefficients, it may be noted, are the mean 
values between 32 deg. F. and 212 deg. F. An ex- 
pansion joint may be distinguished above the in- 
sulator on the support in the bottom right-hand 
corner of Fig. 1. It is formed by bowed strips of 
iron welded so as to span the gap between the two 
lengths of tube. The employment of welding for 
making joints in the structure is illustrated in Fig. 2. 
The welded joints have a high electrical efficiency 
and are permanent and easily made. All clamp- 
type fittings are eliminated, and the absence of these 
fittings tends to reduce corona effects. A further 
advantage of wrought-iron pipe "bus-bars is, of course, 
the saving in cost, the pipe being cheaper than either 
copper or aluminium tube of the same current-carrying 
capacity. The construction of the "bus-bar assembly 
will be clear from the illustrations. Three *bus-bars, 
with their connections, are prominent to the right of 
Fig. 1. The “bus-bars are supported on tubular 
columns having base castings bolted to concrete blocks, 








and fitted at the top with triple-bell insulators. 


|coat of synthetic red-lead paint and two coats of 


"BUS-BARS. 





Fig. 2. 


THE PRODUCTION OF LOW- 
SULPHUR SPONGE IRON. 


A PRACTICAL method of producing sponge iron of 
low-sulphur content, for use as a substitute for scrap 
in steelmaking furnaces, has beer developed by the 
United States Bureau of Mines at an experimental 
plant in the works of Plastic Metals, Inco’ ted, 
Johnstown, Pennsylvania. A new feature of the 
process, which employs a rotary kiln, is that the 
reducing agent used is prepared by heating an intimate 
mixture of coal and limestone in standard-type coke 
ovens. Prior to this the main difficulty in the pro- 
duction of sponge iron was the high-sulphur percentage 
of the material obtained when coal or coke of the usual 
sulphur content was employed as the reducing agent. 
Separate additions of lime or limestone to the materials 
fed. into the kiln have been found to result in some 
decrease in the sulphur content of the finished material, 
and when low-sulphur coals (containing about 0-4 per 
cent. of this element) are employed, the sponge iron 
produced has a sulphur content of about 0-05 per cent. 
in consequence of the addition of lime. Unfortunately, 
however, coals having such a low sulphur content are 
not everywhere available and additions of lime to the 
kiln, when higher-sulphur coals or cokes are used, do 
not produce sponge iron low enough in sulphur for use 
in electric or open-hearth furnaces. 

It was with the object of solving this problem that 
work was put in hand by the Bureau of Mines and 
experiments were undertaken on a semi-commercial 
seale, using a small internally-fired rotary kiln, similar 
to those emp in the cement industry, and capable 
of producing about 1} tons of sponge iron a day. In 
an account of the research, given in a recent issue of the 
American journal Mining and Metallurgy, Messrs. 
R. C. Buehl and E. P. Shoub, of the Bureau, quote an 
example of what has been achieved. In this test a 
low-temperature coke specially prepared by the Pitts- 
burgh Coal Carbonization Company, was employed as 
the reducing agent. This coke was made from a coal 
having an average sulphur content of 0-9 per cent., 
and, prior to the coking operation, a quantity of 
powdered limestone, equivalent to one-fifth of the 
weight of the coal, was intimately mixed with the raw 
fuel. The resultant coke was ground to pass a 4-in. 
mesh screen before being used in the kiln. Chateaugay 
magnetite ore, when reduced with this “lime coke,” 
as it is termed, yielded a sponge iron having a sulphur 
content ranging from 0-04 per cent. to 0-07 per cent., 
with a general average of 0-059 per cent. The authors 
add that if the coal, or the coke made from it, had been 
used as the reducing agent without any limestone 
addition, the sulphur,content of the sponge iron would 
have been at least 0-35 per cent. Another point of 
interest is that laboratory tests have indicated that 
low-sulphur sponge iron can be produced with non-coking 
as well as with coking coals, even when the sulphur 





content of the fuel is relatively high. 
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DETERMINATION OF THE 
THICKNESS OF TIN COATINGS 
ON METALS. 


Many requests for information regarding methods 
ee ce enmnese of tle soma en todend 
other metals are being received by the Tin Research 
Institute, Fraser-road, Greenford, » and both 
the number and urgency of these inquiries have in- 
creased considerably since the — arose for strict 
economy in the use of tin. To meet this demand, the 
Inciibets Geb tatenity teeeed'o Weanios Oueaiiie, fe 
detail, the range of methods ee SS 
the working instructions. The let, 
which is Tin Research Institute Publication 
No, 115, will’be of value to manufacturers who have to 
apply tin coatings to service and other components to 
within strict. specification limits. For example, it is 
particularly important to have a means of checking the 
thickness of electro-deposited tin coatings which have 
su to be red. The methods described 
in the depend upon the dissolution of the tin 

coating from a specimen by chemical means. The 
thickness or weight of the coating is determined by 
oné of three ures. The first method 
involves the the specimen before and after 
the removal of the tin coating. In the second method 
the specimen is completely dissolved and the tin present 
in the solution is determined by chemical analysis. In 
the third method the time required to dissolve the tin 
sodalied to dhessive a cgntiiiineeen thicken 
required to dissolve a known thickness. 
Detailed feotrastines cco Sanaa lying the tests, 
and the booklet also contains useful tables for convert- 
ing the thickness of the coatings into weights of tin 
per unit area of surface covered. 





INSTITUTION ELECTIONS. 


InstiTuTION OF Crvi. ENGINEERS. 

Member.—Englebert Roger Hondelink, B.Sc. (Delft), 
Richmond ; James Stinton Jones, Bromley, Kent. 

Associate Member to Member—Walter Edmund 
Doran, B.A., B.A.1. (Dublin), Great Shelford, Cambs. ; 
ee oe Hardi Evans, D.Sc. (Manch.), Ph.D. 
(Leeds), win Salter Hoare, M.C., B.Sc. 
(Eng.) Saery Birmingham ; Cyril James Macdonald, 
B.Sc. Manch, St. Albans; Alexander —— London, 
S.W.1; Frederick Herbert Williams, B.Sc.Tech. 
(Manch. ), Tongland, Kircudbrightshire. 

InstrruTiOonN OF MgcHANICAL ENGINEERS. 

Member.—Christopher Charnley Booth, Burnham- 
on-Crouch, Essex ; Sir Paul Malone Booth, Burnham- 
on-Crouch, Essex; Rowland Henry Bound, Chelten- 
ham; Frederic Lionel Daniels, Stroud; Robert Mac- 
Farland Gates, New York, U.S.A.; Charles Hamlyn 
Harden, B.Sc. (Eng.) (Lond.), Maidstone; Francis 
Philip Laurens, Greenock. 

Associate Member to Member.—Brigadier Charles 
Mendelssohn Bostock, R.E.M.E.; Francis Herbert 
Bramwell, B.Sc. (Lond.), Runcorn; Ernest Crosse, 
Wolverhampton; Clifford Eatough, B.Se.Tech. 
(Manch.), Coventry; Francis Brian Grant, B.Sc. 
(Eng.) (Lond.), Buenos Aires; Alan Jannings Harvey, 
Thame; Henry Hoad, London ; Brigadier Arthur 
Francis Bentincke Hopwood, C.B.E.; Brigadier 
Leonard Hamilton Howard-Jones, R.E.M. E.; Herbert 
Hoyle, Manchester; Alfred James Hunt, London ; 
Cyril John Lyth, M.Se., London ; James Rainford, 
St. Helens; William Steeds, B.Sc. (Eng.) (Lond.), 
Chertsey; David Dudgeon Stockley, B.Se. (Eng.) 
(Lond.), Birmingham; Daniel James Thomas, B.Sc. 
(Eng.) (Lond.), Treorchy, Glam.; Ernest Vickers, 
London ; George Henry Wray, Loughborough. 

Instrrute OF Martne ENGIneErs. 

Member.—Harold Norman Gwynne Allen, Bedford ; 
William Brown, Irvine; Lt.-Commdr. (E.) George 
Ferguson, R.N.R. ; James Wallace Mitchell, Birming- 
ham; William Riseborough, Plymouth ; Eng. Rear- 
Admiral Alfred Turner (ret.), Greenwich ; (Lieut. (E.) 
David Turner, R.N.R. 

Associate Member to Member.—Albert Berry, Shef- 
field. 

INSTITUTE OF TRANSPORT. 

Member.—E, W. I. Arkle; R. H. W. Bruce; G. G. 
Goodings, Ipswich; I. R. Grove; P. Nadin, Birming. 
ham; A. J. O’Brien-Twohig, Dublin ; G. A. Perry. 

Associate Member.—W. VY. M. Copeland, Hull; 
C. G. Craven, York; L. A. Dennis; 6. F. Jeffries, 
T. Lees, Manchester; N. Oughtred; L. J. D. White- 
law, Dundee; F. E. Wykes. 





UNITED STATES UNEMPLOYMENT STATISTICS. —-Accord- 
ing to the American Bureau of th@ Census, the number 
of unemployed persons in the United States in September, 
1943, was approximately 800,000, compared with 
1,000,000 in August, 1943, and 1,700,000 in September 
1942. 





BRITISH STANDARD 
SPECIF ICATIONS. 

Tue following ifications of ring interest 
have been issued by the British Standards Institution. 
Copies are obtaina btainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, 

8.W.1, at the price quoted at the end of each 

Salt-Glazed Ware Pipes.—A new specification, B.S. 
No. 1143-1943, covering salt-glazed ware pipes having 
chemically-resistant properties somewhat than 
those normally associated with the rpg iw 
pipes supplied to B.S. No. 65, prada For 


the Institution. The special 

soquirellda'ai'ta chaaiet a Med ether etal 
plants in which the drain effluents contain a consider- 
oe ee eee eee If the effluent is 
at a comparati temperature, as is often the 
case, the a of Sein ctpes having special chesstialy 
resistant becomes essential. The form of 
the new and the range of sizes and 


covered age’ Mipathal with shone of BLS No. 65. 
test for chemical resistance, t' 
subjected to a test 


sonnel bigihe 
[Price 2s., postage 


addition to a 
pipes have to 
than that for normal drain pipes. 
—- oa 


Terms Used in 7 
et the recently-issued British Standard 
‘erms used in Electrical Engineering (B.S. 
ge mt A. we stated that terms to y; 
telephony, radio and . 
which were dealt with in certain sections of the 1936 
edition of the Glossary, wére not included in the new 
edition but would form the subject of 
edition of B.S. No. 204, to be issued 
Glossary of Terms used in Teli 
work has now been published. It has 
in collaboration with Phe Post Office and 
manufacture 
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duced and there has been extensive revision of 
definitions to keep 


Some re-grow 
desirable. Tile ‘as 
together 


bri 


RAF 
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dealing, respecti 
communication, 
fire alarms. vine, i et ig 
bound volume and a complete alphabetical index is 
provided. [Price 3s. 6d., postage included.} 

Rolled Asphalt for Roads.—The issue of B.S. No. 1152- 
1944, covering asphalt suitable for road construc- 
tion and maintenance under war conditions, 
comes at an une time, as it coincides with the 
announcement that asphaltic bitumen is to be released 
in sufficient quantities to enable local road authorities 
to undertake road maintenance during the coming 
spring. Owing to war ccnditions, the roads throughout 
the country, in many cases, have been subjected to 
heavy forms of traffic far beyond their capacity, and, in 
other cases, have long outlived their normal ‘period of 
re-surfacing. The specification, which has been drawn 
up in conjunction with the Asphalt Roads Association, 
gives a clear statement both as regards the use of avail- 
able aggregates and the composition of the asphaltic 
cementing agent, which may consist of asphaltic 
bitumen, of refined lake asphalt (fluxed), or of equal 
proportions of asphaltic bitumen and refined lake 
asphalt. A certain tolerance, however, is allowed in 
the interpretation of the mixtures provided for in the 
specification. [Price 2s., postage included.] 





BOOKS RECEIVED. 


Mitteilungen aus dem Institut fiir Baustatik an der eidg. 
Technischen Hochschule in Ziirich. No. 12. Biegungs- 
spannungen und Stabkrdfte in Schwedlerkuppein nach 
Theorie und Modellversuch mit einer Anwendung aus 
dem Flugzeugbau. By Dr. sc. TECHN. EL-SaYED 
Ev-Scnasty. Ziirich, 2: A.G. Gebr. Leemann und 
Co. [Price 15 Swiss francs.) 

Thermodynamics Applied to Heat Engines. By Dr. E. H. 
Lewrrr. Third edition. London: Sir Isaac Pitman 
and Sons, Limited. [Price 25s. net.) 

The Design of Pumps. By Frank H. Stape. London: 
Princes Press, Limited, 7, Princes-street, Westminster, 
8.W.1. [Price 5s. 6d. net.) 

Transactions of the Institution of Naval Architects. Edited 
by G. V. Boys, secretary of the Institution. Volume 
85. London: Offices of the Institution, 10, Upper 
Belgrave-street, Westminster, S.W.1 ; Henry Sotheran, 
Limited, 2, Sackville-street, W.1. 

An Almanack for the Year of Our Lord 1944. By JOSEPH 
WHITAKER. London: J. Whitaker and Sons, Limited, 
13, Bedford-square, W.C.1. (Price, library edition, 
21s. net; complete edition, 10s. net; shorter edition, 
6s. net.] 





PERSONAL. 


COLONEL ERIC GORE-BROWNE, D.S8.O., T.D., hithe: 
deputy chairman of the Southern Railway, has bee 
elected chairman in succession to the late Mr. R. Hox- 
LAND-MARTIN, C.B. THE EARL OF RADNOR has succec:|: 
Colonel Gore-Browne as deputy chairman. 

Mr. R. Diepy-Smirn, B.Sc., M.I.Mech.E., has bx 
made Assistant Chief Inspector, Inspectorate of Me: 
anical and Electrical Equipment, Ministry of Supply. 

Lorp BRABAZON OF TARA has been elected a direct: 
and appointed chairman of Tungum Sales Company, 
Limited. 

Mr. JoserH WALTON, assistant managing director « 
Messrs. Thos. W. Ward, Limited, has been elected to ‘he 
board of Messrs. Marshall, Sons and Company, Limit: . 


Mr. G. M. Gru, M.1.Mech.E., M.Inst.GasE., managing 
director of the Severn Valley Gas Corporation, has been 
elected chairman of the Jones Gas Process Compaiy, 
Limited. 

Mr. Freperick 8S. Watery, M.C., M.I.Mech.'., 
M.I.Loco.E., vice-chairman and managing director of 
Vulcan Foundry, Limited, and a director of the North 
British Locomotive Company, Limited, has been elected 
a director of. Messrs. Robert Stephenson and Hawthor:« 
Limited. 

Sm G. LetenTron SeaGER has been nominated Presi- 
dent of the Chamber of Shipping of the United Kingdon 
for 1944-45. 

Mr. Ronert Stusps, who has been general manage: 
and secretary of Lowmoor Best Yorkshire Iron, Limit«:, 
for the’pa&t 14 years, has been appointed a director of the 
company, which was founded in 1791 and is now under 
the control of Thos. W. Ward, Limited, Sheffield. 

The Council of the Institution of Structural Engine« 
have nominated Mr. A. E. Evans, M.1.Struct.E., to 
serve on the British Standards Institution Technical 
Committee 1.8./40, dealing with expanded metal ani 
mesh-fabric reinforcement. 

The Premium of the Institution of Naval Architects 
for 1943 has been awarded to Dr. J. F. C. Conn for his 
paper “‘ Marine Propeller-Blade Deflection.” 

Mr. Francis Epmonp has been re-elected President 
of the Institution of Mining Engineers for the ensuing 
year. Mr. Edmond is the representative of the Institu- 
tion on the National Coal Board and is a member of 
the Central Committee of the Mining Association of 
Great Britain and of other representative bodies. 

Proressor F. C. Lea, O.B.E., D.Sc., Wh.Sc., has been 
nominated as one of the representatives of tne Institution 
of Mechanical Engineers on the General Board of the 
National Physical Laboratory. 

Mr. ANDREW Smrre, M.I.Mech.E., is now London 
manager to Messrs. Davy and United Engineering Com- 
pany, Limited. He was previously Director of Aircraft 
Production Factories (Equipment), Ministry of Aircraft 
Production. 





THE INSTITUTION OF AUTOMOBILE ENGINEERS.—At the 
last meeting of the Council of the Institution of Auto- 
mobile Engineers it was unanimously decided to award 
the Institution Medal to Mr. Percy C. Kidner for his 
work for the Institution during his five years of office 
as President, which included the difficult period of the 
first four years of the war. The Institution Medal was 
established in 1922, the above making the eleventh award. 

Tue INSTITUTION OF Crvi~. ENGINEERS OF IRELAND. 
At a recent meeting of the Institution of Civil Engineers 
of Ireland the President presented Mullins Silver Medals 
to Professor M. A. Hogan, D.Sc., Ph.D., D.L.C., for his 
paper, “‘ Producer Gas for Internal-Combustion Engines,” 
and to Mr. D. O’B. McAteer, B.Sc., A.R.C.Sc.1., for his 
paper, “ The Construction and Equipment of Ballina 
Flour Mills.”” Both awards were in respect of the 1942-43 
session. 


NATIONAL CERTIFICATES AND DIPLOMAS IN MECHANI- 
CAL ENGINEERING.—Last year, 2,208 Ordinary and 816 
Higher National Certificates and 65 Ordinary and 57 
Higher Diplomas in Mechanical Engineering were 
awarded. In addition, there were 190 supplementary 
endorsements of Ordinary Certificates, 563 of Higher 
Certificates, and 9 of Higher Diplomas. A number of 
other awards have been made in connection with in- 
dustrial and service intensive courses. 

APPLICATION OF LIGHT ALLOYS TO SHIP CONSTRUCTION. 
—A research scholarship of the value of 4001. per annum 
and tenable for two years has been offered by the Wrought 
Light Alloys Development Association to encourage and 
facilitate research in the application of light alloys to 
ship construction. The scholarship will be administered 
by a committee of the Institution of Naval Architects 
and it is hoped to make the award in September, 1944. 
Full particulars of entry, which closes on July 31, can be 
obtained from the secretary, Institution of Naval Archi- 
tects, 10, Upper Belgrave-street, London, S.W.1. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—Full activity continues in the 
Scottish steel trade and there are ample supplies of raw 
materials. The daylight will, of course, give more time 
for scrap collecting and sorting. So far the output has 
not been affected by the recent 10 per cent. cut in fuel 
deliveries. As previously reported, the increased pro- 
duction capacity for plates has greatly relieved the con- 
gestion in this branch of trade. The demand, however, 
is still very pressing and difficulty ts experienced in 
satisfying customers. Re-rollers will be kept busy for 
many weeks; billets are in adequate supply. Sheet 
production is very high and light sheets are in increasing 
demand. Tube strip and other raw materials are being 
absorbed in large quantities by the tubemakers, who are 
very busy. Manufacturers of power-plant and marine 
engineers are also actively engaged. Current quotations 
are unaltered, and are as follows :—Boiler plates, 
17l. 128. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, ¢ in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s.; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d., 
all per ton, for home delivery. 


Malleable Iron Trade.—There is no new feature in the 
malleable trade and prices are unchanged as follows :— 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 17s. 6d., and re-rolled steel bars, 171. 15s., 
all per ton, for home delivery. 


Scottish Pig-Iron Trade.—Business in the Scottish pig- 
iron continues brisk and although more hematite would 
be welcome the position as a whole is satisfactory. 
Market prices are unchanged as follows :—Hematite, 
6l. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
61. 5s. 6d., and No. 3, 61. 38., both per ton, on trucks at 
inakers’ yards. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—Discussions have continued in 
South Wales during the past week to eliminate the anoma- 
lies in pay as between skilled and unskilled men which 
have been created by the recent Porter Minimum Wage 
Award. Proposals were made at a meeting of the Joint 
Oonciliation Board last week, but these have not been made 
public. One of the difficulties which the Award has 
introduced has been to maintain the pieceworkers’ 
incentive to increase production in view of the levelling 
of wages as between skilled and unskilled labour. Until 
the Government approve arrangements to meet the cost 
of the Award and the adjustments necessary, it will be 
impossible to apply it. Operators on the Welsh steam- 
coal market continued to encounter a brisk demand for 
all classes. The scarcity of supplies, particularly among 
the better qualities, however, remained acute, and as a 
consequence ordinary industrial buyers found it extremely 
difficult to secure supplies for early delivery. Most 
producers had already disposed of almost the whole of 
their potential outputs for some time ahead to the 
priority users, who were making increasing demands. 
The general tone was consequently very firmly upheld. 
The demand from Spain, Portugal and Eire was again 
active, but shipments were not easy to arrange. The large 
descriptions were in steady request and were not easy to 
stem for delivery over the next month or so. Demand 
was keen for the sized and bituminous small classes, but 
order books for these sorts were well filled ahead and a 
strong tone continued to rule. Inferior dry steam smalls 
were in free supply and were dull. Gas cokes were 
plentiful, but foundry sorts were well engaged. 


Swansea Steel-Sheet Indusiry.—it is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that business in tin-plates and substitutes 
continues to be fairly active, and that a moderate number 
of orders have been placed for delivery extending into 
the second period of the present year. Makers of steel 
sheet. are working to capacity and are reluctant to book 
new business except for deferred delivery. The scrap 
iron and steel market continues quiet owing to difficulties 
in obtaining adequate supplies of the heavier and better 
grades of material. Larger quantities of the lighter 
grades, however, are going into consumption in order to 
maintain outputs of steel. Prices of iron and steel 
commodities are as follows :—Standard-quality coke tin- 
plates, per box of 108 Ib., containing 112 plates measuring 
20 in. by 14 in., 29s. 9d., f.o.r. for home consumption, 
and 30s. 9d. f.o.b. for export. Tin-plates carrying heavier 
coatings, 30s. and 30s. 43d. f.o.r. for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r. at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 201. 2s. 6d., and 
steel-sheet and tin-plate bars, 121. 2s. 6d., all per ton, 
delivered. Welsh hematite pig-iron, 67. 14s., and Welsh 
basic pig-iron, 61. 0s. 6d., both per ton, delivered, and 
both subject to a rebate of 5s. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Prospects of Sheffield manufacturers 
in the steel, engineering and tool trades are encouraging. 
There are a large number of inquiries, greater than at 
any other period since the outbreak of war, from cus- 
tomers abroad, including Australia, Tunisia, India and 
Ecuador. The products for which inquiries have been 
made through the Sheffield Chamber of Commerce are 
engineers’ small tools, twist drills, reamers, files, saws, 
spanners, tungsten-carbide tips and tools, grinding 
wheels, wire ropes, special-alloy steels, joiners’ tools, 
garden tools, and tools for collieries. From the British 
Chamber of Commerce in Montevideo a letter has been 
received urging the importance of preparing the ground 
now for post-war trade and of appointing representatives. 
It states that the Montevideo Chamber has decided 
to publish a monthly journal in Spanish about British and 
Canadian manufactures for circulation among merchants, 
industrialists and salesmen. A Sheffield firm with pre- 
war connections in Belgium, Holland and Southern 
France, intends to re-open business with those countries 
as soon as possible, and is prepared to become selling 
agent for British firms. Manufacturing costs are increas- 
ing, as a result of the advance in coal prices, from the 
beginning of February. Some apprehension is d by 
the fact that a further advance will become necessary 
before long, because, it is stated, the sanctioned average 
rise of 3s. per ton does not take into account the higher 
wages in the coal industry under the Porter Award. 
Some idea of the effect of the extra 3s. is afforded by 
the action of Rotherham Corporation Gas Committee, 
which had recommended an advance of id. per 
1,000 cub. ft. to large industrial users, byt had to alter 
this to an advance of 2d. per 1,000 when the 3s. coal 
advance became known. The advance in coal prices 
means a further annual increase of 3,6001. to the Rother- 
ham gas department for crude gas. 

South Yorkshire Coal Trade.—Dissatisfaction with the 
terms of the miners’ wages award has caused several 
disputes and a rather serious loss of coal output. The 
task of allocating the available supplies has been very 
difficult ; many consumers have had to go short in spite 
of the larger distribution of alternative qualities. Out- 
crop coal, in many cases, has saved the situation. Reserve 
stocks have had to be drawn upon. Washery fines con- 
tinue to supplement pit smalls for boiler firing. Best 
washed smalls and rough and nutty slacks are in strong 
demand. Supplies of coking coal have not been easily 
arranged for, but all coke-works are busily occupied, and 
the make of coke meets all furnace and works require- 
ments, as well as the demands of householders. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The authorised provisional in- 
creasé of 4s. per ton in the price of blast-furnace coke 
advances the recognised market value to 48s. 6d. and 
represents a further serious addition to the production 
cost of iron and steel, fixed prices for which have not 
been changed since November, 1940. Hope is expressed, 
however, that financial adjustments will be made that 
will avoid the disturbance of the market quotations which 
have ruled for over three years. Makers of most des- 
criptions of material have numerous orders in hand. 


Foundry, Forge and Basic Iron.—Foundry and. forge 
pig iron is in plentiful supply, although there has been 
some increase in the consumption of the former. The 
local output of foundry qualities is still meagre but 
parcels from other producing areas are offered freely to 
North-East coast founders. The make of basic iron is 
ample for the requirements of the Teesside steelworks 
but does not permit the release of tonnage for use else- 
where. 

Hematite, Low-Phosphorus and Refined Iron.—The 
distribution of hematite is on a rather increased scale, 
but the shortage of ore suitable for its manufacture still 
keeps the output within narrow limits and careful alloca- 
tion of deliveries is necessary. Medium- and low- 
phosphorus grades of iron, as well as refined qualities, 
are available in ample quantities for all requirements. 


Manufactured Iron and Steel.—The exceptionally 
heavy tonnage of semi-finished iron and steel is passing 
promptly into use at the re-rolling mills where the 
supplies of premier and defective billets are, readily 
taken up. Large quantities of discard shel] steel are 
also being consumed. Finished-iron producers have 
good orders in hand for the heavier descriptions of 
material but could handle new contracts for early de- 
livery of the lighter commodities. The demand for all 
classes of steel, with the exception of»heavy joists, 
channels and sections is heavy, being greatest for special 
and alloy steels, light and medium sections, plates and 
sheets. There is a ready outlet for railway material 
and colliery requisites. 








NOTICES OF MEETINGS. 

Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

NortaH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, February 19, 
2 p.m., Neville Hall, Newcastle-upon-Tyne. ‘“ Installa- 
tion of an Underground Booster Fan,” by Mr. A. B. 
Dawson. 

INSTITUTE OF TRANSPORT.—Metropolitan Graduate 
Society: Saturday, February 19, 2.15 p.m., Institution 
of Electrical Engineers, Savoy-place, Victoria-embank- 
ment, W.C.2. “ Lighting in Relation to Railways,” by 
Mr. C. W. Herbert. JInstitule: Tuesday, February 22. 
1.15 p.m., Institution of Electrical Engineers, W.C.2. 
“ Transport and the Community,” by Dr. K. G. Fenelon. 

INSTITUTION OF MECHANICAL ENGINEERS.— Y orkshire 
Branch: Saturday, February 19, 2.36 p.m., Royal 
Victoria Station Hotel, Sheffield. (i) “‘ Building-up and 
Hard Surfacing by Welding,” by Mr. W. Andrews. 
(ii) “‘ Reclamation of Worn Parts by the Metal-Spraying 
Process,” by Mr. W. E. Ballard. (iii) “ Repair of Worn 
or Over-Machined Parts by Electrodeposition,’’ by Mr. 
A. W. Hothersall. Also at the Southern Branch: Tues- 
day, February 22, 7.30 p.m., Royal Aircraft Establish- 
ment, Farnborough. Institution: Friday, February 25. 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
Informal Meeting. Discussion on “ Troubles, Break- 
downs, and Their Cures.” 

INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, February 19, 3 p.m., Grand Hotel, Bristol. 
“ Light Metal Castings,” by Mr. J. Morgan. East Mid- 
lands Branch : Saturday, February 19, 3 p.m., College of 
Technology, Leicester. “‘ Mechanical Aids to Core Pro- 
duction,” by Mr. J. Blakiston. 

Royat Society oF ArtTs.—Monday, February 21. 
1.45 p.m., John Adam-street, W.C.2. Cantor Lectures : 
** Natural Resources of Great Britain: I.—Minerals,” 
by Mr. E. B. Bailey. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales Centre: Monday, February 21, 5.30 p.m.. 
Royal Institution, Colquitt-street, Liverpool. ‘“‘ Wave 
Guides in Electrical Communication,’ by Mr. J. Kemp. 
North Midland Centre: Tuesday, February 22, 6 p.m.. 
Great Northern Hotel, Leeds. ‘“‘ Maintenance of Distri- 
bution Plant and Mains on A.C. Networks,” by Messrs. 
F. N. Beaumont and F. A. Geary. Wireless Section : 
Wednesday, February 23, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘‘ Problems of Post-War 
Television,” by Mr. B. J. Edwards. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, February 22, 5 p.m., James Watt 
Memorial Institute, Birmingham. Presidential Address 
by Mr. G. H. Lanchester. Coventry Graduates’ Section : 
Thursday, February 24, 7 p.m., Technical College. 
Coventry. “‘ Design of Castings,”” by Mr. W. C. Sharpe. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Feb- 
ruary 22, 5.30 p.m., Great George-street, S.W.1. ‘“‘ Evolu- 
tion of London Transport,”’ by Mr. V. A. M. Robertson. 

BRITISH ASSOCIATION OF REFRIGERATION.—Tuesday . 
February 22, 5.30 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. “‘ Faults in Cold Storage 
Operation,”’ by Mr. A. E. Miller. 

INSTITUTION OF PRODUCTION ENGINEERS.—Sheffield 
Section : Tuesday, February 22, 6.30 p.m., Royal Victoria 
Hotel, Sheffield. ‘‘ Optics and Engineering,” by Mr. 
M. H. Taylor. Wolverhampton Section: Thursday, 
February 24, 6.45 p.m., Technical College, Walsall. 
“ Plastics and Engineers,” by Mr. J. Prior. Leicester 
Section: Thursday, February 24, 7 p.m., College of 
Technology, Leicester. ‘“‘ Heat Treatment by High 
Frequency Inductance,” by Messrs. N. R. Bligh and 
S. V. Williams. Glasgow Section: Thursday, February 
24, 7.15 p.m., 39, Elmbank-crescent, Glasgow. ‘“‘ The 
Production Engineer in Post-War Conversion,” by Dr. H. 
Orenstein. Manchester Section : Thursday, February 24. 
7.15 p.m., Technical College, Manchester. ‘‘ Morale in 
Industry,”’ by Professor T. H. Pear. 

INSTITUTE OF FUEL.—Wednesday, February 23, 2.30 
p.m., Engineers’ Club, Manchester. Conference on 
* Industrial Furnaces.” 

LIVERPOOL ENGINEERING SOCIETY.— Wednesday, Feb- 
ruary 23, 6 p.m., Municipal Annexe, Dale-street, Liver- 
pool. “ District Heating Installations,” by Mr. P. G. 
Kaufmann. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPSBUILDERS.—Student Section: Wednesday, Feb- 
ruary 23, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tync. 
“ Shipyard Welding,” by Mr. R. J. W. Rudkin. 

RoyaL AERONAUTICAL Socrety.—Thursday, Feb- 
ruary 24, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘“‘ Structural Features of German 
Aircraft,” by Dr. D. M. A. Leggett and Mr. H. Davison. 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, Feb- 
ruary 25, 6.15 p.m., 39, Victoria-street, S.W.1. ‘“* Tech- 
nical Education in Egypt,”’ by Mr. N. L. Ablett. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand; London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
CeusoraPHic { “ ENGINEERING,” LESQUARE, 

ADDRESS LONDON 
TecerHons Noumper—TEMPie Bak 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
alls, or it can be supplied by the Publisher, post free, 
it the following rates, for twelve months (or for six 
or three months, pro rata). payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies #32 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first 
to standing 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise will be 
taken as The 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street. 
Strand, W.C.2. 
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BRITISH MAGNESIUM 
PRODUCTION. 


Ir is axiomatic that war is wasteful, and a matter 
of common observation that, as the processes of 
waging war become more and more scientific and 
even, in points of detail, scientifically precise, so 
does the waste assume ever more colossal propor- 
tions. Nevertheless, this inescapable fact is no 
argument against the pursuit of efficiency in the 
many processes which, in these days, are pressed 
into the service of war organisations; for the 
efficiency of production may exercise a crucial and 
deciding influence on the ability of one or another 
of the contestants to press the conflict to a con- 
clusion and, in any case, bears a direct relation to 
the quantity in which armaments may be provided 
and the speed with which losses can be made good. 
In particular do the speed and quantity of produc- 
tion become significant when the nation concerned 
has been caught relatively unprepared for war and 
must, as it were, fight off a well-armed assailant 
with one hand while forging new weapons with the 
other. Such has been the position of Britain from 
the outset of the present struggle, and, for that 
reason, many, who might have been inclined to 
criticise severely the situation disclosed in the 
recent report* of the Select Committee on National 
Expenditure on the production of magnesium and 
magnesia in this country, may be disposed to admit 
that, unsatisfactory as are some of the disclosures 
from the point of view of the expenditure of money, 
time, materials and labour, there may be extenua- 
ting circumstances to be taken into account im 
determining any absolute levels of blameworthiness. 
Magnesium is used, as the report observes, in the 
production of aircraft and aero engines, and in 
the manufacture of incendiary bombs, etc.; and 
it is produced in this country by four firms, 
each employing a different process. The names 
of the firms are not mentioned, and, though it 
would not be difficult to identify three of them— 





*Second Report from the Select Committee on 
National Expenditure, Session 1943-44: Production of 
Magnesium and Magnesia. London: H.M. Stationery 





Office. [Price 2d. net.] 


if not all four—from internal evidence and pub- 
lished works of reference, it is convenient as well 
as discreet to adopt the indicating letters by which 
they are designated in the report. “ Firm A,” 
since 1935, used a process which it. had developed 
before that date, and which required a large gas 
supply and employs calcium carbide as the reducing 
agent. In the six months ended September 30, 
1943, it produced magnesium at a cost of 3s. 10d. 
a pound in its own factory and 4s. 3d. a pound in 
another factory which it operated on behalf of the 
Ministry of Aircraft Production. 

“Firm B” was formed in 1935 to operate an 
electrolytic process, the British Empire rights of 
which were acquired from the I.G. Farbenindustrie 
A.G. This process requires “‘a very large supply ” 
of electric power, chlorine, small (“ pellet”) coal, 
and peat, and is used also in the United States ; 
where, the report adds, the largest magnesium plant 
in the world is now producing in excess of its rated 
capacity. During the same accounting period as 
in the case of Firm A, Firm B produced magnesium 
at a cost of Js. 7d. a pound. Firm C operates a 
plant using aluminium powder as the reducing 
agent, though designed to use ferro-silicon alu- 
minium. The process was acquired from a French 
source in 1938, when it was still only in the experi- 
mental stage. It has since been brought into use 
on a production scale and shows an average pro- 
duction cost of 3s. 11d. a pound. 

Firm D’s process uses carbon, in the form of 
anthracite waste, as the reducing agent, and acquired 
the patent rights for the British Empire from an 
American corporation in 1936. - Development has 
been slow and the plant is not yet on a regular 
production basis, but it is believed that, when a 
substantial output is achieved, the cost will be of the 
order of ls. 6d. a pound. It is stated that, in the 
United States, a process based on the same patents, 
but using natural gas instead of hydrogen, is pro- 
ducing on a large scale. The method produces 
magnesium in the form of a dust which can be 
handled only in a hydrogen (or natural gas) atmo- 
sphere, and redistillation is necessary to enable the 
metal to be cast into ingots. 

Until 1935, British magnesium requirements were 

met entirely by importation, mainly from Germany ; 
and in 1936, when the expansion of the Royal Air 
Force began, only one small plant, operated by 
Firm A, was actually producing the metal in this 
country, though another small factory, which com- 
menced production in December, 1936, was under 
construction by Firm B. At about the latter date, 
the Air Ministry authorised Firm B to triple its 
capacity at the Government’s expense; this was 
done, and the enlarged plant began to produce 
magnesium in January, 1938. In 1937, Firm A 
made a small extension of their plant at their own 
expense. When war broke out in September, 1939, 
Firm B was instructed to work to full capacity and 
entered into an agreement with Firm A, whereby 
the latter firm extended their plant by 50 per cent., 
the Government providing the equipment and the 
company the buildings ; but this extension was not 
in full operation until February, 1941.. Firms C 
and D were still not in a position to produce the 
metal in quantity. 
In April, 1940, it was borne in upon the Govern- 
ment that the output was insufficient to meet even 
the aircraft building programme, and Firm B was 
instructed to find sites for three large-scale factories 
and to put in hand the construction of one of them. 
A couple of months later, “the then Minister of 
Aircraft Production” (apparently, Lord Beaver- 
brook) decided that Firm A should provide the 
second factory, and Firm C the third, though, at 
that time, the process adopted by the last-named 
firm had not been proved on a production scale. 
Firm A’s new factory came into full operation in 
July, 1942, but that of Firm C, not until the end 
of 1943. Further extensions of capacity were 
planned, but were abandoned in favour of imported 
supplies from Canada. Meanwhile, however, the 
United States had come into the war and had made 
plans for a great increase of magnesium production 
in that country; which, incidentally, had a total 
production in 1938 of 2,410 short tons. Germany’s 
output in the same year was estimated at 12,000 
metric tons—more than half the world production. 
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Continuing research on incendiary bombs enabled 
the magnesium content to be reduced considerably, 
and this factor, combined with the great increase of 
American production, resulted in the aggregate 
capacity of Britain and the United States exceeding 
the probable demand. It was decided, therefore, to 
close down part of the British plant, the first factory 
selected being the shadow factory operated by 
Firm A, as this had the highest production cost 
and used substantial quantities of imported ma- 
terials. The firm was notified accordingly ; but, in 
September, 1943, on the recommendation of the 
Ministry of Labour, it was decided to close the firm’s 
own factory and to restrict the shadow factory 
to two-fifths of its capacity. In December, it was 
decided to close the works of Firm C. 

The foregoing is a brief outline of the history of 
magnesium production in this country during the 
war years, but the report deals also with three other 
firms, designated E, F and G, concerned in the pro- 
duction of magnesia, the raw material from which 
the metal is obtained. Before the war, it is stated, 
the requisite supplies of magnesia were obtained 
almost entirely by calcining magnesite, which was 
imported from Austria, Greece, India and Manchuria. 
Since the outbreak of war, it has been made mainly 
from materials obtained within the British Isles. 
Firm E, on the initiative of the steel industry, which 
uses magnesia as a refractory, had built a plant for 
extracting it from sea water, using dolomite for 
precipitation. Firm F had a pilot plant, using lime ; 
and Firm G was concerned only with the production 
of high-grade pharmaceutical magnesia. A ‘con- 
siderable expansion of capacity was decided upon 
by the Government, and new factories were built, 
to be operated by these three firms. The output 
by Firm E, using their own process, appears to have 
been satisfactory, but the operations of the factory 
and process by Firm F cannot be so regarded, if 
only on a financial basis. The cost of the plant, 
originally estimated at 300,000/., actually reached 
some 1,600,000/.; production was still only at half 
the rated output in the quarter ended September 30, 
1943 ; and the cost of the product per ton, originally 
expected to be 5/. 10s., was, at that time, 24/. 12s. 5d, 

The Select Committee incline to discount the 
arguments of the Ministry of Labour, which led to 
the decision to retain Firm A’s shadow factory at 
two-fifths output, and recommend that it should be 
closed in view of its high production cost: but the 
validity of those arguments can hardly be judged 
by anyone who is not in possession of the full facts. 
The Committee’s comments on the closing of the 
factory operated by Firm C, however, are clear cut 
and emphatic. They point out that this factory 
is to be closed on the ground that its output is no 
longer required, but express the opinion that “ the 
truth of the matter is, it should never have been 
built on its present scale,” because, when it was 
ordered in May, 1940, the process had never 
reached the stage of commercial production. The 
Ministry of Aircraft Production estimated that the 
expenditure on this plant, to October 11, 1943, was 
850,0001. ; on which the Committee comment that, 
“so far as the taxpayer is concerned, a large pro- 
portion of this expenditure must be written off as 
a sheer loss.” Similar criticisms are appled to 
the plant of Firm D, though this was much smaller, 

On the evidence of the report alone, it would seem 
that the real blame for this waste must belong to a 
fairly high administrative level ; in the first place, 
because “in spite of repeated warnings from the 
industry it was not until April, 1940, that it became 
apparent to the Government that there was not 
sufficient magnesium even to meet the needs of 
the increased aircraft programme,” let alone the 
bombs that the aircraft were to carry ; and, secondly, 
because of the obvious failure of the much-lauded 
co-ordinating organisation, which should have been 
capable of seeing, or, at any rate, of trying to ensure, 
that aircraft were not ordered to be built of materials 
which were not obtainable. In short, the basic diffi- 
culty seems to have been that the scale of modern 
warfare requires supermen in greater numbers than 
the more leisurely tempo of peace appears to pro- 
duce ; and that, when men who are less than 
“super” are given almost absolute authority to 
order large-scale plant “straight off the drawing 





board,” large-scale mistakes are inevitable. 


THERMOPLASTIC CABLES. 


Ir has been announced that the requisitioning of 
tyres from laid-up private motor cars has been 
suspended, which suggests that the serious situation 
that arose when the major part of the natural 
rubber supplies of the world was lost to the Allied 
nations has been satisfactorily surmounted. In the 
main, no doubt, this has been due to the develop- 
ment and intensive cultivation of what were minor 
sources of natural rubber and to the enormous exten- 


sion that has taken place in the manufacture of: 


Buna 8 and other synthetic rubbers. Important 
relief, however, has also been afforded by the 
extensive use of thermoplastics, particularly for 
cable insulation ; it is stated that probably 25 per 
cent of the output of rubber-insulated cables has 
been changed over to substances of this class. 
Thermoplastic materials have been utilised for this 
purpose for some considerable time, but owing to 
their high cost were applied only to cables destined 
to operate under conditions for which natural 
rubber was unsuitable. Present-day circumstances 
have reduced, to a large extent, the importance of 
the cost factor, and the materials are’ being applied 
for general service. 

A thermoplastic is one which when heated above 
a certain temperature becomes soft and will flow 
under pressure; when cooled it returns to its 
original condition. Gutta-percha and balata are 
natural thermoplastics which have been used for 
particular applications in insulated cables for a long 
period, but the rapid development which has taken 
place in the last few years is based on the use of 
synthetic thermoplastic materials of which poly- 
vinyl chloride (p.v.c.) is one of the more important 
examples. It is a straight-chain polymer, built up 
solely of repeating units of vinyl chloride, which 
is derived from acetylene. Co-polymers can be 
built up containing vinyl chloride anda second 
ingredient in the chain. Some of these are pro- 
duced under various trade names and are used for 
the same services as polyvinyl-chloride compounds. 
The material is a white powder, its thermoplastic 
properties only becoming evident when plasticisers 
and other materials are added. 

A number of polyvinyl-chloride compounds have 
been produced in this country, the United States 
and Germany, each having various qualifications, 
but in view of difficulties of supply at the present 
time a measure of standardisation has been adopted 
in Great Britain. A p.v.c. compound must contain 
the polymer, a plasticiser, a stabiliser and a lubri- 
cant, and may contain, in addition, a pigment, a 
filler and an extender. A consideration of the pur- 
pose served by each of these added materials was con- 
tained in a paper entitled ‘“‘ Thermoplastic Cables ” 
read before the Institution of Electrical Engineers 
on February 10. The paper was contributed by 
Dr. H. Barron, Mr. J. N. Dean and Mr. T. R. Scott. 
These authors are all connected with electric-cable 
manufacturing companies, and as it was stated that 
the paper had been written on behalf of the Cable- 
makers’ (War Emergency) Technical Committee, 
it may be taken as representing the views of the 
whole industry. 

Most plasticisers are liquids of high boiling point 
and low volatility. The most important are 
tricresyl phosphate, dibutyl phthalate and certain 
other phthalates. Increase in plasticiser content 
decreases the tensile strength and increases the 
elongation of the compound. There is a certain 
loss of ‘plasticiser with rise of temperature, even 
though the volatility is low, and it is stated that 
the most desirable properties in the p.v.c. com- 
pound are obtained by a mixture of more than one 
plasticiser. The purpose of the stabiliser is to 
prevent decomposition of the compound when it 
is heated. Polyvinyl chloride, when subjected to 
high temperature, particularly when in contact 
with metal, tends to decompose with the evolution 
of hydrogen chloride. The application of the 
material to a cable may, however, involve heating 
it for short periods to a temperature of 150 deg. C. 
It has been found that this decomposition is checked 
by lead compounds, such as white lead and litharge. 
The purpose of the lubricant is to facilitate the 
processing of the compound during application to the 
cable. Typical materials employed for the purpose 





are ethyl palmitate and calcium stearate. In addition 
to the above materials, which are essential con- 
stituents of the compound, there are three 
permissive additions, as already mentioned. (f 
these, the pigment is added as a convenient 
indication of the particular qualities of the com 

pound concerned. Care must be exercised in the 
selection of the pigment, as it may alter the elev- 
trical and physical characteristics of the product. 
The purpose of fillers is to modify the mechanical 
properties of the compound. Silica, mica and 
clay increase the hardness, while resins and waxes 
reduce it. In general, only small quantities of filler 
can be used, and the hardening materials reduce both 
tensile strength and percentage elongation. Ele: 

trical resistivity can be increased by adding carbon 
black and clay in small amounts. It will be clear 
that compounds with a wide range of character. 
istics can be produced by varying the proportion 
and nature of the added materials. 

Each member of the group of standard p.v... 
compounds now being manufactured has propertics 
fitting it for some particular service. The two main 
types are intended for cable insulation and cable 
sheathing, respectively. The former, however, is 
divided into two classes, the first for normal use and 
the second for employment in circuits operating at 
audio frequency. The tensile strength of tli 
sheathing compound varies from 1,500 Ib. to 2,000 1!, 
per square inch, and that of the insulating com 
pound from 2,000 Ib. to 3,000 Ib. per square inch ; 
the former, however, is harder and has a somewhat 
higher abrasive resistance than that of average 
tough-rubber sheathing. Flexibility may be in- 
creased by adding more plasticiser, but this reduces 
tensile strength and hardness, and the practice is t« 
adjust the mixture so that the material has zero 
flexibility at —30 deg. C. Compounds plasticised tv 
give this degree of flexibility have a resistivity rany 
ing from 1 x 10° to 1 x 10 ohms per centimetre 
cube, but the resistivity-temperature characterist i 
is steep, the resistivity being reduced to about on 
hundredth of its value for a rise in temperature of 
50 deg. C. Fortunately, the insulation-resistance 
characteristic is not of first importance for cabk 
work. The dielectric loss of the material is also high 
and varies with temperature and frequency. 

The main qualities in which p.v.c. is superic 
to rubber are resistance to sunlight, oxidation, fir 
and a large range of chemicals, including oils. Its 
resistance to abrasion and, within certain tempera 
ture limits, also to impact, make it an attractiv: 
material for cable sheathing, which was one of the 
earlier applications. As it possesses consideral)| 
resistance to electrical breakdown, this early use was 
extended by employing it for thin-walled cables for 
which the use of separate insulation and sheathing 
was uneconomical. Filexibles for machine wiring and 
switchboards come within this class. The facility 
with which p.v.c. cables can be given bright and 
distinguishing colours makes them particularly useful 
for this type of application. This specialist use was 
later extended by the introduction of p.v.c. hous 
wiring, for which a specification was published in 
the United States some years ago. Consideration 
of p.v.c. as a substitute for rubber in Great Britain 
dates from about 1942, but important practical 
developments, as already indicated, are of recent 
date. These have been conditioned not only b) 
supply shortages, but by the fact that they have 
been almost entirely directed to service require- 
ments, for which low-temperature flexibility is a 
factor of primary importance. As a result, the 
materials developed in this country are not suited 
for general requirements as are some of those pro 
duced in the United States. The present position 
indicates that the dielectric strength of p.v.c. will 
make it satisfactory for general purposes, except for 
high-frequency working. If, however, a high stan 
dard of insulation resistance, permittivity or di- 
electric loss is required, it will not be so suitable. 
The whole position is, however, to some extent an 
artificial one, dictated by the present abnormal 
conditions and when manufacturers are free from 
restrictions and controls it is probable that wide 
commercial developments may result, although there 
is no reason to suppose that polyvinyl chloride, or 
other of the thermoplastic materials, will eliminate 
natural rubber. 
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NOTES. 


Toe PARLIAMENTARY AND SCIENTIFIC 
COMMITTEE. 


Tue annual luncheon of the Parliamentary and 
Scientific Committee was held at the Savoy Hotel, 
London, on Thursday, February 3, the chair being 
taken by Lord Samuel, the President of the Com- 
mittee. In the course of a short address to the 
members and guests, who included representatives 
of some 60 technical and scientific societies and 
associations which actively support the Committee 
in its work of promoting a due recognition of science 
among legislators and the general public, Lord 
Samuel made the suggestion that the functions of 
the Lord President of the Council should be enlarged 
to make him, in effect, a Minister of Science, and 
the accepted representative of science as such in 
the Cabinet and among the various Government 
departments. At the present time, the Lord Presi- 
dent of the Council did perform some of the functions 
of such a Minister, but he had no properly organised 
department to assist him in doing so. Lord Samuel 
did not suggest the formation of a new Ministry, but 
he thought that consideration might be given, in due 
course, to the advisability of enlarging the functions 
of the Lord President, and expanding his present 
department by the provision of an intelligence 
section, so that he might keep a continuous watch 
on scientific developments at home and abroad, and 
might see in what way they might be employed in 
the national interest. The report of the Committee 
for the past year shows that, among the matters 
discussed, reported upon, or taken ap in Parliament 
at the instigation of the Committee, were the possi- 
bility that subscriptions to learned societies might 
be treated as allowable expenses for income-tax 
purposes ; coal utilisation research, which was the 
subject of a report by a special sub-committee, 
adopted by the main Committee and formally sub- 
mitted to Sir John Anderson (then Lord President 
of the Council) and to Major G. Lloyd George, the 
Minister of Fuel and Power ; research and colonial 
development, on which the Committee was addressed 
by Lord Hailey (chairman of the Colonial Research 
Advisory Committee), Dr. E. B. Worthington, and 
Professor J. L. Simonsen (Director of Research, 
Colonial Products Research Council) ; and scientific 
research and the universities in post-war Britain. 
This last-mentioned subject was introduced nearly a 
year ago by Sir Ernest Simon, who had just returned 
from a three-months’ tour in the United States, in 
which he investigated the expenditure on research 
in that country and found that, pro rata, British 
expenditure of a similar kind appeared in very 
unfavourable contrast. Following a discussion, a 
sub-committee was formed to consider what action 
might be taken to remedy the deficiencies indicated 
by Sir Ernest Simon, and eventually a report was 
prepared, which the main Committee adopted and 
presented to the Government. The deputation 
which presented the report was favourably received, 
Mr. C. R. Attlee stating that, while he could not 
anticipate the Budget, he believed that the Treasury 
were sympathetically inclined towards the encour- 
agement of scientific development in the directions 
outlined. 


MopeErRN PropvuctTion TECHNIQUE. 


A conference on some aspects of modern produc- 
tion technique was opened at the College of Techno- 
, Leeds, on January 25 and was concluded on 
February 1. On the first day, lectures were given 
by Mr. F. H. Perkins, of the Board of Education, 
on “The Principles of Interchangeable Manufac- 
ture” ; by Mr. V. J. Sayers on “ Limits and Toler- 
ances”; and by Dr. W. A. Tuplin on “How to Fix 
Acceptable Limits.” On the second day, Dr. M. L. 
Becker addressed the conference on “‘ The Classifica- 
tion and Control of Quality of Engineering 
Materials” ; Mr. J. Loxham spoke’on “‘ The Control 
of Quality, Standards of Measurement, and Gauging 
Systems”; and Mr. R. E. Reason on “Surface Finish 
and Measurement.” The conferences were dupli- 
cated, with the same teams of lecturers, at the 
Technical Colleges in Huddersfield and Keighley on 
the following days in each week. The meetings 
were organised by a co-ordinating committee, repre- 


senting the three colleges, in accordance with the 
Board of Education’s scheme for providing regional 
conferences dealing with technical progress at the 
higher levels in production engineering. It is well 
known that the economical manufacture in quantity 
of engineering products depends on standardisation 
of dimensions, but this does not necessarily mean 
that every detail must be made to stringent limits. 
This war has shown that, in some cases, more loss of 
time and of materials can occur in consequence of the 
thoughtless application of narrow tolerances than 
is justified by the gains of mass production; and 
that, even when reasonable tolerances have been 
decided, a great deal of misunderstanding may 
follow, partly because there is ambiguity and con- 
fusion in marking the tolerances on working draw- 
ings, and partly because drawing practice is only 
now being developed in a way which relates toler- 
ances directly to an ideal geometrical form instead 
of to a chance succession of workshop processes. 
These conferences were concerned, on the first day, 
with the principles of interchangeable manufacture, 
with the differing needs of partial and complete 
interchangeability and of local and universal inter- 
changeability, with the simplification of drawings 
showing tolerances, with the relation of tolerances 
to methods of inspection and gauging, and to the 
functional requirements of the parts. On the 
second. day, they dealt with the need for uniform 
quality in materials, and the means for securing it, 
especially by metallurgical control ; with the use of 
a standards and measurement room; and with the 
control and measurement of surface finish. They 
covered mainly matters of recent development, and 
afforded an excellent opportunity to bring works 
staffs together in order that they might exchange 
ideas and bring themselves up to date ; and, while 
the meetings made heavy demands on the time of 
those who attended them, as well as on the time 
of the highly qualified engineers who gave the 
lectures, it was felt that this was well justified by 
the accelerated dissemination of knowledge that 
resulted. We understand that similar conferences, 
with subject matter to suit local needs, have been, 
or are being, arranged in Lancashire, the West Mid- 
lands, Luton, Cambridge, Colchester, and London, 
and that others are proposed for the East Midlands. 
Even if the influence of these conferences did not 
extend beyond the immediate effect of a two-day 
meeting, they would be a useful and welcome 
addition to the normal routine of technical colleges: 
but they are more important than that. In recent 
years, some of the more active colleges have become 
real centres of technical development for the regions 
which they serve. They are beginning to show that 
their service to industry need not stop where the 
formal training of an apprentice ends, but may 
continue to higher levels. By the formation of 
study groups and advanced classes, a college may 
satisfy the demand for adult education for industry, 
and may become the centre to which those respon- 
sible for the daily work of small firms—and there are 
still many who feel that these are the salt of the 
industrial earth—may go with their problems, as 
well as to seek refreshment in continued vocational 
learning and in recreational studies. Conferences 
such as those described have a further potential 
value, in that they bring current methods and 
problems directly to the notice of teaching staffs 
and impress upon those who are responsible for 
apprentice training the great breadth of fundamental 
knowledge which is essential to a clear understanding 
of present-day production methods and to the ‘flexi- 
bility of mind that is needed to adapt them to 
particular processes. 


CO-OPERATION BETWEEN ENGINEERING 
INSTITUTIONS. 


In the course of his presidential address to the 
Society of Engineers, delivered in London on Febru- 
ary 14, Mr. Frank Parfett spoke at some length 
on the need for closer co-operation between the 
engineering institutions in matters of common 
interest. Towards the end of 1942, he stated, the 
Council of the Society set up a committee to con- 
sider problems of post-war reconstruction ; but, 
whatever the problem that they approached, they 
encountered the same difficulty that there was no 








link between the engineering institutions which 





would enable them to pull together in matters of 
common policy. While the formation, in recent 
years, of many specialist institutions had made the 
work of co-ordination more difficult, it had made 
it also more imperative. Among the problems 
awaiting the attention of a representative Council, 
when it could be formed, were the settlement of 
a common policy regarding admission to member- 
ship; the registration of engineers, and the possible 
limitation of the use of the title of “‘ engineer ”’ ; 
the establishment of a consultant council to deal 
with the Government on matters affecting engineers 
in general; agreement between engineering em- 
ployers and the Government on the training of 
apprentices ; consideration of the number of trained 
engineers that the country needed for industry and 
for national defence, and of the question of regulat- 
ing entry into the profession accordingly ; arrange- 
ments to ensure the minimum dislocation of engi- 
neers’ training, should conscription be continued 
after the war ; and the regulation of the formation of 
future associations. 
Tue PrrestmaNn O1L ENGINE. 

For some years past, the Diesel Engine Users 
Association have been active in seeking to ensure 
that the pioneer work of British engineers in deve- 
loping the oil engine shall not be overshadowed by 
the claims to priority that have been so frequently 
made, and uncritically repeated, on behalf of Con- 
tinental experimenters. The work of Herbert 
Akroyd Stuart, for example, was exhaustively 
described in a paper by Mr. T. Hornbuckle and 
Mr. A. K. Bruce, in 1940, which was reproduced 
on page 70 of our 149th volume. In the course 
of the discussion on that paper, several references 
were made to the oil engine designed and made 
by William Dent Priestman, of Hull, in the early 
eighties, one of the speakers who did so being Mr. 
Harry Shoosmith, M.Inst.C.E. At a meeting of 
the Association, held in Caxton Hall, Westminster, 
on Thursday, February 10, Mr. Shoosmith, in 
collaboration with Mr. Philip D. Priestman (son 
of William Dent Priestman) elaborated his earlier 
brief remarks in an interesting paper entitled 
“‘ William Dent Priestman and the Development of 
the Oil Engine.” The chair was taken by Mr. 
A. K. Bruce, M.I.Mech.E., joint author of the earlier 
paper mentioned, who is now President of the 
Association. Mr. Shoosmith, who was formerly 
works manager with Messrs. Priestman Brothers, 
presented the paper, which described how W. D. 
Priestman, who had been working for some time 
on the construction of a petroleum-spirit engine, 
based on the patents or principles of Etéve, Hume 
and Lenoir, found that the inflammable nature of 
the fuel, and the consequent restrictions on its 
carriage, constituted insuperable obstacles to the 
sale of the engine. He decided, therefore, to con- 
centrate on the production of an engine to use 
paraffin. The principal problem that this involved 
was the design of a sprayer that would ensure 
complete combustion. After two years of experi- 
menting, he succeeded in producing a satisfactory 
sprayer and soon placed on the market an engine 
which proved to be highly successful in a variety 
of services. The engine was exhibited at the Royal 
Agricultural Society’s Show in 1888, and was 
awarded medals in three successive years. It was 
also the subject of papers by Mr. W. B. Mountain, 
before the Cleveland Engineering Society in 1891, 
and by Professor W. C. Unwin before the Institution 
of Civil Engineers in the following year. A vertical 
type, fitted with a reversible propeller of excep- 
tionally robust design, was developed for marine 
work and proved very successful in fishing vessels. 
Other models were tried experimentally in a shunt- 
ing locomotive in 1894, and in a motor lorry in 
1897. The Priestman engine operated on the four- 
stroke cycle, the charge being fired by means of a 
battery and coil. Although so successful—it was 
supplied in large numbers to users all over the 
world—the engine was handicapped, in subsequent 
competition with the various types of hot-bulb 
oil engine, by the complications and cost of mixing 
chamber, air pumps, and electric ignition, and in 
course of time its manufacture ceased to be com- 
mercially practicable. It was, however, the authors 
claimed, “‘ without any doubt the first engine to 
work successfully with oil as distinct from spirit.” 
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VI.—AGRICULTURAL MACHINERY. 


Unpesr the stress of war, British agriculture has 
been transformed from an impoverished into a highly 
mobilised and successful industry. A number of 
figures illustrating the increases in production 
achieved were published by the Ministry of Agricul- 
ture in June of last year. These compared the posi- 
tion in 1942 with an undefined “ pre-war” period 
and showed that although, due to the loss of much 
land for military and industrial purposes, the total 
cultivated area (including grass land, but not rough 
grazing) had fallen by 2 per cent., the total output, 
excluding that derived from imported feeding stuffs, 
measured in terms of calories, had increased by 70 
per cent. The total area of arable cultivation had 
increased by 33-7 per cent., while the increase in the 
area of tillage (i.e., total arable minus temporary 
leys) was 52-8 per cent. Increases and decreases in 
individual items, crops being measured in terms of 
acreage and live stock in terms of population, were as 
follows: wheat, + 35-6 per cent.; oats, + 72-0 
per cent.; potatoes, + 80-4 per cent.; vegetables, 

+ 55-1 per cent.; all cereals + 65-7 per cent. ; 
cattle, + 4-6 per cent.; sheep, — 17-8 per cent. ; 
pigs, — 51-9 per cent.; and poultry (excluding 
domestic), — 24-2 per cent. The number of trac- 
tors in use increased from 55,000 in 1939 to 150,000 
in 1942, while the number of tractor implements 
increased from 200,000 to 1,175,000 in the same 
period. The increase in the number of implements 
per tractor from 3-6 in 1939 to 7-8 in 1942 is note- 
worthy. 

The tonnage of imported feeding stuffs and of 
feeding stuffs derived from imports, for example, 
cattle cake made from imported oilseeds, decreased 
from 8-5 million tons before the war to 1-3 million 
tons in 1942-3. In that year the tonnage consisted 
entirely of derived feeding stuffs, and no feeding 
stuffs as such were imported. The grassland 
ploughed during the 1942-3 season amounted to 
1,250,000 acres and the expected increase in tillage 
in 1943, over that of 1942, was 750,000 acres. In 
the case of wheat, the increase in area was expected 
to be 25 per cent. in 1943. One of the interesting 
points brought out by these figures is the increase in 
mechanisation which has taken place. While the 
total crop acreage has increased since the outbreak 
of war by only 65-7 per cent., the number of tractors 
has increased by more than 270 per cent., and the 
number of tractor implements by more than 580 per 
cent. It has been stated that, per acre of land 
cultivated, British agriculture is now the most highly 
mechanised in the world. 

By the middle of the year it was considered that 
the provision of new machinery and equipment to 
enable farmers to achieve their war-time production 
targets was largely complete. On May 12, the 
Minister of Agriculture and Fisheries and the Secre- 
tary of State for Scotland issued the Farm Machinery 
(Control of Manufacture and Supply) Order, 1943. 
In announcing this Order, the Ministry of Agricul- 
ture asked farmers not to order any further machin- 
ery unless it was absolutely necessary. The Order 
required every manufacturer of, or dealer in, farm 
machinery to take out a licence, and manufacturers 
had to comply with any directions which might be 
issued regulating the types or quantity of farm 
machinery which they were allowed to make or 
supply. Distribution was also made subject to con- 
trol, and all imported machinery, and some classes 
of home-produced machinery, could only be supplied 
against applications which had been approved by 
the County War Agricultural Executive Committee. 
The Order also conferred powers on the Minister of 
Agriculture with regard to the control of prices of 
new machinery—the prices of second-hand machin- 
ery were already controlled by the Second-hand 
Plant (Control of Prices) Order—and revealed that 
a panel of consultants had been set up to advise the 
Minister of Agriculture and the Secretary of State 
for Scotland on all matters relating to production. 

The main object of the Order was to restrict the 
production of new machinery and to expand con- 
siderably the output of spare parts. It had long 
been felt that, on the whole, farmers were not good 





at servicing their machinery, or at using it efficiently, 
and that, in-many cases, machinery had been left 
idle for lack of repairs or spare parts. In June, for 
example, a single agricultural engineer in one small 
town reported that he had no fewer than six hay 
mowers awaiting spare parts. In January, the 
Ministry of Agriculture announced that, to secure 
the better use and maintenance of farm machinery, 
it had been decided to appoint machinery instructors 
to each County War Agricultural Executive Com- 
mittee. Among others, the Wiltshire War Agricul- 
tural Executive Committee have now arranged three- 
day courses for tractor drivers. Farm machinery 
manufacturers have also taken steps to improve 
their servicing arrangements, and at least one tractor 
manufacturer has arranged for tractors to be ser- 
viced and reconditioned locally, including provision 
for the installation of a complete new engine on the 
farm. 

In March, it was announced that, to encourage 
the lending of tractors from one farmer to another, 
the conditions attached to the 5s. agricultural 
licence would be relaxed. Henceforward, tractors 
under this licence could be used on any road for 
hauling agricultural produce, or any articles required 
for farm use. In some districts, under the insti- 
gation of parish councils, the farmers in a number 
of parishes have formed machinery pools from 
which implements can be hired. In the East Riding 
of Yorkshire, for example, 23 parishes have arranged 
to pool their machinery resources. 

The first report of the Agricultural Improvement 
Council for England and Wales, covering the period 
June, 1941, to June, 1942, was issued in April. 
The Council reported that it had paid particular 
attention to the standardisation and improvement 
of agricultural machinery. A committee had been 
formed to deal with the urgent problems of ley 
farming and re-seeding. 

The setting up by the Ministry of Agriculture of 
the Agricultural Machinery Development Board in 
January, 1942, and the subsequent establishment 
by the Board of a National Institute of Agricultural 
Engineering, were recorded in this series of articles 
last year. In September, 1943, members of the 
agricultural engineering industry had an oppor- 
tunity of seeing the work of the Institute at Askham 
Bryan, near York, on the occasion of its first annual 
“open day.” The range of implements and machi- 
nery on which the Institute is working is very wide, 
and details of some of these were given in an article 
in ENGINEERING on September 24, 1943, on page 247. 

The position of British agriculture after the war 
has been the subject of considerable discussion 
during the past year. The recent attack on the 
Minister of Agriculture, Mr. R. 8. Hudson, by the 
National Farmers’ Union, is symptomatic of a wide- 
spread belief among farmers that they will be 
neglected after this war as they were after the last. 
It has become increasingly clear, however, that a 
prosperous Britain is impossible without a prosper- 
ous agriculture, and it is of interest to consider along 
what lines development may take place. Before 
thée-war, the arable acreage in Great Britain had 
fallen below 13,000,000 acres, but by the middle of 
1943 it had probably increased to nearly 19,000,000 
acres. In spite of this increase, the number of cattle 
has increased by about 4-6 per cent., while the milk 
consumption per head of population has increased 
from 0-45 pint per day in the period 1937 to 1939 
to 0-58 pint in 1942-43. The sales of liquid milk 
in 1942-43 totalled 1,016 million gallons, and it has 
been estimated that a demand for a further increase 
of 40 per cent. to 50 per cent. could be created. 

There is a strong body of opinion which holds 
that, for the type of farming for which the British 
Isles are inherently best suited, and which, under 
a balanced world economy, this country would be 
required to undertake, is dairying on a system of 
temporary leys combined with large-scale market 
gardening, and sheep, pig and poultry production. 
It is held that wheat production will probably 
always be more economical in such countries as 
Canada and the United States, though this would 
not necessarily imply that no whea® should be 
produced in this country, but rather that it should 
be closely restricted to certain areas. If this broad 
picture materialises, the present arable acreage 
would inevitably be considerably reduced and it 





might well be that the present number of agri- 
cultural machines and implements for arable land, 
such as tractors, ploughs and threshing machines, 
would be in excess of requirements. In this case, 
the new production of these machines will be re- 
quired for replacement purposes only, and the 
demand for additional machinery would comprise 
that required for the temporary ley and market 
gardening sections of agriculture, such as silage hand- 
ling, grass drying and collecting machinery of all 
types, planting-out machines for roots, cabbages, etc. 

Against this it has been argued that there is a 
good deal to be said for maintaining British wheat 
and corn production at the highest level compatible 
with the fertility of the soil. Invisible exports in 
the form of dividends and interest on investments 
have been greatly reduced during the war, and it 
may prove desirable to reduce the imports of food- 
stuffs to the lowest possible level. As is well known, 
the best method of achieving this is by arable 
cultivation, although it is not yet certain how long 
intensive cropping can be continued while at the 
same time maintaining the fertility of the soil. In 
these circumstances, the arable acreage required 
would be considerably higher than in the former 
case, and the total demand for machinery would 
almost certainly be greater. 

At this stage it is impossible to forecast what 
will transpire, but it seems probable that some 
compromise will be made between the two alter- 
natives. The arable acreage is likely to be reduced, 
but not to the pre-war level; while, as a long-term 
process, milk production will be expanded, partly by 
correct field management and partly by selective 
breeding. Since, however, arable land requires the 
highest mechanisation per acre, any fall in arable 
acreage will, on balance, adversely affect the agri- 
cultural machinery industry, even though the change 
in emphasis may give rise, at the same time, to a 
fresh demand for new types of machinery. In any 
case, it would seem reasonably certain that the 
post-war demand for agricultural machinery will 
be higher than was the case before the war, owing 
to the fact that war-time experience has brought 
home the advantages of machinery to most British 
farmers, while the increase in agricultural wages, 
which is likely to be a permanent factor, will pro- 
vide a strong incentive to the maximum use of 
machinery. 





OBITUARY. 


PROFESSOR A. STANSFIELD, 
F.R.S.C. 


WE note with regret the death, at Montreal, on 
February 5, of Dr. Alfred Stansfield, Emeritus 
Professor of Metallurgy, McGill University, Mon- 
treal, Canada. Alfred Stansfield was the eldest son 
of Mr. Frederic Stansfield, of Blackburn, and was 
born at Bradford, Yorkshire, in 1871. He was 
educated at Ackworth School and at Bradford 
Technical School, and entered the Royal School of 
Mines, London, in 1888. Three years later he 
graduated with honours in metallurgy and became 
an associate of the Royal School of Mines (A.R.S.M.). 
After a further period of study, he obtained the 
London B.Se. d In 1894, Stansfield was 
appointed assistant to the late Sir William Roberts- 
Austen, K.C.B., F.R.S., at the Royal Mint, and 
lecture assistant in metallurgy at the Royal School 
of Mines. He also conducted researches on alloys 
for the Alloys Research Committee of the Institution 
of Mechanical Engineers, and was awarded the 
degree of Doctor of Science of the University of 
London in 1898. In 1901, he commenced a Carnegie 
Research on the burning and overheating of steel 
for the Iron and Steel Institute, the results of which 
were published in 1903, and later in the same 
year (1901) was appointed Birks Professor of Metal- 
lurgy and Head of the Department of Metallurgy at 
McGill University, Montreal. Soon after his appoint- 
ment, he conducted researches on the electric 
smelting of iron and zinc ores, and, in 1914, visited 
Sweden to report to the Canadian Government on 
the methods used in that country for the electric 
smelting of iron ores. 

In 1915, Professor Stansfield served on a Commis- 
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sion appointed by the Canadian Minister of Militia 
and Defence to investigate the feasibility of pro- 
ducing refined copper and zinc in the Dominion. 
During the war of 1914-18, he also started up the 
electrolytic production of magnesium at Shawinigan, 
and in 1918 submitted a report to the Government 
of British Columbia on the possibilities of the electric 
smelting of the magnetite iron ores found in that 
province. Professor Stansfield, who retired in 1936 
and was made Professor Emeritus, was a Fellow of 
the Royal Society of Canada. He was elected a 
member of the Iron and Steel Institute in 1899, 
and was an original member of the Institute of 
Metals, to the Council of which he was honorary 
corresponding member for Canada. He was also 
for many years a Fellow of the Chemical Society, 
a member of the American Institute of Mining and 
Metallurgical Engineers, and a member of the 
American Electrochemical Society. He was made 
a vice-president of the last-named body in 1928, 
and was awarded the Plummer Medal by the Engin- 
eering Institute of Canada in 1921. 





LETTERS TO THE EDITOR. 


A MIDDLE-EASTERN 
COMMENTARY. 


To THe Eprror or ENGINEERING. 


Smr,—It is a common criticism of technical men, 
that they are so busy with the technicalities of their 
subjects that they never have time to think about 
them. This is obviously less avoidable in war than 
in peace time. Professor Herbert Addison’s letter 
from Giza, on page 114 of your issue of February 11, 
suggests that Doughty and Lawrence were right in 
believing the desert atmosphere to provide a stimu- 
lus to ideas. 

The basis of his argument, as I read it, is that the 
scientific and technical journals are so specialised 
that they do not cover the broader social and 
economic aspects of their subjects, and, in particular, 
those aspects which impinge directly on to the 
ordinary man or common consumer. It seems a 
little hard that this complaint should be addressed 
to ENGINEERING, which does devote space to engin- 
eering economics, and that Professor Addison 
should include in his criticism The Economist, which 
gives attention to industrial economics as well as 
to finance and public affairs. Yet there is no doubt 
that his contention is broadly correct. Still more 
correct is his implication (in speaking of Scottish 
electrification) that there is a vast guif between the 
attitude of technicians as a whole, on one side, and 
cf those with an educational background of the arts, 
on the other. It is not possible in the space of a 
letter to do more than suggest some of the reasons 
for this position as a preliminary to improving 
matters. 

In the first place, though they are closely linked, 
there is a good deal of difference between informing 
the consumer regarding the impact on him of 
scientific technical progress, and furthering the 
co-ordination between the various branches of pure 
and applied science, and, in particular, broadening 
the conception of his functions held by the average 
technician. It is quite porsible to suggest ways of 
giving consumers in the upper income brackets an 
opportunity of keeping in touch with the impact of 
science and industry on their lives. Apart from the 
other instances mentioned by Professor Addison, 
Fortune contributes to some extent to this objective 
in the United States, but, although the presentation 
and subject-matter are on a high level, so also is 
the: price. Perhaps also the so-called ‘“‘Consumer 
Movement ” in the United States is likely to achieve 
as much as almost any other means, particularly 
among medium and lower income brackets. A com- 
bination of the opportunity of exercising the critical 
faculty with that of getting the best for the least 
expenditure of money gives a big impetus to any 
organisation which is willing to put on record the 
results of genuine and independent tests on all the 
chief makes on the market of each main group of 
consumption goods. It is for these and other 


reasons no doubt that organisations such as Con- 
sumers’ Research, Inc., and the Consumers’ Union 
have attracted so much attention. There have been 





several suggestions that consumer research should 
be started along similar lines in this country, 
though it is understood that such efforts have been 
hampered by differences between the American and 
British laws of libel. 

The daily Press, despite the power of its adver- 
tisers, could probably do an enormous amount in 
a similar direction if it were common practice to 
appoint qualified scientific and technical corre- 
spondents as well as, say, political correspondents. 
The ordinary householder is probably at least as 
much interested in a continuously-burning coal fire, 
requiring ash removal not more than once in 24 
hours and giving an overall thermal efficiency 
around double the ordinary stool-bottom grate, as 
he is in an article on a revolution in Bolivia. Yet if 
any technician finds a statement coming within his 
own field in all but the best daily papers, and some- 
times even in these, he finds it full of inaccuracies, 

The problem of keeping the consumer informed 
can be divided into two parts: long-term develop- 
ments which are likely to affect him in the future, 
and short-term ones which are affecting him or 
may affect him now. There is no doubt that the 
ordinary consumer takes a keen interest in longer- 
term possibilities and I have heard lively discussions 
on whether we are going to have jet-propelled motor 
cars and autogiros landing in our back gardens. 
Scientists are still too close to alchemy not to have 
a horror of prophesies, and perhaps the best tech- 
nique, for a man of intelligence and broad education, 
is to talk to as many scientists and technicians as 
possible in the field in which he is interested, and 
to try to synthesise and expound their views. To 
scientists who are sceptical of this technique proving 
successful, I would suggest that they read Men Who 
Make the Future, by Bruce Bliven. With regard to 
the short term, and the job of informing the con- 
sumer of what is available to him, there is no doubt 
that he has become imbued with a healthy scepti- 
cism as a result of exaggerated claims in advertising 
—a much worse fault in the United States than in 
this country. Perhaps the growth of trade associa- 
tions, despite their attendant dangers, may be of 
some help here. Already there are co-operative 
sales development organisations, which have achieved 
a good reputation for informing the consumer about 
an idea or a method instead of selling him the goods 
of the particular manufacturer. 

The job of informing the scientist and technician 
about fields outside his own immediate one, and of 
providing for co-ordination between them, is even 
more difficult. Things have moved a long way 
since the position up to, say, the end of last century, 
when advances in widely diverse fields were made 
by a single scientific philosopher, often working 
with a minimum of apparatus. The sub-division 
of the natural sciences has proceeded at an alarming 
rate, and there has been little systematic provision 
for co-ordination between them. Moreover, there 
is something wrong fairly deep down in our system 
of scientific education which seems to make many 
young scientists and technicians, particularly from 
the younger universities, take the view that they 
should stick to the (often narrow) field in which they 
have specialised and even that they should shun the 
humanities. Possibly this is a result of over- 
specialisation at too early an age, without a sufficient 
grounding in literature and the arts. Possibly it is 
the pressure of the immense volume of learning that 
is accumulating in every branch of science which 
seems to demand constantly increased emphasis on 
factual knowledge, often at the expense of a broader 
conception of the scientific approach—not that this 
should be construed as any advocacy of neglecting 
factual knowledge on a subject on which work has 
to be carried: out. 

The scientific approach to matters of organisation 
and industrial structure bordering on the political 
field, I agree with Professor Addison, could be 
developed with great advantage. To take his 
example of public enterprise: there is a large 
volume of factual material now available on the 
operation of the public corporations such as the 
Central Electricity Board, the B.B.C., the Port of 
London Authority, the London Passenger Transport 
Board, etc. In some cases, it is possible to compare 





the operating efficiencies in defined fields between 
these and alternative forms of organisation. Nor 





does this imply a narrow conception of efficiency, 
which must include, besides, say, cost per passenger - 
mile run, the efficiency of labour management. 
From such an examination, if carried out without 
political bias, might result some very valuable 
principles regarding the proper scope of public and 
private enterprise. Persons of. widely different 
political background, such as Mr. Oliver Lyttelton 
and Mr. Herbert Morrison, have agreed that there 
is plenty of room for both ; but it would be unwise 
to overstress this general agreement without a more 
exact conception of the proper field for each. This 
is only one example of the immense field for the 
industrial economist. 

It is to be hoped that future scientific and tech- 
nical education will stress increasingly the economics 
of the subjects concerned; and that economists 
will lessen their pre-occupation with political 
science, which (along with the increasing difficulty 
of keeping in touch with technical developments, 
already referred to) has prevented them from delving 
more deeply into the more immediately practical 
problems of industria! economics. 

Yours truly, 
O. W. RosKILL. 

The Priory, 

Beech Hill, 
Near Reading, Berkshire. 

February 15, 1944. 


Siz,—In your issue of February 11, you publish 
a most interesting letter from Professor Addison, 
who wonders, only a few miles from the world’s 
oldest technical achievements, why the British 
don’t discuss technology outside of the technical 
Press, why the technical Press (e.g., ENGINEERING) 
doesn’t interest itself in sociology and economics, 
and, lastly, why we allow other nations to out- 
advertise us in the countries where we have influence. 
He remarks on the absence of popular seiai-technical 
periodicals, and notes that art, literature and politics 
are adequately served, but that technology gets no 
such treatment. 

All these are matters which have long occurred 
to many of us, especially to those who have been 
abroad, and the solution is rather baffling. With it 
may be associated the great reluctance shown by 
authorities to call in technical advisers, the suspicion 
of experts, and the rejection of all dogmas other 
than fantastic ones. 

The brutal fact appears to be that the successful 
production of popular technical journals, the right 
approach to effective advertising, and the ready 
acceptance of technical advice, are all matters 
which are somewhat incompatible with the British 
temperament and training. Our newspapers do not 
encourage technical articles on anything except 
spectacular (and sometimes visionary) research, and 
our advertising tends to the view that our products 
are best just because they are British. There is a 
certain element of self-sufficiency which makes the 
British ordinary man unwilling to perceive and 
accept. the tremendous changes which are going on, 
all primarily due to technical developments. 

What can be done about all this? Very little, 
I fear; but something. If people like Professor 
Addison will write popular articles for the daily and 
weekly Press in an attractive manner, write to 
manufacturers of exports calling their attention to 
the needs of overseas customers and how best to 
appeal to them, call the attention of consular com- 
mercial attachés to the present shortcomings of 
British exporters, and generally stir. up the pot, 
some improvement may be effected ; but it will be 
a slow process. 

Yours faithfully, 
HERBERT CHATLEY. 
Bath, 
February 14, 1944. 





THE INSTITUTION OF MECHANICAL ENGINEERS’ BENE- 
VOLENT FunD.—The annual meeting of tle Benevolent 
Fund of the Institution of Mechanical Engineers will 
be held at 5 p.m., on Friday, March 17. The meeting 
will precede the March general meeting of the Institution, 
when, at 5.30 p.m., a series of six short papers on “‘ Modern 
Aids in the Investigation of the Behaviour of Materials, 





Mechanisms and Structures ” will be read. 
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THE HEATING OF OPEN-HEARTH 
FURNACES WITH MIXED GASES.* 


By R. W. Evans, B.Met. 


Ly an open-hearth furnace campaign, assuming that 
the source of heat is not lacking in either quality or 
quantity, a compromise is always being sought between 
two conflicting factors, namely, the rate of production, 
and the life of the furnace. Generally, this means that 
the rate of production is kept up to the maximum 
commensurate with a reasonable repair cost and 
furnace life. If an effort is made to step up production 
by increasing the gas and air input, the probability 
is that the furnace life will be considerably reduced, 
with a very small increase in production, owing to the 
inability of the furnace to burn, in the proper place, all 
the delivered to it. Decreased furnace life upsets 
apie production, and the schedule of furnace repairs 
is disturbed. 
longer periods when they are already worn out, or to 
their having to undergo hasty patched repairs without 
thorough examination in a desperate effort to maintain 
production, all of which is only in the nature of post- 
poning the evil day. 

Therefore, to preserve an even production line, 
furnace lives must not fall below a certain minimum, 
and the furnaces cannot be driven at a higher rate 
than will allow this. Again, if the given furnace life 
is to be maintained, the ave unit production must 
drop when high metallurgical loads are carried, or 
when considerable quantities of special or very soft 
steels are produced, or under any circumstances in which 
long refining times are experienced. In any case, the 
management are generally trying to get the last ton 
out of the furnaces without affecting furnace lives, 
and as “‘ the ice becomes very thin” at these critical 
tates, it often “ gives way” and the result is a dent 
in the even line of production. These considerations 
apply in a greater degree to furnaces using mixed 
gases than to those working on producer gas, as an 
operator who has worked both on the same furnaces 
will know. This is due to the greater incidence of slag 
**foams’’ in mixed-gas operation and the peculiarly 
accentuated attack of the flame and waste gases on 
silica brickwork. It is to discuss the theory and practice 


of mixed-gas operation that this paper has been written. 
It takes into account twenty months’ experience of 
mixed gases in a plant in which, during this period, a 
change-over from 100 per cent. TS to 100 per 


cent. mixed-gas working has been effec 

Flame Development.—It is both helpful and interest- 
ing to note the basic conceptions underlying flame 
development. The flame in an open-hearth or indeed 
any furnace is the path occupied by atoms of a com- 
bustible gas combining with atoms of oxygen, the 
chemical combination giving rise to an evolution of 
heat, which for unit volume of a given gas is constant. 
The resulting flame temperature, however, depends on 
various conditions, and primarily on the speed of 
combustion, i.e., on the rate at which gas atoms collide 
and combine with oxygen atoms. It also depends on 
the rate at which the flame loses its heat to the sur- 
rounding atmosphere, which, in turn, is a function of 
the specific heat of the waste gases and the emissivity 
of the flame. Where large numbers of gas and air 
atoms combine together quickly in a confined space, 
the great evolution of heat in the flame cannot be 
dissipated quickly enough; the result is an intense 
local build-up of heat, which is revealed as an increase 
in temperature. 

Thus, in order to provide the most favourable con- 
ditions for high-temperature flames, the first aim is to 
give the gas and air atoms the greatest/facilities for 
meeting each other. One way of promoting this is to 
deprive the gas of inert atoms, ¢.g., nitrogen, which 
take part in intermolecular collisions without any result- 
ing heat production. This may be done by substituting 
coke-oven gas for blast-furnace gas, i.e., stepping up the 
calorific value ; another way of reducing the proportion 
of inert atoms is to use oxygen instead of air, but this is 
not at present applicable to open-hearth furnaces. The 
molec motion in gases, where the intermolecular 
attraction is always very small, is definitely “ trans- 
latory,” as opposed to the motion in solids, which is 
“‘ vibratory.” When a gas is heated the heat energy 
imparted to it is completely transformed into increased 
kinetic molecular energy, when the mean velocity of 
each molecule becomes increased by an increment which 
is nearly proportional to the increase in temperature 
above absolute zero (— 273 deg. C.), at which tempera- 
ture all molecular motion, translatory and vibratory, 
completely ceases. 

As the molecular velocities increase, so the number of 
intermolecular collisions rises, and the number of im- 
pacts on the wall of a confining medium—i.e., the 


* Paper entitled “The Heating of Open-Hearth 
Furnaces with Mixed Coke-Oven and Blast-Furnace 
Gas,” presented to the Iron and Steel Institute for 
written discussion. Abridged. 











This leads to furnaces being run for | 





pressure—is increased. If the gas is free it expands, 
owing to the outward rush of molecules. ‘This gives 
the molecules greater searching power and increased 
probability of collision with oxygen particles; in an 
open-hearth furnace they have greater searching power 
and colliding probability owing to their own preheat. 
The net result is increased speed of combusion, which 


gives a higher flame temperature. Finally, given the | Pp 


preheat in air and gas, the only means open to the 
designer to promote the rate of molecular collision 
lies in so designing his ports that the maximum admix- 
ture of air and gas molecules is likely to result as soon 
as possible. This is the aim of the Venturi and the 
Maerz ports, in which, respectively, the gas is projected 
into an intensely directed air stream or the air is directed 
into the gas stream. The implication is also that the 
tongue between the gas and air ports should be as thin 
as is practically possible. 

The velocity of gas entry also plays an important 
part in furnaces of conventional design. High-velocity 
gas on meeting the air stream produces increased 
“eddy ” effects, leading to greater admixture. High 
flame temperature as a result of high gas velocity is 
achieved in the Hoesch furnace. All attempts at 
increasing flame temperature, therefore, must be based 
on increasing the rate at which the gas and carbon atoms 
collide with oxygen atoms. 

The Role of the Flame in Open-Hearth Furnaces.— 
Making steel in an open-hearth furnace can be divided 
into two consecutive stages, namely, melting the charge 
—a physical process; and refining the charge—a 
chemical 88. Practically only one type of flame 
is evaiiale, which has therefore to perform physical 
as well as chemical functions. The physical process is 
relatively a simple one. It consists in imparting the 
maximum amount of heat from the flame ta the charge 
and the minimum amount to the furnace structure. 
This is achieved by using the hottest flame attainable 
and keeping it as near to the charge as possible for the 
whole of ite travel through the furnace. The transfer 
of heat is effected by both convection and radiation. 
In the latter case the heat transferred in B.Th.U.’s per 
hour is proportional to : 


(Ty)* — (Ts)! 

where 

Ty = absolute temperature of the flame envelope. 

T= o - - slag surface. 
It is also proportional to the emissivity of the flame 
envelope ; the more luminous the flame the higher will 
be the emissivity. Hence, for the highest transfer of 
heat by radiation a hot luminous flame is essential. In 
the case of heat transferred by convection from the 
flame to the charge, if the flame does not touch the 
charge there will be no heat transfer. 


Owing to the high conductivity of steel scrap, the | parti 


charge is able to absorb considerable quantities of heat in 
the initial stages, largely by conduction from the flame. 
The quantity of heat which can be absorbed depends, 
apart from the flame temperature, on the nature and 
conductivity of the scrap mass. Ordinary heavy steel 
serap is the most efficient heat absorber; light scrap 
such as turnings and shearings possesses too many 
eee air spaces, and very heavy mill scrap must be 
thoroughly heated throughout the whole mass before 
melting takes place, except on the edges and corners. 
Owing to this considerable withdrawal of heat from the 
flame, its temperature is lowered, which results in 
slower melting if the heat input is not stepped up to 
balance the loss. The furnace heat input therefore 
should be at a maximum at this stage of the charge ; 
it is probably correct to say that at this period the only 
limiting factor to the amount of heat that can be 
delivered to the charge is the ability of the furnace to 
burn in the proper place all the gas that can be supplied 
to it. That melting the charge is performed largely 
by convection is evidenced by the high rate of melting 
achieved by a non-luminous coke-oven-gas flame as in 
the Hoesch ; the intrinsic temperature of such 
a flame is higher actually than that of a luminous flame 
from producer or mixed — 

After the addition of hot metal or the melting of 
cold pig, the chemical process starts along with the 
completion of the physical process. Reactions com- 
mence between the silicon, phosphorus and manganese 
of the iron and the oxide of iron formed during melting. 
These reactions are exothermic, so that an additional 
inside source of heat is provided, which, together with 
carburisation of the scrap by the carbon of the iron, 
raises the speed of melting. A point is reached when 
all the solid material is submerged under the slag, 
and from this point on, the temperature of the charge 
increases more slowly, owing to the slower conduction 
of heat through the slag layer and the progressive 
exhaustion of the silicon, phosphorus and manganese 
in the hot metal. The temperature of the furnace 
iteelf now rises, owing to reflection of heat fro 
slag surface and decreased a ion, and thi 
temperature must be maintai in 
down the necessary heat for the clear i 
charge and to make good the increased losses d 


radiation. As the melting of the charge nears comple. 
tion, the flame may be said to have practically fulfilled 
its active role, and now becomes more passive. The 
term “more passive” is used because, even during 
refining, the furnace atmosphere has its own influence 
on the speed of the reactions. This, however, is not 
due so much to its temperature as to the effect of th: 
roducts of combustion on the transfer of oxygen 
through the slag to the metal. 

Given a hot enough flame, melting can be speedily 
accomplished with or without luminosity, provided 
that the flame is well down on the charge. With a 
coke-oven gas flame the temperature is sufficient!, 
high to melt fast. without any preheat; the flame 
temperature then depends to a great extent on the air 
preheat and varies with it. In the case of mixed 
gases of from 200 B.Th.U. to 230 B.Th.U. per cubic foot, 
the flame temperature is not high enough to melt 
quickly without considerable preheat. It has been 
observed and commented upon several times by furna«: 
operators that the mixed-gas flame must posses: 
luminosity in order to melt fast. Here the flame melt. 
fast because it is hot, not because it is luminous; tl 
luminosity merely indicates that the preheat has been 
high, and this, with or without luminosity, produces a 
hot flame. To maintain this the gas and air preheats 
should be around 1,200 deg. C., and the gas velocity 
should be high. If these two factors are unfulfilled, 
the melting power of the furnace falls off and pro 
duction is lowered. 

In particular, where the flame temperatures are low 
owing to inadequate preheat of the air and gas, lumi 
nosity becomes a factor of major importance in pro. 
moting the transfer of heat. In a recent admirable 
paper, A. J. Fisher,* of the Bethlehem Steel Corpora 
tion, has shown how the total radiation of the open 
hearth flame can be measured and recorded, and, 
further, has demonstrated that the output of the 
furnace, in tons per hour, depends to a very great extent 
on the flame radiation as measured by him. Th: 
above two factors also apply to other heating gases, 
such as producer gas, but from the point of view of 
furnace design the problems are easier, becayse the 
compromise between ingoing and outgoi port 
velocities is less important than with the higher. 
calorific mixtures, notably mixed coke-oven and blast- 
furnace gases. 

Refining with a Non-Luminous Flame.—Refining can 
be carried out without luminosity, but to a very 
limited extent only. The Hoesch furnace, without 
artificial luminosity, will refine fast, but only if care 
is taken that the charge does not melt out hard.t+ 
If it does, and as a result receives heavy feeding, the 
slag will quickly come up in a “foam.” The effects of a 
foaming slag can be disastrous to the brickwork, 
icularly the roof ; once it has started there appears 
to be very little that can be done to suppress it. The 
only remedy is immediately to cut down the gas in 
order to preserve the brickwork, and keep on feeding 
oxide gently. The charge will, however, gradually 
lose heat, and the refining time be considerably pro- 
longed, and in addition » fammace wil probally be 

The same thing happens, but to a greater 
extent, when ore is charged and the proportion of iron 
increased ; actually it is impossible to do this with a 
non-luminous flame, as the resulting foam is uncontrol- 
lable. A non-luminous-gas furnace is therefore inflexi- 
ble, because in order to prevent foaming (a) it cannot 
work with varying proportions of scrap and hot metal ; 
(6) the charge must be melted out with not more than 
0-4 per cent. to 0-5 per cent. of carbon and even then 
it must be treated gently ; (c) fluorspar, as an aid in 
fluxing the , can be used only sparingly. Bauxite, 
when available, can be used as a substitute. 


(To be continued.) 





EMERGENCY HEAT-RESISTING STEELS.—A paper 
recently presented to the American Society for Metals 
by Messrs. P. Gordon, M. Cohen and R. 8. Rose contains 
an account of an investigation undertaken to develop 
heat-resisting alloys having low contents of metals which 
are not easy to obtain in the present circumstances. 
Some 100 alloys were examined and their melting and 
casting characteristics ascertained. Bending and tensile 
tests, at room temperatures, and tensile and creep tests, 
at temperatures of up to 870 deg. C., were conducted on 
specimens, as well as determinations of the resistance of 
the alloys to scaling in air and sulphur-bearing gases at 
760 deg. and 870 deg. C. It is stated that the most 
promising results were obtained with alloys containing 
from 0-30 to 0-35 per cent. of carbon, 2 per cent. of 
silicon, from 10 to 12 per cent. of chromium, nickel in 
the range of from 4 to 10 per cent., and manganese in 
amounts of from 2 to 12 per cent., the last two elements 
supplementing each other and in such quantities as to 
-produce a wholly austenitic alloy. 





* Iron and Steel Engineer, vol. 20, page 61 (1943). 





+ That is, with a high carbon content. 
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LABOUR NOTES. 


[ne Ministry of Fuel and Power announced on 
February 11, that the Government had agreed that the 
cost of giving effect to the terms of the recent award of 
the National Reference Tribunal for the Coal-mining 
Industry, which increased the minimum weekly wages 
from 4l. 3s. to 5l. for underground workers and from 
31. 18s. to 41. 108. for surface workers, should be borne 
by the Coal Charges Account. . 


The tribunal in its findings, the Ministry’s announce- 
ment continued, stated :—*‘ The further claim for an 
increase in the piece rates to take account of the new 
minimum rates is not acceded to. It is not consistent 
with the granting of what is merely a minimum wage, 
and, to give it, might lead to a request for an increase 
in all actual wage rates, whether of day or piece workers. 
The consideration of so great an alteration must 
await the general overhaul of the wages situation, 
which is tong overdue.” The Government, therefore, 
the Ministry went on to say, was not prepared to pro- 
vide the cost of any increase in piece rates, but would 
meet the cost that might be the result of implementing 
the award—e.g., the expense incurred when the work- 
man’s contract involves payment to another workman. 


The Minister of Fuel and Power has been authorised 
to discuss, with representatives of the coalowners and 
the mineworkers, a general overhaul of the wage 
structure and to give all possible assistance to facilitate 
discussions and negotiations. The Government is of 
the opinion that such an overhaul should take place 
immediately. The Government has also agreed that 
the cost of implementing the awards dealing with 
overtime and week-end pay and holidays with pay shall 
be an additional charge on the Coal Charges Account. 
The Coal Charges Account, it may be explained, is a pool 
fed by a levy on every ton of saleable coal. The levy 
is at present 5s. From the pool, individual collieries 
draw out a sum equal to war wage advances and other 
war charges which they have to meet. 


A special meeting of the executive of the Mine- 
workers’ Federation was called for yesterday to con- 
sider the position which Mr. Lawther, the president, 
said on Friday night last, was “ grave.” The Minister 
of Fuel must realise, Mr. Lawther said, that this 
tinkering with a very grave problem could not be 
allowed to operate for a single moment. There must be 
a reconsideration by the Government, because a settle- 
ment could only be reached by the adjustment of the 
anomalies being charged to the fund. They did not 
mind whether the additional cost was met by way of a 
Government subsidy or by supplementing the fund by 
a further increase in the price of coal. 


In the House of Commons last week, Mr. Fraser, the 
Labour Member for the Hamilton Division, asked the 
Minister of Fuel and Power how many applications 
for release from the Forces for coal-mining he had 
received since the present scheme for a comb-out was 
announced ; how many he had recommended to the 
War Office and how many had since been released. 
Major Lloyd George regretted that the information 
asked for in the first part of the question was not avail- 
able, but up till February 1, 4,789 applications for the 
release of ex-underground workers had been sent to 
the War Office under the present comb-out arrange- 
ments. The results were as follows :—On release at 
February 1, 2,448 ; released and subsequently recalled, 
75; rejected by the War Office, 1,416; under con- 
sideration by the War Office at February 1, 850. aie 
Fraser asked if the Minister was satisfied with“the 
success of the arrangement, and if he was getting the 
number of ex-miners into the pits that was anticipated. 
Major Lloyd George said he was satisfied with the 
results. 


For the period of thirteen weeks ended December 25, 
1943, expenditure on unemployment allowances (exclud- 
ing the cost of administration) amounted to approxi- 
mately 397,000/. compared with 415,000/. during the 
thirteen weeks ended September 25, 1943, and 545,0001. 
during the thirteen weeks ended December 26, 1942. 
Comparison of the figures for the December quarter, 
1943, with those for the corresponding quarter of 1942 
is affected by the Unemployment Assistance (Deter- 
mination of Need and Assessment of Needs) (Amend- 
ment) Regulations, 1943. 





Of the 1,775 disputes which began in Great Britain 
in 1943, involving 559,000 workpeople and a loss of 
1,810,000 working days, nearly one-half of the stop- 
pages and of the aggregate loss in working days 
involved, oceurred in the coal-mining. industry. e 


principal disputes were in the later months of the year. 


The metal, engineering and shipbuilding industries 
accounted for approximately one-third of the total 
number of stoppages in 1943 and about the same pro- 
portion of the working days lost. 





Under a new Decree consolidating Brazil’s labour 
legislation, normal hours of work remain at eight in 
the day and 48 in the week, with shorter hours for 
certain groups, such as bank employees, employees of 
telephone and telegraph services, and underground 
workers. For the -named group, hours must not 
exceed six in the day and 36 in the week, including 
winding time, and for women they may in no case 
exceed 48 in the week. The normal daily limit of 
eight hours may be exceeded up to a maximum of 
10 hours, but only if such extension is formally per- 
mitted by a collective agreement, and overtime at the 
rate of 20 per cent. above the normal rate is paid. 
Women must hold a medical certificate in their employ- 
ment book attesting that they are fit to work overtime. 
As before, night work is prohibited for women, with 
certain exceptions, and for young persons under 18. 





The provisions relating to notice in case of termina- 
tion of contract without due cause, are expanded, and 
it is specified that three, eight, or 30 days’ notice 
must be given according as wages are paid by the day, 
the week or the month. A worker discharged before 
the end of his contract without due cause is entitled 
to an indemnity equal to one month’s wages for each 
year of service. After ten years’ service in the same 
undertaking a worker may be dismissed only for 
reasons of force majeure or grave misconduct as defined 
by the code. An employer who dismisses a worker 
solely in order to prevent him completing ten years’ 
service must pay twice the usual indemnity. 





The following appears in a recent issue of the Monthly 
Journal of the American International Association of 
Machinists :—‘‘ We are still being confronted with 
requests for retiring cards without being given the 
information that is necessary in order to issue the card. 
Within the past month, we have received a number of 
applications for retiring cards based on the fact that 
the member desiring the retiring card has been pro- 
moted to sub-foreman, a supervisor of some descrip- 
tion, ora leading man. Retiring cards cannot be issued 
in these cases.” : 





A Portuguese Legislative Decree promulgated in 
April last authorises the Under-Secretary for Corpora- 
tions to fix compulsory limits for salaries and wages 
when superior economic interests so require. The 
following factors are to be taken into consideration in 
fixing wages and salaries :—(a) the normal require- 
ments of the employee, according to age, sex, occupa- 
tional category, and local living conditions; (6) the 
nature of the work and the risk involved ; (c) output 
and length of service ; (d) the cost price of the goods 
or services and the proportion thereof to be attributed 
to labour costs; (e) the financial capacities of the 
undertaking; (f) the requirements of the national 
economic system; (g) the salaries or w id in 
identical or similar occupations, or, in default of these, 
the recognised average rates of remuneration for labour ; 
(hk) the value of any materials and tools supplied by 
the worker ; (i) the money value of board, lodging and 
any other allowance in kind paid in addition to the 
wage or salary ; (j) any other factors which may effect 
the fixing of equitable remuneration for employees. 





Rates of remuneration differing from those prescribed 
for employees in general may, however, be fixed for 
certain employees according to output, the nature of 
the work and the employees’ length of service in the 
undertaking. Similarly, the wages or salaries of 
employees who are in receipt of compensation, or a 
pension on account of partial incapacity for work, 
may be reduced in proportion to the amount of such 
compensation or pension. Generally speaking, pay- 
ment for work at piece or task rates may not be less 
than the minimum remuneration at time rates paid 
to an employee of the same sex and category engaged 
in identical or similar employment in the same district. 


Contraventions of the provisions of the wage-fixing 
orders issued by the Under-Secretary for Corporations 
are punishable by a fine of not less than 50 nor more 
than 500 escudos for each employee in respect of whom 
the contravention has been committed, or by a fine 
equal to three times the difference between the remuner- 
ation fixed and that actually paid, subject to a minimum 
of 50 eseudos. The proceeds of such fines are to be 
< into the National Family Allowance Fund or the 

oint Fund for People’s Institutes, according as the 
undertaking involved is engaged in commerce or 





industry or in agriculture. 








THE WORK OF THE ELECTRICAL 
RESEARCH ASSOCIATION. 


Iw last year’s annual report of the British Electrical 
and Allied Industries Research Association, it was 
stated that the laboratories at Perivale, which were 
established in 1935, were proving inadequate for the 
volume of work now coming forward, and that as land 
available was insufficient for the extensions that had 
become necessary, it had been decided to seek a 
new and larger site for the laboratory somewhere within 
easy reach of London and the Provinces. In the 
twenty-third annual report which has just been 
published, and deals with the work of the Asso- 
ciation in the year ended September 30, 1943, it is 
reported that a site has been selected at Leatherhead, 
in Surrey. This lies adjacent to the site that has been 
secured by the British Coal Utilisation Research Asso- 
ciation. is body has offered part of its site to other 
suitable associations and it is suggested in the report 
that this action may lead to the development of an 
important group of industrial research laboratories in 
the . which may usefully take common action in 
conne#tion with facilities and amenities. The prepara- 
tion of plans for the new Electrical Research Association 
laboratories, and the building to follow, will naturally 
take considerable time, and further temporary provision 
will probably have to be made at Perivale before the 
work can be transferred to Leatherhead. Some extra 
accommodation of this kind was secured orm Pear 
year, certain Government huts having been puro 
to give some relief to the serious overcrowding that 
has resulted from the influx of urgent problems since 
the beginning of the war. 

The report does not give any estimate of the cost of 
the new laboratories, but the financial situation of the 
Association is good and there is no doubt that it 
is in a position to build and equip new premises on an 
extensive scale. Assistance for work of this class might 
also reasonably be expected from the Department of 
Scientific and Industrial Research and other bodies. 
The income of the Association last year was 110,906i., 
and its latest balance sheet shows investments of a 
value of 95,812/. and cash in deposit or current account 
of 36,9131. The total of these, 132,725I., shows a satis- 
factory increase over the corresponding total of a year 
ago, which amounted to 108,426/. It was stated in the 
earlier report that funds accumulating would enable 
a start to be made with the new project, but the problem 
of its ultimate adequate financing would require further 
attention. The improvement in assets shown this year 
should further increase the confidence of the council in 
Pp ing with the scheme. No cost of operating the 
new laboratory is given in the latest report, but in the 
earlier one a figure of 150,000/. per annum for the first 
three years after the war was suggested. The expendi- 
ture last year was 110,906/., but it would appear that 
both income and expenditure have materially increased 
as a result of contracts directly resulting from the war 
effort. Although it is clear that the Association is in a 
good financial position, it will probably want all its 
resources to through the projected programme. 
Fortunately, there has been a satisfactory increase in 
membership during the last few years, which is an indi- 
cation of growing strength and influence. 

Although no information can be given in the report 
about the special war work that is occupying so much 
of the time and energy of the staff, a mere list of the 
other researches in progress is sufficient to indicate the 
wide field that the Association is now covering. Its 
initial activities, which began in 1917, were largely 
concerned with insulating materials. The same subject 
still forms one of its major spheres of work, and it is 
stated that during the year covered the reports that 
have been issued dealing with the properties of insu- 
lating materials represented a research expenditure of 
more than 10,0001. The work, which is described as 
dealing with “ dielectrics in general ” and is essentially 
of a fundamental nature, has been slowed down owing 
to war conditions, and the experiments at the National 
Physical Laboratory on surge problems and those at 
Queen Mary College on spark-gap calibration and 
corona, have been suspended. Much work, in the field 
of insulation that has a mire direct bearing on prac- 
tice, however, has been carried out. An interesting 
example is given by glass-fibre insulation, which has 

roved suitable for use in severe conditions of heat and 
umidity. As it was thought possible that materia 


of life, 
chemical properties and tensile properties after various 
heat treatments, are also in hand. 

The main matter mentioned in the section of the 
report dealing with insulating oil concerns trouble with 
excessive acidity that has m experienced in prac- 
tice with “‘ Pool” oil. Recommendations for care and 
treatment were contained in a report that has already 
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been noticed in these columns.* On the subject of STATIC AND CLINGING FRICTION | methods employed for setting up the machine as for 


cables and overhead lines, a first interim report on 
current ratings for cables in ships has been issued. This 
concerns groups of rubber-insulated plain lead-covered 
cables when installed horizontally below a steel deck. 
Similar tests have been carried out on varnished- 
eambric insulated plain lead-covered cables and on 


the first group. Therefore, in this group, the period 

OF PIVOT BEARINGS.* results as given in Table V, on this page, are not 

By M. C. Huwrer, M.I.Mech.E. jee wee of several shots, but the mean of the 

‘ three bearings, at one load only, which produces th 

(Concluded from page 120.) scheduled maximum bearing pressure for the parti. 

THE second group of records covers variation of | cular combination and condition, as given in Table III, 


single pairs of cables insulated with polyvinyl-chloride. | clinging friction with the passage of time; because of | on page 119, ante. The values of the “ pre-shots ” and 
The work on the continuity of conduit joints, described | the long intervals and scope of the work, which | the averages of these are included in the Table. It is 


on page 44, ante, is also referred to in the cable section. 
In connection with overhead lines, the subject of the 
corrosion of steel-cored copper conductors is being 
explored with a view to putting in hand a programme 
of research. Proposals have been made to the British 
Standards Institution for the revision of B.S. No. 
607-1935, which concerns the mechanical properties 
of reinforced-concrete poles. An incidental matter has 


arisen in connection with this subject, as soft wood is} perioa at Rest 


not permitted for stay blocks for concrete poles. Tests 
have accordingly been carried out on a number of 
designs of reinforced-concrete stay blocks so that a 
suitable type may be standardised. 








TABLE V.—COEFFICIENT OF CLINGING FRICTION. 


Time tests to Five Days. Group 2: M. St., mild steel; G.M., gunmetal; P.B., phosphor-bronze ; Dural., 
Duralumin. 


j 





Pivot No 
Pivot No. 1, Stainless Steel. Pivot No. 2, Mild Steel. Phosphor 
| Bronze 





a 
Bearings. Bearings. Bearing 
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Brass P.B. Dural. M. St. G.M. Brass. P.B. | M. St 
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It was stated in the report issued in 1943 that as the 
principal E.R.A. patent on gas-blast circuit breakers 
expired in April of that year, an application had been 
made to the Courts for an extension, in view of the fact 
that circumstances have hindered the commercial 
development of such breakers in this country. It is 
now reported that the application was successful and | 60 
that the patent has been extended for four years from | “ 


April 10, 1942. Applications for licences under the ) es 


new patent have already been received from a number/| 2 
of member firms. Work on the fundamentals of | ,5 
breakers of this type has established the relationship | 24 
between clearing pressure, current and gap length. : 
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Promising results have been obtained with experimental 
air-blast circuit breakers in which the blast is self- 


: Lubricated with Light Machine Oil. 


generated by the switch and not supplied from a Load, lb. --| 4 | 7 7 | 6,000 : | | 3 ’ | 4,000 


reservoir or pipe line. A further matter of much | >> 
interest in this field concerns what are described as | g9 
“hard gas” switches. In these the blast is generated | 60 
from solid substances under the action of the arc, and 
various materials have been tested to ascertain their 
suitability for this application. Breakers operating on 
this principle have been exploited commercially to 
some extent in Germany. Work has also continued, 
in conjunction with the Safety in Mines Research 
Board, on flameproof apparatus and intrinsically-safe 
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circuits for mine signalling and other purposes. 
Among other researches that may be mentioned 
briefly are two relating to the steam side of power- 
station work and were concerned respectively with the 
part played by organic sulphur compounds in the sea- 


Condition (4): 
Condition (3): Stauffer Grease. —* Condition (3): Stauffer Grease. 
Graphite. 
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water corrosion of non-ferrous condenser tubes and with 
the creep and corrosion of steel at high temperatures. In 
this latter work an attempt is being made to develop | 
short-time commercial tests that will give an indica- 
tion of performance over long periods. A metallurgical 
research of a fundamentally physical character is 
directed to the improvement of transformer steel. 
This is being carried out under the direction of Sir 
Lawrence Bragg at Cambridge. Work on surge pheno- 
mena has continued, but some investigations have had 
to be suspended. This applies, for instance, to the 
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measurement of the effective value of tower-footing | 
resistance under impulse conditions which is being 
conducted at the National Physical Laboratory. A 


This figure indicates that the load is on the danger limit. 


TABLE VI.—GrowTsH OF ’CLINGING FRICTION. 





study of the distribution of lightning current in a trans- 
mission line has led to the conclusion that previous | Pi 


vot _ oe Stainless Steel. Buffed Stainless Steel. 





estimates of the magnitude of lightning current have 
been too high. An attempt has been made to correlate 
the number of lightning strokes to earth per square mile 
per annum with the data on the frequency of thunder- 


Bearings .. an Duralumin. Gunmetal. “ Oilite.” 


Derale- Gunmetal. 





storms. By combining such data with the results of 
previous work on the protective effect of lightning 
conductors, it will be possible to make an approximate 
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estimate of the frequency with which any particular 
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overhead line is likely to be struck, provided that the | Load, Ib. .. we 6,000 6,000 , 6,000 | 4,000 
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design data for the line and the frequency of thunder- 
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storms for the district are known. 





FILMS ON MACHINING, RIVETING AND WELDING OF 
ALUMINIUM ALLOYs.—The Wrought Light Alloys 
Development Association, Union-chambers, 63, Temple- 
row, Birmingham, 2, have recently obtained from the | A 
United States copies of three instructional sound films 
showing current American practice in the machining, 


riveting and welding of aluminium alloys. The Associa- | — 


tion are prepared to lend these films, which have been 
specially prepared for the guidance of technicians and 
operatives in the light-alloy industry, to interested 
industrial and educational organisations. The films are 
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available in the 35-mm. and 16-mm. sizes, and applica- 


tions for the loan of them will be dealt with in strict | envisaged some hundreds of observations extended | impossible, of course, to say that any pre-shot gives the 
rotation. On every occasion on which they are shown | over many months, it was only possible to take one | static friction at the commencement of any period, but 
member of the Association’s staff will be in attendance | test at one load for each set of conditions. A shot was | the average of any number of pre-shots may. be fairly 
to answer any questions that members of the audience | taken previous to each time period, and the same|taken. Typical examples from this group have been 


may wish to ask, and to supply, if required, further infor- 


‘| plotted in Fig. 6, opposite, to show the general trend of 





mation on wrought light alloys and their treatment. 











* ENGINEERING, vol. 156, page 418 (1943). | Engineers for written discussion. Abridged. 


* Paper presented to the Institution of Mechanical | the increase in friction up to five days. Curve A repre- 
sents mild-steel pivot No. 2 with gunmetal bearing 














ENGINEERING. 





139 





FEB. 18, 1944. 





FRICTION OF PIVOT 


i 





BEARINGS. 





























* RRND OS 
° 4 
3 ae rele iG 
O42 T aa 
> ; 
oe 
. at 
° ce Ua KT aL 3 . 
(ezz74.) Period at Rest... Days om “ 


Fig.7. 


Lead 
w 


























a 


| 


—E ee 4 pee 











+ 
i} 











(ez27..) 
No. IL; condition, dry and clean ; loaded to 2,240 lb. 
per square inch. Curve B relates to stainless-steel pivot 
No. 1 with phosphor-bronze bearing No. IV; lubri- 
cated with oil; loaded to 7,000 lb. per square inch. 
The starting point plotted is the average of all the 
pre-shots for each case. 

The third group covers three separate rest periods of 
30, 60 and 90 days’ duration, carried out on a very 
limited number of combinations, 11 in all. Each period 
constituted an individual test, and before the com- 
mencement of each period the pivots and bearings were 
removed, washed in carbon tetrachloride, and fresh 
lubricant applied, so that the oil or other lubricant 
was subject to atmospheric and temperature changes 
only for the duration of the respective tests. It will 
be realised that considerable seasonal changes took 
place during the time this group of experiments was 
taking place. Had observations on even this small 
number of combinations been undertaken on a single 
machine, it would have required at least six years to 
carry out the work. Consideration had therefore to 
be given to a redesign of the apparatus in order that a 
number of specimens could be put on load at one and 
the same time. A number of new pivots and bearings 
had to be used, with possible variations in surlace 
finish from those used in the previous groups. The 
selection of the 11 combinations was governed chiefly 
by a desire to explore those materials which could be 
most highly stressed in service in keeping with present- 
day requirements. 

The modified machine is shown in Fig. 7, on this page, 
and it will be seen that the string of pivots is located 
in series with a chain of links carrying the various 
bearings. The apparatus in this form does not permit 
a selected load to be used for each bearing, and a 
common value had to be fixed which would be com- 
parable with the tabulated maxima, but not exact in 
all cases. With this multiple arrangement of specimens, 
it is necessary to ensure that the application of a test 
torque to one of the pivots does not disturb the clinging 
friction of the others, and with this in view, a special 
device was provided for clamping the adjacent links, 
during the operation of taking records of each pivot 
in turn. The device is clearly seen in ition from 
an inspection of Fig. 8, above. The clamp bracket 
can be released and moved up or down on the frame 
to the required position, with the small adjusting 
screws slacked free of the specimens. Previous to 
applying a torque to any pivot, the small adjusting 
screws are turned finger-tight in easy stages, to nip 
the edges of the links carrying the bearings. The 
greatest care was exercised in these adjustments to 
avoid disturbing the position of any of the specimens. 

The recordings are given in Table VI, opposite, and 
the starting points have been taken as the averages 
of the pre-shots. In the cases where a repeat test has 
been taken on any period, the readings of the two tests 
are recorded in the Table. It will be seen that the 
combination of a buffed stainless-steel pivot and a 
Duralumin bearing lubricated with graphite has the 
lowest final coefficient of friction (0-103) in the limited 
number of combinations it was found possible to 
explore in he time available. As a supplementary 
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check, a test was made on the same combination, using | mean of three bearings. Referring to Table VI, most 


the original machine with a single pivot. The pre-shot 
gave 0-062, and after 38 days the observed coefficient 
of friction was 0-076. A further check on the same 
specimens, using colloidal graphite in the form of a 
dispersion in acetone, applied with a paint brush and 
left to dry, gave comparable results as follows : pre-shot, 
0-092; and, after a period of 60 days, 0-114. 
Conclusions.—The coefficients of static friction, given 
in Table IV and shown plotted in Fig. 5, 119, ante, 
against a varying load, appear in general to be highest 
when the load is least, and this characteristic is more 
pronounced with Stauffer grease as a lubricant. The 
conclusion to be drawn from this is that a viscous lubri- 
cant, clinging in the clearance space of the bearing on 
the side remote from the load, offers a shearing resist- 
ance to rotation of the pivot. This resistance will be a 
constant regardless of the load, and, should the latter be 
reduced to nearly zero, the torque required to shear or 
rupture the lubricant would, by ordinary calculation, 
show a very high coefficient. The pivot of drawn mild 
steel, No. 2, with a surface finish of 45 micro-inches, 
shows in the majority of cases a lower coefficient of fric- 
tion than the pivot of ground stainless steel, No. 1, with 
a surface finish of 39 micro-inches. This charagteristic is 
noticeable throughout the range of mating bearings and 
under all conditions of lubrication, with the exception of 
mild steel in combination with like material. From this 
it may be concluded that a ‘‘ drawn ” surface, although 
showing a coarser finish by ‘‘ T.T.H.” meter, is superior 
to a ground unbuffed finish. Stainless steel, being .con- 
siderably harder than mild steel, would pose be 
selected as a superior material for mating with gunmetal, 
and for this reason the better results with mild steel are 
attributed to the surface treatment. The best all 
round material for the bearing is gunmetal, but Dura- 


lumin possesses surprising qualities in the clean and dry 
condition, also when lubricated with hite. 
In the second series of tests (Ta ), all of the 


materials under all conditions, dry or lubricated, show 
a steep rise in friction during the first 24 hours, the 
increase in the coefficient of friction being of the order 
of from 15 per cent. to 40 per cent., and there is a small 
increase during the subsequent four days. The simi- 
larity in the characteristic throughout the of 
materials would indicate that the lubricant plays little 
part in producing the increase of frictional resistance 
up to a period of five days, and that the rise in friction 
must be otherwise explained. 

The results of the long-term series of experiments 
require careful analysis before any definite conclusions 
can be drawn, and it must be borne in mind that the 
records cover only single tests in most cases and that, 
had it been possible to obtain averages, more rigid 
comparisons could have been drawn. On the other 
hand, the recordings as previously explained are the 





of the results that, in the explored period of 
90 days, the “‘ ceiling ” of friction with the passage of 
time not been reached, and there is not sufficient 
evidence to ascribe the growth of friction to solidification 
of the oil or grease used. That is not to say that a 
much longer period or an inferior grade of lubricant 
might not disclose such a characteristic. If a period 
of 90 days be accepted as a desideratum, it can be stated 
that, of the eleven combinations tested, those of great- 
est merit are Nos. 5, 8, and 9, on none of which has there 
been recorded a greater coefficient of friction than 
0-144, 

It is not yet possible to draw a line between pure 
static and clinging friction, nor was there any attempt 
to arrive at this distinction when the experimental work 
was commenced ; but it is clear that, with the lapse of 
time, there is additional adhesion between the parts, 
which is more of a clinging nature than static friction. 
The total would appear to be made up of: the resist- 
ance to movement of one material on another, that is, 
shearing of the metallic points of contact; the shear 
resistance offered by a viscous lubricant, which must be 
constantly changing due to chemical action and atmo- 
spheric conditions ; and plastic yield of one or both of 

materials. In explanation of the third factor, it 
would appear that the microscopic hills and dales of 
the fini surfaces become bedded to each other, so 
that the force required to lift the hills out of the dales 
is additional to the ordinary rubbing load and viscosity 
effect. It is more than probable that the surface of 
the more plastic of the mating materials (generally the 
bearing) actually yields or takes a permanent set in con- 
forming to the irregularities of the harder material, and 
that, before movement can take place, one or possibly 
both surfaces have to be “‘ ironed” out. If the load 
and duration are of sufficient magnitude, the parts may 
be visualised as becoming “‘ keyed” to each other in 
similar fashion to a finely serrated shaft and boss, in 
which circumstances the mechanism may be a case of 
shearing, not ironing of one or both of the mating 
materials—resulting in an ordinary seizure. 

It is mene that, when graphite is used, the 
interstices between the hills and dales of the surfaces 
are partly filled with the dry lubricant, and that the 

lastic deformation is consequently reduced and there- 
‘ore the force to overcome the ironing effect is less. 
This action would not be so effective on the coarser 
finishes, where the quantity of graphite might be 
insufficient to fill up the interstices. A comparison 
between the results of combinations Nos. 1 and 8 in 
Table VI would confirm this, as the starting coefficients 
of friction, 0-078 and 0-072, respectively, show only a 
small difference; whereas the coarser finish of the 
unbuffed stainless steel reaches a coefficient of friction 
0-190 after 90 days, against 0-103 for the buffed pivot 
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of the same material. The high qualities of stability 
and permanence of this lubricant have been well 
by Dr. A. H. Stuart,* who found evidence of the 
presence of graphite after rubbing a graphoid surface 
with fine emery cloth. The graphite is actually ab- 
sorbed into the amorphous surface layer of the metal 
and renewal of this type of lubricant should be redun- 
dant. Reference has been made to colloidal graphite 
dispersed in acetone or some similar vehicle, which 
— a coating for the friction surfaces in a =. 
ly convenient form, so that the parts may be 
or stored without loss of the dry lubricant. 





LOUDSPEAKER INSTALLATION 
AT LIVERPOOL STREET STATION. 


THE principal feature of a public-address system, 
recently completed at Liverpool-street Station of the 
London and North Eastern Railway to replace that 
installed there in 1937, is a device which automatically 
adjusts the volume of sound from r 
in relation to the level of noise in their vicinity. 
new installation has been specially designed by Central 
Rediffusion Services, Limited, in co-operation with the 
Chief Engineer’s Department of the Railway, and con- 
sists of 123 loudspeakers of waterproof construction 
and resistant to attack by sulphur and soot. They are 
divided into seven groups covering the platforms, cab 
rank, circulating area and refreshment rooms. The 
platforms are served mainly by 51 horn-type loud- 
speakers led om carrier wires at a height of 
about 15 ft. They are highly directional and localise 
speech as much as possible to the platform for which 
it is intended. The circulating areas are served 
59 metal-cabinet type loudspeakers mounted at heights 
of from 8 ft. to 10 ft., and in the refreshment rooms 
and inquiry office 13 wooden-cabinet loud-speakers 
are installed. One multi-cell crystal microphone is used 
for feeding two pre-amplifiers, one of which is working 
the other being in reserve. Each pre-amplifier has 
three stages of amplification and incorporates a valve 
voltmeter which gives visual indication to the 
announcer, enabling him to maintain a constant level 
of speech. The indication of the valve voltmeter is 
independent of the main gain setting of the pre- 
amplifier and the individual gain settings for various 
loudspeaker — Two 85-watt power amplifiers 
run in parallel and are arranged in such a manner that 
if one of them is not in use, or is faulty, it is automatic- 
ally disconnected. 

The microphone is brought into operation by the 
depression of any or all of the seven keys controlling the 
seven loud loudspeaker groups. Simultaneously the 
high-tension current is switched on to the power 
amplifiers, arrangements being made to ensure that 
these amplifiers are always working at constant 
load. For the purpose of adjusting automatically the 
volume of certain loudspeaker groups in relation to the 
prevailing noise level, one of two noise-detector micro- 
phones is selected by means of the group keys governing 
the loudspeaker installations. The input from the 
noise-detector microphone is applied to a special micro- 
phone amplifier, by means of which a varying direct- 
current bias is obtained proportionate to the noise level, 
and this is applied to one of the amplifier valves of the 
pre-amplifier in use. The volume of loudspeaker groups 
not subject to automatic volume adjustment is con- 
trolled by applying a fixed bias voltage to the pre- 
amplifier. Facilities are provided for disconnecting the 
automatic volume-control system when not required. 
Two telephones are installed in the announcer’s room. 
One is connected to the L.N.E.R. automatic exchange 
and the other connects the announcer to eight telephone 
instruments placed in various positions in the station. 
Telephone calls intended for the announcer are signalled 
by means of indicator lights. Overhead conductors 
supported on porcelain insulators have been used for 
the wiring of the loudspeaker and telephone circuits, 
and where this system could not conveniently be 
employed, 250-volt grade rubber-insulated lead-covered 
cable has been used. 





RHODESIAN Mica.—In a recent address Mr. R. W. 
Perkins, sole buyer of mica in the Rhodesias and Nyasa- 
land for the Ministry of Supply, London, stated that 
Southern Rhodesian mica was “as good as any in the 
world and better than most for war purposes.” For 
general hardness and flatness, he continued, Rhodesian 
mica was unsurpassed, being superior even to material 
from India. The mica field at Lomagundi, north-west 
of Salisbury, was the largest and best he had seen in 
Africa. It was larger in area than the biggest field in 
Bihar, India, but the quantity of mica available was still 
uncertain. The processing of mica at Miami, in the 
Lomagundi area, after the war, would provide a valuable 
secondary industry. 
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AERONAUTICS. 


554,757. Aijreraft Rudder. Sir W. G. Armstrong 
Whitworth Aircraft, Limited, of Coventry, and H. R. 
Watson, of Coventry. (5 Figs.) January 15, 1943.— 
With a rudder having a smal! balance horn satisfactory 
compensation is obtained for small deflections, but for 
large deflections the balance is insufficient, whereas with 
a large unshielded balance horn the balance effect at 
large deflections is materially improved, but for small 
deflections is unstable. The main object of the invention 


of deflections. To the rear edge of the tail fin 12 is 
hinged the intermediate part 14 of the rudder and to this, 
in turn, is hinged the main part 15 baving a relatively 


by | large horn 16 which extends forwards beyond the inter- 


mediate part. An arm 18, rigid on the latter, is linked 
te a crankpin mounted upon a horizontal wheel 21 form- 
ing part of the control gear. In the neutral position 
of the rudder the angle between the link and the radius 
on which the crankpin lies is a right-argle. Co-axial 
with the control wheel 21 is a pulley round which passes 
a cable 24, the free ends of the latter being connected to 
@ cross arm 25 which is pivoted at its mid-point about 
the same forward axis as that about which the inter- 
mediate part pivots on the vertical fin. The cross arm 
is linked to another arm 28 which is fast with the main 
portion 15 of the rudder. For smal] movements of the 








(554.757) 


control wheel 21 the fore-and-aft movement of the crank- 
pin 20 is substantially equal to the fore-and-aft move- 
ment of the cable 24 and hence the intermediate part 14 
and the main part 15 move substantially as a whole 
about the forward pivotal axis. In these conditions 
the balance effect of the horn 16 is relatively small. 
For greater angular movement of the control wheel 21 
the fore-and-aft movement of the crankpin 20 is less 
than that of the cable 24, with the result that the main 
portion 15 will itself turn about ite pivot on the inter- 
mediate part 14. A’ greater balance effect is then 
obtained from the horn. For maximum deflections, the 
crankpin reaches dead-centre where small rotations of 
the control wheel produce no fore-and-aft movement of 
the link 19, while the main portion 15 of the rudder is 
still being turned by the cable 24. A relatively greater 
balance effect is now provided by the horn, the whole 
of which is effective. Furthermore, as the crankpin 
approaches the dead-centre position, the pilot is auto- 
matically relieved of holding the intermediate portion 14 
of the rudder in the deflected position. In addition, the 
chord of the main part 15 is less than the chord of the 
whole rudder, so that, in any case, less balance is re- 
quired. Thus the hinge movement characteristics can 
be controlled at smail angles by suitable design of the 
two parts of the rudder moving as one unit about the 
foremost axis, so as to ensure the stability of the aircraft. 
This is not impaired by the very high degree of balance 
which is used in order to lessen the pilot’s effort at large 





* ENGINEERING, vol. 145, page 71 (1938). 





angies of deflection. (Accepted July 19, 1943.) 
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INTERNAL-COMBUSTION ENGINES. 


555,122. Sleeve-Valve Engine. The Bristol Aeroplane 
Company, Limited, of Bristol, and H. C. Mansell, of Bristo}, 
(6 Figs.) December 2, 1941.—The invention concerns 
sleeve-valve internal-combustion engine cylinders of ‘he 
kind in which the cylinder-head is re-entrant, the sleeve 
embracing this re-entrant head at its upper end. The 
aluminium-alloy cylinder 10 has a re-entrant head 12 
forming an annular space 14. A steel sleeve-valve 15 
reciprocates with rotation in the cylinder to control the 












inlet and exhaust ports, and in its movement enters the 
space 14 so that its inner face engages with the circum. 
ferential face of the cylinder-head 12. These are the 
faces which are liable, in some operation conditions, to 
seize up. On the circumferential wall of the cylinder 
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head 12, near the end which lies within the cylinder, is 
formed a helical groove 16 having at least one complete 
turn. The depth of this groove is from 0-004 in. to 
0-008 in., the width about 0-010 in., and the pitch about 
0-025 in. or slightly more. The provision of the groove 
on the sleeve instead is equally effective in diminishing 
the risk of seizure. A ductile bearing-metal having a low 
melting point cap be used as a filling for the groove, 
applied in the followirg manner. Prior to completing 
the machining of the surface of the cylinder-head or sleeve 
the grooves are formed upon it, a film of the bearing- 
metal is then electro-deposited all over the surface, so 
that it fills the groove and the part is then machined to 
its final dimensions. This removes the film of bearing- 
metal from the surface but leaves the indentations filled 
with it. Cadmium, which has a melting point of 320 de 
C., is highly ductile and is a satisfactory metal to us 

Lead, with a melting point of 327 deg. C., or tin with a 
melting point of 232 deg. C. car also be used. Alloys of 
| these metals having the required physical characteristic- 
lof ductility and melting point can also be employed 
(Accepted Auguat 5, 1943.) 
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| MACHINE TOOLS AND MACHINE-SHOP 
| EQUIPMENT. 


| 554,328. Power Press. Thos. W. Ward, Limited, of 
| Sheffield, and S. G. Welbury, of Sheffield. (6 Figs.) Jun 
24, 1942.—The frame of the press has the usual head for 
housing the driving end of the crankshaft 12, the pro 
| jecting eccentric 13 of which carries the eccentric sleeve 14 
| from which the slide is sling by means of the adjustable 
connecting head 16. The flanged end face of the sleeve 
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has an annular V into which fits a locking ring 19. This 
ring is located on a reduced portion of the eccentric on 
which are machined flats 20. The locking ring has com- 
plementary flats so that it rotates with the eccentric. A 
collar 22 is screwed on to the threaded end of the eccentric. 
When the collar 22 is screwed up tight, the sleeve is made 
fast to the eccentric and rotates with it. To alter the 
suroke of the slide, the collar 22 is unscrewed and the 
sleeve 14 is rotated upon the eccentric. The collar is 
then tightened up again to make the sleeve fast upon the 
eccentric. (Accepted June 29, 1943.) 
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THE SHASTA DAM ON THE 
SACRAMENTO RIVER, 
CALIFORNIA. 

(Concluded from page 82.) 

Tue plant installed for placing the concrete for the 
construction of the dam is of an elaborate and ex- 
pensive type. Its most striking feature is the main 
head tower which forms the distribution centre from 
which the mixed concrete is transported by over- 
head cable to any part of the works. The tower, 
which is shown in Fig. 27, on this page, has a height 
of 540 ft., of which 460 ft. are above the ground 
surface. The total height of the top of the mast 
of the pillar crane, which can be seen at the summit 
of the tower, is 610 ft. The area over which concrete 
has to be distributed measures 3,500 ft. by more 
than 1,000 ft., and it was decided that delivery by 
cableway would constitute the most convenient and 


|tons. As a consequence, it is a very massive struc- 
ture, containing 2,576 tons of steel. Its base 
|}measures 185 ft. square, and the legs are set 
100 ft. deep into the ground. Some of the fabri- 
cated sections built into the structure weighed 
as much as 42 tons. Erection was carried out 
by means of two creeper cranes that worked up 
opposite sides of the tower as erection proceeded. 
They were hauled up by winches situated on the 
ground and ran on temporary tracks secured to 
the tower members. It was not necessary to 
provide sufficient track to cover the full height 
of the tower, as when the cranes had advanced a 
| certain distance a section of track behind them was 
| removed and placed in a higher position. The 
operation was reversed as the cranes travelled 
downwards after the completion of the work. 

For the whole of the seven cableways, 3-in. 





| locked-coil track cable is used; it weighs 22 Ib. 
| per foot. The dfawbars leading to the cables are 


ten-sided concrete-plant building. The conveyor 
is made up of a series of flights, and is shown mount- 
/ ing the hillside in Fig. 31, on page 143. The last 
flight, delivering to the plant hoppers, can“be seen 
in Fig. 27. 

The cement for the construction of the dam 
is being supplied from a specially-built manufac- 
turing plant situated near San Jose, which lies 
at the upper end of San Francisco Bay. It is 
transported to Coram in box cars on the Southern 
Pacific Railroad main line, which, as explained 
earlier, originally ran through the site of the dam. 
At Coram, where there was a station on this line, 
ten concrete storage silos have been built. They 
are illustrated in Fig. 31, which also shows some of 
| the box cars. The cement is unloaded into the silos 
by compressed air and is subsequently transferred 
|to the concrete-mixing plant, also by compressed 
| air, through a 10-in. pipe, which runs alongside the 
conveyor. 








economical procedure in spite of the necessity for|carried on 10-6 in. diameter gudgeon pins fitted | 
with roller bearings giving freedom of movement | 


this tower, which is in itself a major structure. 
Seven overhead cables radiate from the top of the 
main tower and connect to seven tail towers mounted 
on tracks forming parts of circles. The layout of 
the arrangement is shown in the plan given in 
Fig. 28, on page 142, in which the main tower 
is indicated at a. Three of the tail towers are 
illustrated in Fig. 29, on the same page. The 
height of the tail towers varies in accordance with 
the contour of the ground at the position they 
occupy. It will be understood from Fig. 27 that the 
tracks on which they run do not all lie at the same 
level. The towers of track 6, Fig. 28, are 125 ft. 
high ; those of tracks c and d, 75 ft. high; that of 
track e, 115 ft. high; and that of track f, 20 ft. 
high. The concrete-mixing plant is contained in the 
ten-sided building which can be seen in the bottom 
right-hand corner of Fig. 27, and is indicated in 
Fig. 28. The concrete-distributing buckets working 
on the overhead lines are of 8 cubic yards capacity. 

It will be clear from Fig. 28 that the pull of the 


j= the housing both in the horizontal and vertical 
planes. The assembly of sheaves for the driving 
cables, slung from each gudgeon pin, weighs 15 tons. 
The hoisting equipment, consisting of seven three- 
drum winches, is situated on a hoist floor 257 ft. 
above ground level. The equipment provides lifting 
speeds of 300 ft. per minute, and carriage travelling 
speeds of 1,200 ft. a minute for the two-ton working 
loads carried in the buckets. The driving position 
for each winch is arranged so that the operator 
has a clear view of the cableway which he is con- 
trolling. The upper portion of the tower is illus- 
trated in Fig. 30, on page 143, in which some of 
the bucket carriages and the leads from the winches 
to the driving sheaves can be seen. ‘ 

As explained in the previous article, aggregate 
from the Redding plant is delivered by the 9-6-mile 
belt conveyor to stock piles at Coram. These are 


Matn Caste Tower, wits Distrisutineg TRACK. 


The ten-sided concrete-mixing house is a rein- 
forced-concrete and steel structure, 130 ft. high. 
At the top, there are five aggregate storage hoppers 
with a combined capacity of 2,165 cubic yards. 
These are charged with the various types of aggre- 
gate as required by controlling the material supplied 
to the conveyor at the Coram stock piles. There 
are also two cement bunkers with a combined 
capacity of 3,200 barrels. An automatic batching 
equipment is situated below the hoppers and 
bunkers and delivers to five 4-cubic-yard mixers, 
which have a combined capacity of 6,00 cubic yards 
a day. A selector switch arrangement on the 





batchers permits the delivery of six individual mixes 
to the concrete plant. The five concrete mixers are 
set in a circle and the batchers discharge into a 


|revolving chute from which any mixer may be 


| 


supplied. Four of the five concrete mixers discharge 
to a common hopper, but the fifth discharges to a 
separate compartment. This may be connected to 


indicated by dotted lines in the lower left-hand | discharge into the common hopper, so that all five 
corner of Fig. 28. The material is transported from | mixers may be used for straight-run concrete, but 





whole of the cableway comes on one side of the 
main tower and it was necessary to make it stiff | 
enough to withstand a total cable pull of 300 short ' 


these piles to the concrete-mixing plant by a further 
36-in. belt conveyor, the position of this is shown in 
Fig. 28. 


| 
| 





the separate compartment may also be used for 
special mixes. A wetter and richer concrete, with 


It delivers to hoppers at the top of the'a smaller maximum size of aggregate, is required 
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for the power house, which is a heavily reinforced | 
building, and for placing around the scroll cases and | 
in similar positions. 
The mixed concrete is discharged from the | 
bottom of the mixing building into 8 cubic yard | 
hoppers mounted on cars which run on a circular | 
track of 210 ft. radius, laid around the main tower. | 
This track is well shown in Fig. 27, and one of the | 
hopper cars moving away from the loading position 
below the mixing plant is shown im Fig. 32, on 
page 144. These hopper cars feed the cableway 
buckets. The purpose of this arrangement and of 
the large-radius track is to remove the transfer | 
points away from the main tower and to spread | 
them well out so that there shall be no interference 
between the service arrangements to the individual 
cable lines. It would have been possible to deposit | 
the cableway buckets on to the cars and fill them | 
directly from the mixing plant, but it was considered | 
that this arrangement would have resulted in a} 
slower delivery and that the continued connecting | 
and disconnecting of the buckets to and from the | 
lifting lines would have introduced an element of | 
danger. Normally the buckets remain permanently | 
attached to the cables by which they are carried. 
During the peak of concrete pouring, there were | 
three hopper cars, of the type shown in Fig. 32, in | 
use. They are double-bogie vehicles, each bogie | 
being fitted with a 125-h.p. electric railway motor. | 
They are operated by direct current at 300 volts, | 
and the third rail, which is mounted alongside the | 
circular track, is protected on the upper side by | 
10-in. planking, the collectors on the cars extending | 
below this. The third rail is a 40-lb. section and | 
the running rails are of 90-lb. T-section. As the | 
cars operate only on the circular track, the inner | 
wheels are } in. smaller in diameter than those | 
running on the outer rail in order to eliminate 
slipping and wear. In addition to the = 
hoppers, each car also carries an_ electrically- 


| 
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| driven air compressor ee two ee : This 
| plant is for the purpose of operating the bottom 
THE SHASTA DAM. pre tn gates with which the hoppers are fitted. 
. leiden ata | For charging, the cableway buckets are lowered on 
| to a platform situated outside and below the level 
of the circular track, the height of the platform 
being such that the discharge chute of the car 
hopper is just above the top of the cableway bucket. 
The back of this platform is provided with a timber 
fender to serve as a buffer for the buckets as they 
are lowered into position. Each car is controlled 
by one man, who moves it to the loading or 
discharge positions and operates the gate. His 
driving position gives him a clear view of the cable- 
way bucket when it is being filled. ‘The form of 
bucket with which most of the mass concrete is 
being poured is illustrated in Fig. 33, on page 144. 
It is fitted with bottom discharge gates, which are 
opened and closed by operating one of the suspen- 
sion ropes which passes round a sheave connected 
to the gates by links. Telephone connection is 
provided between working positions and the tower. 
| As explained in the second article of this series 
| (on page 43, ante), Shasta Dam is built up of a series 
| of interlocking columns of blocks, 50 ft. by 50 ft. in 
| plan. There are in all 373 of these vertical blocks, 
|of which 104 had to be formed on all four vertical 
|sides; 91 on two sides; 94 had to be formed on 
|the up-stream and down-stream faces; and 84 
| required no forming. This latter condition clearly 
applied to blocks lying between four others which 
had already been poured to a greater height. The 
concrete was laid in 5-ft. lifts and in all 32,327 lifts 
| were involved, necessitating 72,606 movements of 
| panel forms, or shuttering. In view of these condi- 
tions, the adoption of some type of easily-handled 
shuttering was clearly a matter of importance. It 
| was desirable that it should not be necessary to 
| use cranes to move the forms and also that they 
|should not be secured in position for pouring’ by 
| struts or guy ropes which might have interfered 
| with the freedom of movement of the dumping 
| buckets. 
| The forms used are of cantilever type and are 
| built of wood with metal faces on the side on which 
| the concrete is poured. Three types of forms were 
required. Those used transversely across the dam 
had corrugated faces to correspond with the vertical 
|keys by means of which the blocks are locked 
together. The arrangement of these vertical keys 
was described on page 43, ante, and they were 
illustrated in Fig. 15 on that page. They can also 
be seen in Fig. 34, on page 150, on the side of the 
spillway gap, which had not been closed at the time 
the photograph from which this illustration has 
been prepared was taken. The horizontal keys 
locking the longitudinal joints, also referred to 
on page 43, ante, take the form of projections 
of triangular cross-section formed on the face of 
the block. They do not extend for quite the full 
50-ft. length of the block, so that they do not cut 
into the vertical keys on the contiguous faces. The 
keys are 16 in. deep and are formed by shaping the 
|metal facing of the shuttering. The key-shaped 
form projects inwards so that it leaves a recess 
in the block which is being poured,-the actual key 
being provided when the concrete of the next block 
is run against the face of the one previously laid. 
Two types of the horizontal key forms are necessary 
because the triangular form of the key, which has 
one short limb and one long one, varies, depending 
on the position of the particular joint in the dam in 
relation to the up-stream and down-stream faces. 
The triangle is designed to take the resultant of the 
forces acting on it on its short limb, thus distribut- 
ing the pressure over as large an area of the block as 
possible 
The shuttering is made in forms 50 ft. long and 
10 ft. 6 in. deep, and is secured in position for pouring 
by $-in. bolts let into the concrete. There are three 
rows of bolt holes in the form, one row along the 
top, one across the centre, and one along the bottom. 
When a block is being poured, the form. is fixed to 
| the bolts in the concrete by its two lower rows of 
holes, so that the top 5 ft. 3 in. of the form projects 
above the face on which the block is being poured. 
Fig. 16, on page 43, ante, shows forms secured in 
; this way and the inside faces of both horizontal 
. 31. Concrete Sinos at Coram. key and vertical key faces can be seen. It will be 
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clear that, as the 5-ft. lift of the block shown in this 
illustration is filled with concrete, pressure will be | 
produced on the faces of the form, which, as they 
act as rigid cantilevers, they are able to resist. 
The bolts by which the forms are held in position 
are 3 ft. long and have a 4-in. diameter washer under 
the head. They are entirely buried in the concrete | 
and are placed in position 4 in. from the top of | 
each lift, just before the end of the 50-ft. pour. 
The bolts by which the form is secured have a/| 
female thread which engages with the bolts fixed 
in the concrete. In order to facilitate the insertion | 
of these bolts and the fixing of the form, the two 
lower rows of holes are slotted. The purpose of the 
upper row of holes in the form is to locate the position 
of the fixing bolts at the top of the lift which is 
being poured. The bolts to be buried in the con- 
erete are held in position by the female bolts and 
the concrete is run round them. Examples of the 
forms are illustrated in Fig. 35, on page 150. 

After completion of a pour, and when the concrete 
is sufficiently set, the form is lifted and the female 
bolts of the centre row of holes are secured to the 
buried bolts at the top of the lift. When a vertical 
face is being formed, as is the case in most instances, 
the form is located in its new position by a plumb | 
line and four reference points set on the previous 
pour. Some adjustment may be made to bring it 
accurately into position by varying the pressure 
brought to bear by the different fixing bolts. 
If necessary, wooden wedges are also used along | 
the bottom of the panel. For the downstream face 
of the dam, which is curved to a radius which 
varies from 2,100 ft. to 2,470 ft., curved forms are 
used, but one type serves throughout, the very 
slight difference in curvature represented by this 
change in radius being allowed for by adjusting the 
pressure of the two rows of holding bolts. A table 
supplied to the foreman in charge enables him to 
adjust the forms so that a smooth and continuous 
face results. Some of the downstream-face forms 
can be seen in both Figs. 34 and 35. 

The forms are lifted to each new position by means 
of A frames made from Duralumin of channel 





section, this material being employed for light- 
ness. The frames are fitted with roller-chain jacks | 
operated by ratchets, and are made with wedge- | 
shaped lower ends so that they will not slip on | 
the concrete. After completion of a pour, and 
when the concrete has hardened, the A frames are | 
set up in front of the shutter panel, three frames 
to a panel, the upper ends being tied back by guy 
ropes to anchors in the concrete previously laid. 
Lifting hooks are provided at the top of the torm, 
and these are secured to the roller chains ofthe jacks. 
The fixing bolts are then removed from the form, 
and six men, two to each ratchet, raise it vertically 
5 ft. above its former position, where it is again 





secured, the centre row of holes coming into line 
with the bolts near the top of the previous pour. 


In conclusion, it should be mentioned that the | 


photographs from which most of the illustrations | 
in these articles have been prepared were supplied | 
by the United States Bureau of Reclamation. 
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Many of the advances of engineering in the past 

40 to 50 years have pressed both hard and un- 

remittingly on the resourcefulness of the manu- 

facturers of iron, steel and other constructional 
materials. The internal-combustion engine, the 
automobile, and the aeroplane would soon have 
reached the practical limit of their development if 
foundry, forge, and rolling mill, aided by the metal- 
lurgical laboratory, had not been urged to combat 
the shortcomings of existing materials and provide 
better ones. For many years now, engineers have | 
been ready and willing to take advantage of im- | 
provements in all kinds of materials before these 
have been brought into being; at this moment, 
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tion turbine are awaiting a steel that will with- 
stand the high temperatures they must employ it 
their cycle is to be a thermodynamically efficient 
one. So insistent is the demand for new and better 
materials that progress in their development is 
comparatively rapid, and any book that purports 
to contain descriptions of modern materials stands 
in need of frequent revision. 

The work under consideration first appeared in 
1920 under the title of Aircraft and Automobile 
Materials ; in the period 1930-32 it was brought 
up to date and enlarged to deal with engineering 
requirements more generally, and, in this, the second 
edition of the larger work, furthér revision has been 
necessary. As stated in the preface, the needs 
of the aircraft and automobile engineer have been 
accorded first attention; with the result, unfor- 
tunately, that some branches of engineering, notably 
shipbuilding and boiler making, receive hardly a 
mention. The adoption in America of nickel steel 
for locomotive boilers, as a weight-saving measure, 





introduction in this country of rapid-machining 
varieties of copper, and of pliable plastic tubes and 
sheets to replace rubber as an electrical insulator. 
Other relatively modern developments, such as high- 
duty cast irons and stainless steels with really good 
mechanical properties, receive adequate treatment. 
Cobalt-chrome steel for permanent magnets, lead 
bronze for compression-ignition engine big-end 
bearings, chromium plating, transparent plastics 
as glass substitutes, and synthetic rubber all receive 
due consideration. Many mistakes have been made 
through inexperience when handling the newer 
materials, especially in the application of welding 
processes, and brief notes on correct workshop pro- 
cedure form a valuable feature of most of the 
author’s descriptions. An error that should be cor- 
rected is the reference on page 150 of Vol. I to the 
specific heat of mercury, which is stated to be higher 
than that of water. Actually, it is only about a 
thirtieth part of the specific heat of water, as the 
author himself makes plain in the table on page 3 


for instance, the designers of the internal-combus-| has been overlooked, as also has been the recent | of Vol. II. 
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THE HEATING OF OPEN-HEARTH 
FURNACES WITH MIXED GASES.* 


By R. W. Evans, B.Met. 
(Continued from page 136.) 


The Nature of Slag “ Foams.”—The causes and 
nature of slag “foams” are not easy to analyse. 
Foaming slags are always bulky, so that they rise 
considerably above the normal slag level in the furnace. 
In appearance, the surface of the slag has a “ shim- 
mering” effect, which is caused by the breaking of 
large numbers of very small bubbles of gas. The 
surface of the slag also ig uneven and gives the 
impression that it is not properly liquid. Foaming is 
accompanied by a slight “ sizzling” noise, due to the 
continual collapse of the bubble skins; this can be 
clearly heard and the state of the slag foretold, even 
with all doors dowfi. 

The slag in these cases is composed, in the upper 
layers at least, of large numbers of small bubbles, which 
are rising slowly to meet the gas, but not ha 
medium ; they are rising bodily, the bubbles i 
each other side to side, above and beneath. Why are 
the bubbles so small compared with those in a normal 
slag? The probable answer is that even with normal 
slags the bubbles arising from the slag-metal interface 
are also small, but in these cases, owing to the con- 
siderably lower surface tension of the slag, they quickly 
coalesee, becoming reduced in number and increased 
in size; they rise quickly and burst easily, leaving a 
liquid slag into which the following bubble will rise 
and burst. As long as it bursts before its successor 
reaches the surface, a non-foaming slag results. 
Assume for a moment that, owing to high surface 
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gases. The question of flame direction therefore is also 
im nt. 
iffect of Luminosity on Slag Foams.—Owing to the 
fact that foams immediately react to changes in 
luminosity, it must be inferred that slag composition is 
not of great importance in this respect. It might be 
argued, however, that the furnace pressure has some 
effect.on foam, owing to the fact that slags will foam in 
producer-gas furnaces at the moment of reversal, and 
it may well be that in mixed-gas furnaces, with lower 
gas volume inputs and straight-through valves, the 
furnace pressure is on an average lowerthan in producer- 
gas-fi furnaces. However, increased furnace pres- 
sure will not decrease a foam once started, and actually 
it is not easy to understand how the pressure can affect 
the slag surface tension. One has to face the fact that 
a mixed-gas furnace may have a slag exactly similar in 
composition to that in a producer-gas fired furnace, 
with the bath compositions in both eases similar, yet 
in the former case the slag foams and in the latter case 
it does not. Considering all the evidence, it must be 
accepted that flame luminosity is the governing factor— 
not the “* ” luminosity but the “ actual.” 
Luminosity in Mixed-Gas Flames.—Clean blast- 
furnace gas burns with a non-luminous flame, as also 
does normally uced coke-oven gas without pre- 
heat. . If above approximately 900 deg. C., 
certain changes take place. Methane is decomposed 


as follows :— 

CH, = C + 2H,, 
the carbon being released as extremely fine particles, 
which burn quickly to give rise to luminosity. In 
addition, the heavy hydrocarbons ethane, naphthalene 
and benzol contribute their quotas of finely divided 
carbon, as follows :-— 





tension, the bubble does not burst immediately. The | 
succeeding bubble comes to the surface and lifts the | 
first one clear of the surface before it bursts. If the 

top one even then does not burst, there may be several 

bubbles one above the other, all in contact, the whole | 
series being continually lifted by those underneath. | 
The bubbles cannot be pushed out sideways, because | 
the same thing is happening all over the bath ; the | 
result is a foaming slag. If a furrow is cut in the slag, 

e.g., if the walls of the slag bubbles are forcibly burst | 
by the introduction of a rod, by throwing in scale or | 
by any other addition, the bubbles can then displace | 
themselves sideways into the furrow, and the slag for 

a short time appears to flow into the furrow. This is a | 
temporary phase only and foaming is soon resumed. 


Ethane : C; = 2C + 3H,. 
Naphthalene: C,H, = 10C + 10H). 
Benzol : C,H, = 6C + 3H,. 


The decomposition of the above gases takes place over 
the same range of temperature approximately as 
methane. In a furnace using, say, 60,000 cub. ft. per 
hour of coke-oven gas of the following composition :— 


CH, = 27 per cent., C,H, = 0-08 grain per 
cubic foot. 

C,H, = 1-7 percent., C,H, = 0-45 grain per cubic 
oot, 


the amounts of carbon shown in Table I are yielded 
on complete decomposition. It will be noted that 
although ethane constitutes only 1-7 per cent. of the 


It is noticeable that as the carbon drops to 0-2 per| volume of the gas, it yields. by virtue of the greater 


cent. to 0-3 per cent. the foam recedes, the slag resum- | 
ing its normal character. This may be due to the | 


retardation of bubble formation, so that individual 
bubbles have time to reach the surface and burst before | 
the arrival of their successors. ' It is probably due also | 
to decreased surface tension, owing to the changed com- | 
position of the slag as the carbon content of the steel 
drops. Samples of foaming slags show wide variations 
in composition, though it does appear that foaming is 
generally associated with high iron or high silica con- 
tents of the slag. 

Foams such as these are rarely encountered in pro- 
ducer-gas fired furnaces, which can be worked with | 
100 per cent. iron if necessary without serious trouble. 
It is trae that, in such cases, considerable “swelling” of 
the charge takes place, owing to the large content of | 
gas bubliles in both the metal and the slag resulting | 
from the intense reactions of the oxide underneath, but 
the slags are not truly foaming. True foaming will set 
in during reversal, when the gas is off the furnace fora 
short period. Also, in the case of coke-oven gas 
furnaces, provided that atomised tar, oil or pitch to the | 
extent of approximately one-third of the total heat 
input is injected with the flame, almost any percentage 
of iron can be carried ; in this type of furnace, when the 
charge is on the “ ore boil,” if all the tar is turned off, 
the slag will quickly rise toa foam. If the tar is reintro- 
duced the flame will cut a large groove through the 
slag; the high slag on each side of the groove falls into 
it, and the slag as a whole rapidly flows towards it, so 
that in a few moments the slag has reverted to its normal 
state. 

Flame luminosity therefore definitely inhibits foam- 
ing; whether it is artificially introduced by tar or is 
naturally present as with producer gas, the effect is the 
same. The degree of foaming does depend on the 
degree of “‘ actual” luminosity, because in the case 
of mixed gases, although a flame may appear to the eye 
to be dazzling white, yet a foam will result if too much 
iron is used, which indicates that ‘‘ actual luminosity ” 
is not the same as “ apparent.” Even with producer- 
gas flames, if the port is so badly worn that that gas 
is not travelling down on the bath, foaming will be 
induced, and this applies to a greater degree to mixed 
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amount of carbon in its molecule, 11-05 per cent. of 
the total precipitated carbon.. The luminosity of a 
mixed-gas flame depends entirely on the above con- 
stituents, so that variations in particular of the methane 
and ethane will vitally affect the furnace working. 
There is evidence, noted by F. Wesemann,* that 


TABLE I.—Carbon Yielded on Complete Decomposition of 
Hydrocarbons in Coke-Oven Gas. 











Proportion of 
Constituent. Total Carbon. | Carbon from 
each Source. 
Lb. per Hour. Per Cent. 
Methane .. 3d é 541-2 88 -26 
Kthane .. ‘6 <b on 67-8 11-05 
Naphthalene 0-586 0-095 
Benzol .. 3-7 0-586 
Total 613 -28 99-99 











the luminosities produced by carbon atoms from 
different sources are not equal. This appears to depend 
on the fineness of separation of the carbon, the greatest 
luminosity being derived from carbon which is pre- 
cipitated in a very fine state of subdivision. It may 
be inferred, therefore, that the 613 lb. deposited as 
shown in Table I will give rise to greater luminosity 
than that produced by the atomisation of 75 gallons of 
tar, for instance. In the latter case no atomic pre- 
cipitation takes place ; the tar is merely disrupted b 
pounding with steam or air into small globules, week 
probably consisting of thousands of molecules, which 
is relatively an extremely coarse precipitation. It 
appears that the carbon derived from naphthalene and 
benzol, in particular, gives rise to very high luminosities, 
which may be due to these more complex molecules 
breaking down at lower temperatures than methane. 
The actual degree of fineness of the carbon derived 
from these various sources on precipitation is not 
known, but the carbon in general in a “ cracked” 
coke-oven gas is to a great extent visible to the naked 
eye, and can be seen deposited on the sides of a glass 
tube if the hot gas is aspirated through it. This shows 
that if the carbon is in the first place precipitated in an 
atomic state, the atoms must ‘soon te into 
discrete particles which are big enough to be visible 





* Jl. I. and S. Inst., vol. 34, page 103P, (1936). 








in bulk. The German metallurgists, Rummel and Veh, 
have shown that when hydrocarbons are cracked by 


| heat the reaction probably takes place in two stages. 


At lower temperatures tars and light oils are formed ; 
at higher temperatures carbon skeletons are left, 
owing to the gradual breaking away of hydrogen atoms. 
During combustion, hydrogen burns first, thus bringing 
up the carbon ates to a white luminosity. 

One factor which has a great effect on the luminosity 
of mixed-gas flames is the moisture content of the 
mixture. This gives rise to the water-gas reaction : 


H,O +C=CO+H,, 


in which the carbon precipitated by dissociation of the 
hydrocarbons is eliminated by interaction with water 
va . While the carbon is precipitated apparently 
at 950 deg. to 1,150 deg. C., the water-gas reaction 
reaches its maximum intensity at 1,200 deg. to 
1,250 deg. C., but proceeds also at lower temperatures. 
Table I shows how 613 lb. of carbon per hour are pre- 
cipitated from the complete dissociation of 60,000 cub. ft. 
per hour of coke-oven gas. If, in mixed-gas operation, 
this is mixed with 120,000 cub. ft. per hour of blast- 
furnace gas, and if, as was determined in an actual 
test, the coke-oven gas enters the valves at 23 deg. C. 
and the blast-furnace gas at 18 deg. C., it can be shown 
that the blast-furnace gas brings in 2,448 cub. ft. 
of water vapour per hour and the coke-oven gas 
1,662 cub. ft., making a total for the mixed gases of 
4,110 cub. ft. of water vapour per hour. 

Calculations show that the weight of carbon required 
to combine with the oxygen of 4,110 cub. ft. of water 
vapour is 84-5 lb., so that the 613 lb. of carbon pre- 
cipitated in this case is decreased by 84-5 Ib. or 13-77 
per cent., owing to the presence of these amounts of 
water vapour. If the blast-furnace gas entered the 
valve at 40 deg. C., the greater amount of moisture 
carried would be sufficient completely to eliminate the 
whole 613 Ib. of carbon, the result being complete lack 
of luminosity. In practice it is unlikely that all the 
water vapour is decomposed, owing to the temperatures 
of preheat not being high enough, but there is here the 
source of a considerable loss of luminosity. 

The cure is to cool the gases as far as possible before 
entry. This is doubly important where the proportion 
of methane and higher hydrocarbons is seater Dew, 
and where probably high chequer temperatures are 
carried to extract the “ last ounce ” of luminosity out 
of an already lean gas ;. the furnace reactions are more 
sensitive to variations with low than with high lumin- 
osity. Another important point is that no water should 
be allowed to leak on to any part of the culverts or 
regenerator brickwork. At the average culvert tem- 
perature, the dew-point of the gas is high. so that large 
amounts of moisture can be carried in. Where liquid 
fuels such as tar are used as “ carburetters,” these 
reactions suggest that compressed air would be a 
greater asset than steam as the atomiser. 

Mizxed-Gas Practice and Furnace Design.—Normally, 
mixed gases are regenerated and injected into the 
furnace through ports of conventional design. Furnaces 
designed to use producer gas which are converted to 
use mixed must have the gas ports decreased in 
area if adequate velocity is to be maintained, owing to 
the use of a 220 B.Th.U. to 230 B.Th.U. gas as opposed 
to 140 B.Th.U. to 150 B.Th.U. for producer gas. On 
the suction end, the smaller port has to pass consider- 
ably greater volumes of waste gas through in order to 
warm the chequer work up to “ cracking” point, a 
temperature normally higher than that required with 
producer gas, and, it must be borne in mind, with a 
cold gas entering the regenerator on reversal instead 
of hot producer gas. All this means that the suction 
on the gas port must be much higher with mixed-gas 
than with producer-gas practice, and this is generally 
achieved by an auxiliary damper placed in the air return 
and sometimes by decreasing the air port area as well. 
With the greater suction on the gas system more air 
infiltration takes place, a most prolific source of loss of 
heat efficiency in mixed-gas practice. 

The size of the gas port is a key item in the design of 
mixed-gas furnaces. If it is too small, it is impossible 
to preheat the gases sufficiently, owing to the very 

t cooling effect of the infiltrated air on the chequers. 

such a case the auxiliary damper may be progres- 
sively lowered, until a point is reached at which the gas 
chequer temperatures actually decrease, owing to the 
greater cooling effect of these air leaks ; needless to say, 
at this point the total draught on the furnace decreases 
and the furnace pressure itself rises. Moreover, with 
a small gas port the pressure in the gas system when 
“on gas” is so high that large amounts of gas leak 
through the brickwork crevices, particularly on the 
uptakes, which is dangerous where blast-furnace gas is 
concerned ; larger amounts also will leak past damper- 
type valves, an amount that is increased by the higher 
suction behind them. Further, any advantage which 
it might be hoped would accrue from the higher ingoing 
velocity of the gas is lost owing to the lower preheat of 
the gas. If the gas port is too large, higher preheats 
can be achieved without high suctions and pressures, and 
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From the thermal effici- | 
ency standpoint this is far more desirable, but a low | 
ingoing velocity, with low flame temperature develop- | 
ment and rapid wear on the roof, is the result. 

In an open-hearth furnace, the drop in pressure or 
draught through the flues, chequers, uptakes and ports 
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owing to friction with the surfaces encountered is 
almost negligible compared with the great loss due to 
the frequent changes in direction of the stream, often | 
greater than a right angle. In order to reduce to a 
minimum the ultimate or chimney draught required to 
pull a given volume of waste gas out, the passages and 
uptakes should, wherever possible, be streamlined and 
the changes in direction curved. This will result in | 
less air infiltration and less gas loss. The regenerators, 
and, if possible, the uptakes, should be encased to 
prevent leaking brickwork, but insulation should be 
considered with caution. All uptakes should be of | 
ample dimensions. 

From the above considerations, straight-through 
damper-type valves are most desirable, but they un- | 
doubtedly allow considerable quantities of gas to leak | 
into the chimney. At all events, the damper-seat inter- 
face must be a machined fit. A water-seal reversing 
valve of the Forter type would be more satisfactory if 
used carefully and with proper design, although the 
“ streamline” effects have to be somewhat sacrificed. 
Nevertheless, leakage to the chimney is completely 
prevented, so that, if the seal is deep enough, higher 
draughts can be carried without fear, as also can higher 
gas pressures. 

Owing to the high exit velocity of the waste gases 
through the gas port, considerable erosion of the nose 
of the port takes place. This necessitates water-cooling 
of which there are several types in use. The conven- 
tional water tubes forming the inside surface of the port 
have been found effective. If eight 14-in. pipes are 
spaced | in. apart, a total length of cooling of 19 in. is 
secured, which is sufficient for most purposes. These 
pipes have the advantage that, as the floor of the air 
port wears back, fresh refractory cement can be put on 
the pipes to restore the block contours. The gas port 
behind the 19 in. of cooling does tend to widen out, 
particularly if combustion is not complete in the 
furnace. To secure cooling of the whole length of the 
gas port, tank types, such as the Blair port, can be con- 
sidered, but here, if the port is long, considerable cooling 
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of the ingoing live gas and of the exit waste gas is to be 
expected, in spite of the thin brick lining employed in 
such ports. to slow down the pump and thus reduce the pressure, 

Owing to the low total mass of solids in mixed gases, | rather than to rely on closing valves, which, unless 
it is very necessary that the gas should be injected with | of special construction, tend to become clogged up in 
a higher velocity than is the case with producer gas ; | the very small apertures used, so that the flow will 
owing also to the low density of the gas, it should be pro- suddenly cease. Most efficient atomisation is probably 
jected into the furnace more steeply. A minimum | achieved by pressure alone, but the difficulties of using 
velocity of 80 ft. per second and a port inclination of | 4 water-cooled pressure atomiser with mixed gases 
approximately one in five should be aimed at ; the roof | are considerable. ; 
of the air port should be more steeply inclined than in It is of the utmost im portance that plenty of air 
the case of producer-gas operation. A mixture of | be delivered to the furnace. Even if air is blown 
60,000 cub. ft. of coke-oven gas and 120,000 cub. ft.| and measured in quantity, constant check analyses 
per hour of blast-furnace gas heated to 1,100 deg. C. | should be conducted on the waste gases, which should 
and passed through a port 20 in. by 22 in. will give a | contain approximately 4 per cent. of oxygen. The 
velocity of approximately 80 ft. per second into the | sample of waste gas should be taken well inside the 
furnace with a mixed-gas pressure of about 0-4 in. W.G. | gas port, so as to avoid interference from air infiltration. 
Higher velocities than this, while in themselves advan- | If unburnt gases are allowed to reach the exhaust end, 
tageous, may give rise to considerably greater leakages, | rapid wear of the ports, back stoppings and uptakes 
with resulting losses in thermal efficiency. | will take place. Blown air has particular advantages 

Artificial Luminosity.—The introduction of tar or | towards the end of a campaign, when the air chequer- 
pitch, atomised by steam or compressed air, will pro-| work is becoming clogged. With clean chequers of 
vide artificial luminosity. It can be used in several | normal aperture, the air naturally induced should be 
ways; in most cases it is atomised with steam and quite sufficient. While exact regenerator dimensions 
delivered to the furnace through a water-cooled “ gun.” | for use with mixed gases cannot be laid down, it can 
This may be introduced at the back of the gas port, | be stated that the drop on reversal in the gas and air 
where the tar is injected directly into the gas mixture | chequer temperatures should not exceed 200 deg. C. 
on its way to the mouth of the port. This ensures | If the range is greater than this, larger chequer volume 


HIGH-PRESSURE COAL- 
BRIQUETTING MACHINE. 


Most of the methods of briquetting of fine coal, for 
which a market would otherwise be difficult to find, have 
necessitated the addition of a binding agent for the 
briquettes to be sufficiently firm to stand a certain 
amount of rough usage. In the coal-briquetting 
machine illustrated in Figs. 1 to 4, on this and the 
opposite pages, no binder is required, even with 
low-volatile coals, the briquettes being formed under 
a pressure ranging from 30,000 lb. to 40,000 Ib. per 
square inch, and therefore being very compact and 
sufficiently dense for transport and handling without 
further treatment. As will be seen from the general 
view, Fig. 1, the machine is of the rotating-roller type. 
the coal dust being passed between a pair of indented 
rollers loaded so that a high pressure is created in the 
nip. One of the rollers can be seen in Fig. 1, the 
indentations on its periphery forming half of the mould 
for the briquettes, which are of ellipsoidal shape. The 
machine illustrated has an output of 800 Ib. of bri- 
quettes per hour, from rollers 23} in. in diameter by 
13 in. wide and rotating at 5 r.p.m. The machine is 





carried on deep foundation blocks which are not shown 
in Fig. 1, although the floor level can be recognised from 


good admixture, but has the disadvantage that the | is required; this should be provided by an increase | the position of the bottom of the auxiliary mechanism 


atomised stream is out of sight ; also that difficulties | in height rather than in width or length. 
are involved when it is necessary to scrape the floor (To be continued.) 
of the port from the back. To get over this difficulty, | 
the gun has been introduced through the side of the | 
gas port, the jet then turning through a right angle) Msruetic Aspect or Civil. ENGINEERING DesiGn.— 
to face the port opening. Here, again, the tar jet | The Council of the Institution of Civil Engineers propose 
cannot be seen. Another method which has given/|to arrange a series of six lectures dealing with the 
great promise is to lay a longer gun down the floor of | “ Atsthetic Aspect of Civil-Engineering Design,” to be 
the air port, so that the nose reaches to the entrance | delivered in April and May by eminent civil engineers and 
of the gas port but is slightly above it. The tar stream | architects. Interested corporate members and students 
then has the advantage of burning in pure preheated | of the Institution are requested to apply to the secretary 
air and of being projected well down on the bath, | for further information. Admission to the lectures will 
through and in admixture with the gas stream. On | be by ticket. 

occasions when the gas supply has failed, charges have 
been melted, refined and tapped with tar alone, injected 
in this manner. 








DaTa ON WELDING ELECTRODES.—A revised pocket- 
size edition of their “‘ Weldirectory ” has recently been 
The tar should be heated to 80 deg. to 90 deg. C.,| published by the Lincoln Electric Company Limited, 
and arrive at the injector at not less than 40 lb. per | Welwyn Garden City. This contains illustrated data on 
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square inch pressure. The steam used should be dry | the electrodes produced by the firm, and the particulars 
and at approximately 80 lb. to 90 lb. per square inch | given for each include the dimensions, polarity, and 
pressure ; figures for tem perature and pressure vary | current range of the electrode rods, the properties of the 
according to the type of gun used. Moreover, the tar | weld metal, and practical working instructions. Gloves, | 
should be cleaned in some sort of strainer before being | electrode holders, eye-shields and other welding acces- | 
pumped round the plant. 
the quantity delivered to any furnace, it is preferable | described. 





seen on the right. 

While the general view, Fig. 1, shows the appearance 
of the machine very well, the construction can best be 
followed from an examination of the simplified draw- 
ings, Figs. 2,3 and 4. In Fig. 2, which is a front eleva- 
tion corresponding roughly to the view, Fig. 1, one of 
the two forming rollers is seen at a, both rollers being 
shown, at a and 6, respectively, in the side elevation, 
Fig. 3. From this latter figure it will be recognised 
that the bearings in which the roller shafts are mounted 
are carried in cap-like housings with sufficient clearance in 
their sockets to permit the rollers to be moved in the hori- 
zontal plane. The load is applied to the housings, and 
therefore to the nip of the rollers, by two heavy through- 
bolts, with nuts at each end, having six threads per 
inch and fitted with bronze washers. By tightening 
the nuts any desired pressure can be obtained between 
the abutting peripheries of the rollers. Both rollers 
are positively driven, roller a, in Fig. 2, rotating in an 
anti-clockwise direction and roller 6 in a clockwise 
direction. The coal dust is fed in above the rollers 
and the briquettes are discharged below them. 

The initial drive is by the grooved pulley seen on the 


When it is desired to restrict | sories supplied by the firm are also illustrated and briefly | left in Fig. 1 and lettered c in Fig. 2, this pulley 
' being 4 ft. 6 in. in diameter and having nine grooves 
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HIGH-PRESSURE COAL-BRIQUETTING MACHINE. 


MESSRS. KOMAREK-GREAVES AND COMPANY, CHICAGO, ILLINOIS, U.S.A. 
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for V-belts. The mechanism seen in both Fig. 1 and 
Fig. 2 to the left of the pulley is a friction clutch by 
which it is connected to or disconnected from the 
shaft d running through the bottom of the base casting 
at the front. This shaft carries a pinion ¢, which meshes 
with a spur wheel f keyed to the shaft g, (Figs. 3 
and 4), this shaft having also keyed to it a pinion A. 
At the other end of the shaft is a similar pinion i, not, 
however, keyed to it but attached to it by a clutch j, 
the function of which will be referred to later. Dyging 
working, the pinion : is, to all intents and purposes, keyed 
to the shaft g. The pinion A meshes with an identical 
pinion k, keyed to the shaft 1. The pinion k meshes 
with a spur wheel m keyed to the shaft of the roller a. 
This spur wheel can be readily identified on the right 
in Fig. 1 from its position and heavy construction, but 
the corresponding spur wheel keyed to the shaft of 
roller 6 is not visible, since it is on the other side of the 
machine and farther to the rear. It will be clear from 
Fig. 3, however, that it meshes with the pinion i on 
shaft g, the wheel being lettered n. The pinion A on 
shaft g transmits the motion of the spur wheel f to the 
spur wheel m through the pinion k. 

The pitch-circle diameter of pinion e is 64 in. and that 
of the spur wheel fis 60 in. Pinions h, i, and & all have 
pitch circles 9-6 in. in diameter, and the pitch circles 
of the’ spur wheels m and n are 44-8 in. in diameter. 
The result of this train of gears is that while the shaft d 
runs at 215 r.p.m., the forming rollers run at only 
5 r.p.m., this being the designed speed. We under- 
stand, however, that since installation, the machine has 
been run with a forming-roller speed of 8 r.p.m., this, 
of course, involving a correspondingly higher speed of 
the driving pulley c. The clutch j, referred to above 
as being on shaft g, is not provided for purposes of con- 
nection and disconnection but affords a means of setting 








the pinion i on the shaft so that roller 6 can be adjusted 
to synchronise with roller a ; this is necessary, of course, 
to ensure that the half-moulds on both rollers will 
coincide exactly as the rollers rotate. The small 
sprocket wheel seen on a cap attached to the end 
of shaft 1 in Fig. 4 provides a chain drive to the 
mechanical lubricator seen below the left-hand bearing 
housing in Fig. 1, this lubricator supplying oil to the 
bearings of the forming rollers. These bearings, in 
view of the heavy loading imposed on them by the 
housing bolts, are necessarily of large diameter and 
require positive lubrication. 

The coal to be briquetted) is received in a finely- 
ground condition in the vertical cylindrical hopper 
seen at the top of the machine, to the right, in Fig. 1, 
and lettered o in Fig. 2. From this hopper the coal 
dust passes to the double-threaded left-hand worm 
conveyor p. The conveyor is 9 in. in diameter and 
discharges into the cylindrical feed box seen in Fig. 1 
above the forming rollers. In this feed box the coal 
stream is met by rotating paddles g, Fig. 3, which 
pack the coal down between the rollers and also 
effect de-aeration of the dust. The worm conveyor 
and the paddle mechanism are operated indepen- 
dently of each other, the conveyor by a separate drive 
and the paddles from shaft d. Dealing with the con- 
veyor drive first, this will be seen on the right in 
Fig. 1. It consists of a variable-speed gear of the 
well-known expanding and contracting pulley type, 
power bein supplied by a pulley grooved for three 
V-belts. The output shaft of the variable-speed gear 
drives the worm conveyor by a roller chain, as is evident 
in Fig. 1. In this figure two sprocket wheels are seen 
about halfway up the chain drive. The larger of 
these two sprockets is lettered r in Fig. 2, in which 
figure it will be seen to drive, through bevel gears, a 
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vertical shaft passing into the hopper o. This shaft is 
provided with paddle gear to ensure a regular descent of 
the coal dust to the worm conveyor. The smaller of 
the two sprocket wheels at mid-length of the chain drive 
seen in Fig. 1 is a jockey pulley for chain tensioning. 

The main driven sprocket wheel of the variable-speed 
gear is not keyed to the worm conveyor shaft, but is 
connected to it by means of a spring-loaded slipping 
clutch in order to prevent damage from over-feeding. 
The paddle gear in the feed box, like the worm con- 
veyor, is driven by a roller chain, the sprocket wheels 
for this drive being readily distinguishable in both 
Figs. 1 and 2, though the chain itself is not shown 
in either figure. The ratios of the drivi rocket on 
shaft d to the driven sprocket on the wer Ps shaft are 
proportioned to give a speed of, roughly, 5 r.p.m., with 
shaft d running at 215 r.p.m. The paddle shaft s, in 
Fig. 2, is coupled to the driven sprocket wheel by a 
friction clutch for purposes of control, and is situated 
at a lower level than the worm conveyor shaft. The 
resulting eccentricity as regards the feed-box arrange- 
ment is clear in Fig. 3; it is necessary in order that the 
coal dust discharged from the worm conveyor shall 
enter the feed box above the shaft. The dust is, there- 
fore, carried round to the lower part of thg box above 
the roller nip space. The flanges of th arms, 
set at an angle to the feed-box wall, down the 
coal dust so that it keeps the roller indentations filled 
ready for the compressive action in the actual nip. 
The feed box has renewable cheek plates, both at the 
circular sides and the flat back and front. The position 
of the side cheeks is indicated by the wing-like pro- 
jections seen on each side of the feed box. The finished 
briquettes fall into a chute ¢, Fig. 3, and are collected 
in a suitable receptacle. 

A few leading dimensions are given in Figs. 2 and 4, 
in order to indicate the scale of the machine, which is 
manufactured by Messrs. Komarek-Greaves and Com- 
pany, 2939-2945, North Mozart-street, Chicago, Illinois, 
U.S.A. We understand that some of the machines are 
working satisfactorily at a colliery in Alberta, Canada, 
but that the manufacturers have completed plans for 
a number of improvements to be made in subsequent 
machines. The manufacture of the coal-briquetting 
machines, however, has been interrupted for the pre- 
sent, as Messrs. Komarek-Greaves are engaged on 
priority orders for a large number of heavy presses for 
briquetting other materials. It is intended to proceed 
with the coal-briquetting machines in the near future. 





Sm Wri11amM J. LARKE MEDAL.—A fund to enable 
the Council of the Institute of Welding to offer annually 
a bronze medal for the best paper on a practical aspect 
of welding has been endowed by Sir William J. Larke, 
K.B.E. The competition will be held this year and the 
Council have decided to award a first prize of 501. to the 
winner of the Sir William J. Larke Medal, as it is to be 
called, a second prize of 301., and further prizes to the 
total value of 201. F 
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INSTITUTION ELECTIONS. 


InstTrTUTION oF CrviL. ENGINEERS. 


FLAME CUTTING OF METALS BY 
ENRICHED COAL GAS. 

THe widespread use of oxy-acetylene gas for cutting Aédsociate Member.—George Maurice Beaumont, Lon- 
iron and steel has been largely due to the technical|don, E.C.2; Basil Hofmeyr Bradfield, B.Sc. (Cape 
efficiency of the process and the apparatus used in it. |'Town), Cape Town; Francis Herbert Bramwell, B.Sc. 
From these aspects its continued employment is justified | (Eng.) (Lond.), Hoylake, Ches.; Arthur William 
but in recent years the supply of calcium carbide, from | Pembroke Cox, Barton-on-Sea, Hants.; -Amarial 
which the acetylene is derived, has been considerably | Vazirmal Dadlani, M.Sc. (Eng.) (Lond.), B.E. (Bom- 
interfered with. In view of these difficulties, the Ministry | bay), W. Drayton, Middx.; Henry Montague Ether- 
of Supply has urged all producers of iron and steel| ington, B.Sc. (Eng.) (Lond.), Nottingham; John 
material to economise in the use of calcium carbide by | Coldbeck Gill, Rugeley ; John Richard Arthur Griffith, 
employing such substitutes for acetylene as propane or | B.Sc. (Eng.) (Lond.), Kettering; Henry Guy, York ; 
enriched coal gas. The use of coal gas is by no means Reginald Herbert Honley Kirkham, B.Sc. (B’ham). 
a new expedient, but it has, among a few other dis-| W. Drayton, Middx.; Herbert George Nesbitt, B.Eng. 
advantages, the defects of a slower speed of cutting and | (L’pool), Invergordon; Terence Patrick O'Sullivan, 
a longer initial heating period as compared with acety-| B.Sc. (Eng.) (Lond.), Twickenham; Denis Phillips, 
lene. Propane is stated to require 3-5 times as much | B.Sc. (Eng.) (Lond.), Buckhurst Hill, Essex; Alex- 
oxygen as does acetylene. ander Robb, B.Sc. (St. Andrews), Leeds; Alfred Hugh 

With reference to enriched coal gas, we deal below | Robinson, London, N.W.3; Edward Scott Smith, 
with a new process employing the vapour of a high-| Warwick; John Allen Sopp, B.Sc. (D’ham), Sunder- 
volatile and high-carbon liquid known as “ Ferrolene,” | land; Vincent Ernest William Stewart, B.Sc. (Eng.) 
this vapour and the process utilising it being termed | (Lond.), Colombo, Ceylon; Douglas Urwin, Grange- 
“ Ferrogas.” Ferrolene and the apparatus for the | town, Yorks. 
generation of Ferrogas is marketed by Messrs. Oxy-| Student to Associate Member.—Andrew Bury, Middles- 
Ferrolene Limited, Oadby, Leicester. We understand brough ; Thomas Ian Cameron, B.Sc. (Glas.), Mother- 
that the liquid Ferrolene has for its principal consti-| well; Mark Edward Constant, B.Sc. (Eng.) (Lond.), 
tuents methyl ether, ethyl ether, acetone and various | London, W.C.2.; John Ronald Maddison Dawson, 
oils. The Ferrogas is a mixture of Ferrolene vapour | Hexham; Harold Geoffrey Frost, Wolverhampton ; 
and ordinary coal gas, and, it is claimed, when burned | Edward John Hobbs, March, Cambs.; Alan Thomas 
in the presence of oxygen gives a flame temperature | Johnston, W. Bromwich; John Delwyn Jones, B.Sc. 
1,800 deg. F. higher than that obtained by a mixture (Eng.) (Lond.), London, S8.W.1; Thomas Kay, Bury ; 





of ordinary coal gas and oxygen. The generating 
apparatus is simple and consists of a storage tank for 
the Ferrolene; a compressor driven either by an 
automatically-controlled electric motor or a small gas 
engine ; and a mixing device with, of course, a supply 
of coal gas. The coal gas is drawn from the ordinary 
mains by the compressor and delivered to a receiver at 
any desired pressure up to 12 Ib. per square inch. 
From this receiver the compressed gas flows to the mixer 
where the vapour from the Ferrolene is mixed with it. 
A non-return valve prevents interference with the coal 
gas inthe mains. The mixture is then led to the burners 
through flexible pipes ; oxygen cylinders are required, 
so that the production, transport and handling of the 
acetylene cylinders are saved. 

The weight of the complete Ferrogas equipment is 
approximately that of three normal acetylene cylinders, 
and, moreover, as only a small amount of Ferrolene 
is used to enrich coal gas, its transport is a very much 
smaller problem than the continued handling of full 
and empty acetylene cylinders. Other advantages 
claimed for Ferrogas as against oxy-acetylene are that 
the former avoids the necessity for disposing of the 
calcium carbide sludge. It is also claimed that “ blow- 
backs ” and damage to burner nozzles are eliminated. 

As regards the burners used, machine-operated and 
hand-held burners using either raw coal gas or acety- 
lene can readily be converted to operate with Ferrogas 
by replacing the standard jets with specially designed 
nozzles which give the maximum performance with 
that gas. The flame is not incandescent and thus is 
not liable to cause injury to the eyes of the operator. 
Where raw coal gas is used for profile cutting, the speed 
can be increased by 15 per cent. by enriching with 


Ferrolene, this saving being accompanied by a corre-| Percival Seymour Scott, Buenos Aires, Argentina ; 
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sponding r@ fiction in oxygen consumption per piece. 








“ STaTIC AND CLINGING FRICTION OF Prvor BEaAR- 
ines": ERRATUM.—We regret that, owing to a mistake 
in our drawing office, two of the graphs forming part of | 
Fig. 5 in our reprint of Mr. M. C. Hunter’s paper on | 
“ Static and Clinging Friction of Pivot Bearings ” con- 
tained an important error. The ordinate scale for the 
coefficient of friction, in the case of the two graphs at the 
bottom of Fig. 5, as reproduced on page 119, ante, giving 
the results of tests under Condition No. 4, with powdered 
flake graphite, was placed one square too low, so that the 
eurves lie between ordinates 0-10 and 0-15 instead of 
between 0-05 and 0-10. 


NATIONAL Roap TRANSPORT FEDERATION.—Lord 
Perry, chairman of the Road Transport Organisation 
Joint Conference, announced in London on February 16 
that after two years of preparation all the details for the | 
amalgamation of the seven leading road-transport 
associations were complete. These organisations com- | 
prise Associated Road Operators, Commercial Motor | 
Users’ Association, National Association of Furniture | 
Warehousemen and Removers, National Conference of 
Express Carriers, National Road Transport Employers’ 
Federation, Scottish Carriers’ and Haulage Contractors | 
Association, and Scottish Commercial Motor Users’ | 
Association. We understand that the new organisation, | 





which will be known as the National Road Transport | 
Federation, will come into being in the course of a few | 
weeks. 


| Donald Lumbard, M.B.E., B.Sc. (Bristol), Bristol ; 
Fred Harrison Molyneux, B.Sc.Tech. (Manch.), Kings 
Lynn; Basil Robert Monckton, B.E. (N.Z.), Suva, 
| Fiji; George Herbert Oversby Powell, Paignton ; 
Stanley Race, Oldham; John Wilson Rankin, B.Sc. 
(Glas.), Helensburgh; Lawrence Ralph Robertson, 
M.Sc. (Eng.) (Lond.), London, 8.E.9; Geoffrey Ernest 
| Robson, Shanklin, I.o.W.; John Wallington Roff, 
B.Se. (Eng.) (Lond.), Wilmslow, near Manchester ; 
Charles Robert Sanders, London, E.C.2; Geoffrey 
| Charles Suggate, B.Sc. (Eng.) (Lond.), London, N.W.4; 
| David Hamlyn Thomas, B.Sc. (Wales), Lianelly ; 
| Eric William Kevin Walton, D.S.C., B.Sc. (Eng.) 
| (Lond.), Bromley, Kent; John Nelson Yeates, B.Sc. 
(Eng.) (Lond.), Harrow Weald, Middx. 


INSTITUTION OF MecHanicaL ENGINEERS. 


Associate Member—William Binns, Harrogate ; 
Alexander Boardman, London, N.6; David Clayton, 
D.Sc. (Manch.), Hampton Hill, Middx.; Charles 
| Francis Crofts, Dudley, Worcs. ; Herbert Firth Dobson, 
| Bradford ; Pundarikaksha Dhara, Loughborough ; 
| Otto Edler, London, S.E.11 ; Edward Morgan Edwards, 
Port Talbot, Glam.; Frederick Egger-Ehrenfest, 
Wembley; Reginald Bruce Godfree, B.Se. (Eng,) 
(Lond.), Whetstone, Leics.: William Alexander 
| Hamilton, Luton; Stanislaus Winton Hinbest, Lon- 
j}don, E.17; Norman Roy Hood, B.Sc., Ph.D. 
|(L’pool), Runcorn; John Stanley Jones, Wrexham ; 
Owen Herbert Jones, Bristol ; John Longden, Bradford ; 
Joseph John Lowe, N. Harrow, Middx.; Arthur John 
Whyte McIntosh, B.Sc. (St. Andrews), Aberdeen ; 
| John Graham MacMillan, London, W.C.2; Stanley 
Mercer, Cardiff ; George Kenneth Ollier, Manchester : 


' 
| 
| 
| 





Arthur Wilson Smedley, B.Sc. (Eng.) (Lond.), Derby ; 
Stanley Vincent Stone, Cambridge; Leonard Peter 
Wall, Sutton Coldfield, Birmingham; Albert Edward 
Westlake, London, E.1; Edwin Charles Whatmough, 
Stockton-on-Tees. 


InsTITUTION OF ELECTRICAL ENGINEERS. 


Associate to Associate Member-—Henry Mordue 
Barker, Newcastle-upon-Tyne; Charles Frederick 
Boak, London, W.2; Benjamin Crowsley, Welwyn 
Garden City, Herts.; Frank Conquest Hoyle, London, 
N.13; Robert Arnold Jones, London, W.C.2; Frank 
Reginald Thomas, Sanderstead, Surrey; Herbert 
Thomas Timberlake, Brentwood, Essex. 
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Plastics : Scientific and Technological. By H. RoNnaup 
FLEcK. Published for Temple Press, Limited. London : 
The English Universities Press, Limited, Little Paul’s 
House, Warwick-square, E.0.4. [Price 25s. net.) 

The Forest Research Institute, Dehra Dun, India. Indian 
Forest. Utilisation Leaflet No. 45. Preliminary Studies 
on Improved Wood. Part Il. Laminated Wood. By 
D. NARAYANAMURTI and KARTAR Stnen. Dehra Dun, 
U.P., India: The Utilisation Officer, The Forest 
Research Institute. London: The Publications 
Officer, India House, Aldwych, W.C.2. [Price 6 annas 
or 9d.) 

The Federation of British Industries. International Trade 
Policy. Report of the F.B.I. International Trade Policy 
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PERSONAL. 


Mr. G. M. BENJAMIN, who has been on the s: 
Phileo Radio and Television Corporation of 
Britain, Limited, for many years, has been ek 
director and made assistant managing director. 

Mr. Puitie Runciman has been elected chairn 
the London Deep-Sea Tramp Section of the Cham! 
Shipping of the United Kingdom in succession 
F. J. Harrison, who has been chairman since |} 
ception of the Section upwards of four years ago 
Dan LUKE has been elected vice-chairman of the S 
in succession to Mr. C. E. ALEXANDER. 

Messrs. Pre, Limirep, Radio Works, Cam! 
announce that a subsidiary company styled Py: 
COMMUNICATIONS, LIMITED, has been formed to «: 
the telecommunications department of the paren: 
pany. 

Dr. G. T. O. Martin, who has been a member 
research staff of the British Cast Iron Research As 
tion since 1938, has resigned his position in chan 
work on vitreous enamelling, and as honorary secret 
of the Institute of Vitreous Enamellers, to take 
industrial appointment. 

Mr. T. MARSHALL, A.M.I.Mech.E., 
London office staff of Messrs. Clarke, 
Company, Limited, Gateshecad-on-Tyne. 

Mr. H. E. G. West, managing director of M 
Newton, Chambers and Company, Limited, has 
appointed managing director of Thorncliffe Coa! 
tillation, Limited, an undertaking operating a 
coking and by-products plant. Recently he was ap 
pointed a director of Yorkshire Tar Distillers, Limited 
which control an important group of chemical inter: st- 
Mr. West has also lately joined the boards of the South 
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Chapman and 


Yorkshire Gas Grid Company and Hallamshire (val 
Supplies, Limited. 
Mr. D. McFARLAND, B.Sc. (Belfast), A.M.1.Mech.t 


has been appointed to the staff of Messrs. Kennedy 
Donkin, consulting engineers, London. 

Mr. T. H. Woop, M.1I.Mech.E., A.M.1.E.E., 
technical assistant, Newport Corporation Electric Supply 
has now been appointed Borough Electrical Engineer t 
the Corporation in succession to the late Mr. A. NiIcHoLs 
Moore, M.1.E.E., M.I.Mech.E. 

Mr. R. J. A. Essex, supervising electrical enginee: 
Mogris Motors, Limited, Pressings Branch, has beer 
promoted to the position of assistant works manager 

Mr. R. F. TWENTYMAN is now manager to Messrs 
Thompson, Ritchie and Company, Limited, electrical 
contractors, London, 8.W.1, a company associated with 


Mesers. F. H. Wheeler and Company, Limited. with 
whom he retains his connection. 
Mr. A. S. Betiamy, 5, Guildford-avenue, Gillshil! 


road, Hull, honorary treasurer of the Hull and District 
Centre of the Institute of Transport, will now combin 
that office with the honorary secretaryship, in which h« 
succeeds Mr. G. H. Butter. Mr. L, A. SCHUMER has 
succeeded Mr. F. C. Moat as chairman of the New South 
Wales Centre of the Institute, and Mr. E. A. RicHarps 
bas succeeded Mr. G. C. BonNneER in the chairmanship of 
the Argentine and River Plate Centre. 

Mr. J. S. Jones, who has been engaged on special 
duties in the Chief Mechanical Engineer's Department 
London and North Eastern Railway, has been appointed 
assistant locomotive running superintendent, Western 


Section, Southern Area. Mr. E. 8S. BRADLEY, district 
engineer, Hull, has been appointed district engineer 
York. Mr. A. G. Mrnty, assistant district locomotive 


superintendent, Newcastle, has been appointed acting 
district locomotive superintendent, Sunderland. 

Dr. Oscar FABER, M.Inst.C.E., F.C.G.1., has succeeded 
Mr. R. G. CrrrraLt as President of the Institution of 
Heating and Ventilating Engineers. 








1,000-KW WIND-PoOWER ELECTRIC GENERATING PLANT 
—It may be recalled that we gave an illustrated descrip- 
tion of the Smith-Putnam 1,000-kW wind-power electric 
generating plant, at Grandpa’s Knob, Vermont, U.S.A.. 
on page 81 of ENGINEERING, vol. 154 (1942). We now 
learn from a recent issue of the Electrical World that 
sinee its completion in 1941 the plant has worked for 
about 700 hours and has generated 300,000 kWh. As 
the installation is still mainly an experimental one ther 
have been many stoppages to introduce improvements 
in the oil system of the hydraulic coupling, to increase 
the sensitiveness of the governor and the yaw mechanism 
and to examine the coning struts and the main roller 
bearing. It is stated that electrical difficulties have been 
relatively few and that such weaknesses as have been 
revealed have been associated with mechanical and 
structural components. The detailed study of the basi 
design of the plant and the results of meteorological 
investigations have given sufficient encouragement of 





Committee. London: Offices of the Federation, 21, 
Tothill -street, Westminster, 5.W.1. 





ultimate success to warrant the preparation of a design 


| for a less elaborate installation having higher efficiency. 














of 





ENGINEERING. 





149 








FEB. 25, 1944. 





NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Scottish Steel Trade.—The demand for plates for the 
shipyards is being maintained at such a level that makers 
are having difficulty in k pace with the orders. 
Less difficulty is being experienced in meeting the demand 
for sections and delivery times are therefore shorter. 
Orders for sheets and tubes are plentiful and re-rollers 
also are very busy. Alloy steels are in smaller demand 
than was the case a few months ago, but business still 
remains fairly brisk. In general, the only doubtful 
feature concerns the coal supply. At present only a very 
small amount of export business is being done and as 
the Dominions and Colonies are more or less self- 
supporting, the likelihoed of the resumption of exports 
on the pre-war scale is small. Primary steel products 
will not be exported in such large quantities, but there is 
likely to remain an extensive market for the more highly 
finished forms of steel products. Current quotations are 
as follows :—-Boiler plates, 171. 12s. 6d.; ship plates, 
161. 38.; sections, 151. 8s.; medium plates, $ in. and 
thicker, rolled in sheet mills, 211. 15s.; black-steel 
sheets, No. 24 gauge, 221. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for 
home delivery. 

Malleable-Iron Trade.—Business is proceeding normally 
in the mailleable-iron trade. Supplies of raw materials 
are adequate and prices are unchanged as follows :— 
Crown bars, 151. 12s. 6d.; No. 3 bars, 131. 12s. 6d.; 
No. 4 bars, 131. 17s. 6d. ; and re-rolled steel bars, 171. 15s., 
all per ton, for home delivery. 

Scottish Pig-Iron Trade.—There is still a shortage of 
hematite, but the position of basic and foundry irons is 
satisfactory. Current prices, which show no change, are 
as follows :—Hematite, 61. 18s. 6d. per ton; basic iron, 
6l. Os. 6d. per ton, both delivered at the steelworks; 
foundry iron, No. 1, 61. 5s. 6d. per ton; and foundry 
iron, No. 3, 61. 38. per ton, both on trucks at makers’ 
yards. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The reduction in market activity is 
expected to be of short duration and though the total 
production of iron and steel is somewhat below recent 
levels, makers of most commodities have a great deal of 
work in hand and expect to receive additional orders 
before the current contracts expire. Supply, however, 
has overtaken demand in the case of several products. 
A shortage of wagons still hampers the distribution of 
tonnage and, in some cases, delay in delivery of fuel has 
hampered work. The output of native ironstone is 
ample for all requirements and the imports of overseas 
ores is likely to increase. The aggregate tonnage of pig 
iron available for distribution is sufficient for all require- 
ments, but consumeérs, in some cases, still have to accept 
qualities other than those to which they have been 
accustomed. There is no shortage of semi-finished iron 
and steel, although manufacturers of certain finished 
descriptions still find some difficulty in meeting their 
contract obligations. 

Foundry Iron.—With the object of relieving the trans- 
port situation, pig-iron consumers have been directed 
to cover their requirements from the nearest source of 
supply ; but little foundry pig is being made in this area 
and North-East Coast founders are still using considerable 
quantities of Midland iron. 

Hematite, Refined and Low-Phosphorus Iron.—While 
conditions do not permit much expansion in the limited 
make of hematite, authorised users are receiving rather 
better supplies. Careful allocation of tonnage, however, 
is still unavoidable. The satisfactory make of refined 
iron, as well as of low- and medium-phosphorus grades, 
is steadily taken up. 

Manufactured Iron and Steel.—A large tonnage of semi- 
finished iron and steel, as well as of discard shell steel, 
is passing into use at the re-rolling mills, all of which are 
busily employed. In some branches of the manufac- 
tured-iron industry plants are not fully occupied, but in 
others full activity continues. Steel producers have as 
much work in hand as they can handle and have difficulty 
in meeting the demand for several descriptions of 
material. Shipbuilders are still absorbing large ¢on- 
nages, as also are locomotive and marine engineers. 
Plate and sheet mills are likely to be kept operating at 
nearly full capacity for some months. Specifications for 
light and medium sections are plentiful and buyers are 
prepared to place further orders, but manufacturers 
hesitate to add to their heavy commitments. Special 
and alloy steels are in continued demand and outputs are 
absorbed as soon as they become available. Rails, rail- 
way chairs, pit props and colliery roofings continue in 
strong request. 

Scrap.—Good heavy iron and steel scrap remains some- 
what scarce and consumers are accepting large quantities 
of the lighter categories. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Some branches of Sheffield industry, 
chiefly the lighter sections, are comparatively quiet. 
Even in some of the heavy branches, changes in the 
requirements of the munitions departments are causing 
temporary lulls. Economy in the employment of labour 
is being practised to the point that operatives who find 
little to do are temporarily transferred to busier depart- 
ments. A shorter working week in electric steel-melting 
departments has been made possible by the full and 
satisfactory delivery of Lease-Lend material from the 
United States, and supplies of steel and tools from 
Canada. Siemens acid-steel departments are busily 
employed in supplying munitions departments and rail- 
way-material makers who are building up reserves of 
products. Railway-wagon builders are helped con- 
siderably by arrivals of materials from the United States, 
and in this way it is hoped to overcome the shortage of 
wagons which has been brought about by the scarcity 
of timber and the shipment, to war areas abroad, of 
British railway rolling-stock. There is increasing activity 
in the basic-steel departments, which are employing 
successfully the additional mill capacity recently installed. 
A large quantity of iron and steel scrap is going to the 
steel-melting furnaces, particularly to the basic section. 
There are fewer interruptions to the delivery of raw 
materials to steelworks, as a result of the clearance of 
some of the congestion on the railways. Inquiries con- 
tinue to be received in Sheffield works for a variety of 
steel products for the Dominions, North Africa, and 
South America, and manufacturers are emphasising the 
desirability of some relaxation of export restrictions to 
permit preparation to be made for the recovery of markets. 

South Yorkshire Coal Trade.—The coal position con- 
tinues to cause anxiety. A much larger quantity of coal 
is demanded than can be supplied, and further with- 
drawals from stocks have had to be made. There are 
no best hards or washed and graded steams to spare, 
and substitute qualities have to be accepted. More 
outerop coal is being marketed and stocked than was 
thought to be possible in the winter months, and addi- 
tional sites are to be worked. Both the steam and house- 
coal sections are receiving a good proportion of outcrop 
coal for mixing. For boiler firing, washery fines are 
being used to an increasing extent. Best washed smalls, 
and rough and nutty slacks are in strong demand, and 
there is an insistent call for coking coal, the supply of 
which is sufficient to keep the ovens fully employed. 





NOTES FROM THE SOUTH-WEST. 
CarpDirFr, Wednesday. 


The Welsh Coal Trade.—The difficulti tered 
on the Welsh steam-coal market for some time past, as 
a result of falling productions, have been intensified 
during the past week or so as a result of dissatisfaction 
felt by the men at the terms of the Porter Wage Award. 
The latest figures available, covering the week ended 
February 5, show that, in that week, the number of pits 
in South Wales that exceeded their target figures was 
only 13, which is the lowest number recorded since the 
first week of the year, when operations were still under 
holiday influences. In the three preceding weeks the 
number of collieries which passed their target figures was 
19, 23 and 24, respectively. As a result of the fall, the 
coalfield as a whole achieved only 80 per cent. of its 
target. Of the 194 pits covered in the official returns 
40 failed to reach 80 per cent. of their targets, while 
35, including those which had passed their targets, 
reached 90 per cent. As a result of this reduction in 
output, operators found even greater difficulty in arrang- 
ing new business for non-priority users. Current pro- 
ductions continued to be allocated for delivery to the 
essential war factories and the public-utility under- 
takings, and these consumers hold heavy forward book- 
ings over the next few months. Consequently there is. 
little likelihood of supplies becoming much more plentiful. 
Export business proceeded quietly, with activities 
chiefly confined to supplies for the privileged users in 
the Mediterranean and the coaling depots. Neutral 
buyers showed a steady interest, but business was quiet 
owing to tonnage difficulties. The large descriptions 
continued to attract considerable interest, but only 
limited supplies were available for delivery for some time 
ahead. The sized classes and the bituminous smalls 
were in good demand, but were very scarce and well 
booked forward, with the result that recent strong values 
were maintained. Best dry steam smalls were active, 
but there was little interest in the inferiors. Gas coke 
was in adequate supply to meet a slow request, but 
foundry descriptions were not easy to secure. 








INSTITUTE OF TRANSPORT.—The luncheon meeting of 
the Institute of Transport which was to have been held 
on Friday. March 3, has been postponed. Particulars 
of the new arrangements will be announced as soon as 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.—North-Western As- 
sociation: Saturday, February 26, 2.30 p.m., Engineers’ 
Club, Albert-square, Manchester. “ Recent Develop- 
ments in Sewage Purification,” by Mr. H. C. Whitehead. 
Structural and Building Engineering Division: Tuesday, 
February 29, 5.30 p.m., Great George-street, Westminster, 
8.W.1. “ Modern Experimental Methods in Connection 
with the Design of Statically Indeterminate Structures,” 
by Miss Letitia Chitty. 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, February 26, 2.30 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“ Powder Metallurgy,” by Mr. J. E. Newson. North- 
Eastern Branch: Tuesday, February 29, 6 p.m., Neville 
Hall, Newcastle-upon-Tyne. (i) “ Building-up and Hard 
Surfacing by Welding,” by Mr. W. Andrews. (ii) “ Pro- 
blems Connected with the Reclamation of Worn Parts by 
the Metal-Spraying Process,” by Mr. W. E. Ballard. 
(iii) “‘ The Repair of Worn or Over-Machined Parts by 
Electrodeposition,” by Mr. A. W. Hothersall. North- 
Western Branch: Thursday, March 2, 6.45 p.m., En- 
gineers’ Club, Albert-square, Manchester. Joint Meeting 
with the Manufacture Group. Discussion on “ Tool 
Stores,” to be op d by M R. R. Whyte and F. 
Williams. Scottish Branch: Thursday, March 2, 7.30 
p.m., The Royal Technical College, Glasgow. ‘“‘ Mech- 
anism of Aircraft Propellers,” by Wing-Commander C. 
Howells. 

INSTITUTION OF PRODUCTION ENGINEERS.—Y orkshire 
Section: Saturday, February 26, 2.30 p.m., The Hotel 
Metropole, Leeds. “ The Grinding of Profiles,” by Mr. 
E. A. Cooke. Luton Section: Sunday, February 27, 
10 a.m., Luton Library, George-street, Luton. ‘* Failures 
of Design and Material,” by Messrs. R. T. Rolfe and J. R. 
Boyant. Lincoln Sub-Section: Friday, March 3, 6.30 
p.m., Technical College, Lincoln. “ Production in the 
U.S.A.,” by Mr. V. W. Bone. 

INSTITUTE OF BRITISH FOUNDRYMEN.— Lincoln Section: 
Saturday, February 26, 3 p.m., The Technical College, 
Lincoln. “ Mechanical Aid to Coremaking,” by Mr. J. 
Blakiston. Falkirk Section: Saturday, February 26, 
6 p.m., The Temperance Café, Lint Riggs, Falkirk. 
* Castings Inquest: an Investigation into the Manufac- 
ture of Certain Difficult Castings.” 

Roya Soctety oF ARrtTs.—Monday, February 28, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lectures: ‘‘ Natural Resources of Great Britain.” I1.— 
*“ Underground Water,” by Dr. E. B. Bailey. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-East- 
ern Centre: Monday, February 28, 6.145 p.m., Neville 
Hall, Newcastle-upon-Tyne. “ The Effect of the National 
Grid on the Operation and Maintenance of Secondary 
Power Stations,” by Mr. R. A. W. Conner. London 
Students’ Section: Monday, February 28, 7 p.m., Savoy- 
place, Victoria-embankment, W.C.2. ‘‘ Power Station 
Auxiliaries,” by Mr. G. T. Shears. Wireless Section: 
Wednesday, March 1, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘‘ Some Applications of Thyratrons 
in Radio Engineering,” by Mr. A. J. Maddock. Jnstitu- 
tion: Thursday, March 2, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. Ordinary Meeting. ‘“‘ Internal 
Discharges in Dielectrics: Their Observation and Analy- 
sis,” by Dr. A. E. W. Austen and Miss W. Hackett. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Scottish 
Centre: Monday, February 28, 7 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. Annual General Meeting. 
“ Brains Trust.” 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
February 29, 6.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield. “The Technique of Metallo- 
graphic Examination,” by Mr. J. C. Gregory. 

INSTITUTE OF WELDING.—Wednesday, March 1, 5.30 
p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. ‘“‘ Recent Developments in 
the Welding of Light Metals,” by Mr. W. K. B. Marshall. 

Juntor INSTITUTION OF ENGINEERS.— Midland Sec- 
tion: Wednesday, March 1, 6.30 p.m., James Watt 
Memorial Institute, Birmingham. (i) “‘ The Manufacture 
of Puddled Wrought Iron,” and (ii) “‘ The Manufacture 
of Hand-Made Wrought-Iron Chain,” by Mr. P. Jump. 
Institution: Friday, March 3, 6.15 p.m., 39, Victoria- 
street, Westminster, S.W.1. ‘“‘ Iceland,” by Mr. W. M. 
Hurrell. 

Norta-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 3, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “‘ Calculation of Marine 
Propeller Performance Characteristics,”” by Mr. L. C. 
Burrill. 

INSTITUTION OF COHEMICAL ENGINEERS.—Friday, 
March 3,.7.30 p.m., The Royal Technical College, Glas- 
gow. Joint Meeting with the Glasgow Section of THE 
Socrery or CHEMICAL INDUsTRY. ‘“‘ Centrifuges,”’ by 
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Mr. Frank Broadbent. 
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The Editorial and Publishing de- 
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the permanent offices at the above 
address, and the temporary prem- 
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THE ORGANISATION OF 
ELECTRICITY SUPPLY. 


In June, 1942, the Minister of Fuel and Power 
stated that he would be glad to have the views of 
the electricity supply industry on the future of 
that industry in relation to post-war reconstruction. 
This request has led to the publication of three 
reports, or memoranda, as two of them are termed. 
They have been issued by the Electrical Power 
Engineers’ Association ; the Incorporated Associa- 
tion of Electric Power Companies; and the Incor- 
porated Municipal Electrical Association in con- 
junction with the Provincial Electric Supply Asso- 
ciation, the London Electricity Supply Association, 
and a group of power companies, all of which are 
members of the Incorporated Association of Electric 
Power Companies. To these three reports, that 
recently published by the Institution of Electrical 
Engineers may conveniently be added. This insti- 
tution, as a body, cannot be said to represent the 
electric supply industry ; but its report, while not 
constituting a reply to the Minister’s request, does 
contain information directly bearing on the question 
concerned, and forms an essential document in any 
adequate consideration of the subject. 

The latest publication, which it will be convenient 
to refer to as the I.M.E.A. report, may be looked 
upon, without any reflection on the others, as the 
most important of the four. The reason for this is 
that it represents 95 per cent. of the municipal 
interest in electricity supply, and 63-1 per cent. of 
the total units sold are provided by public authori- 
ties. Further, in the present attitude of mind of a 
large proportion of the people in this country, 
expressions of opinion from municipal authorities 
are likely to command more attention than those 
put forward by company interests, In view of 
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this, it is of importance that supply companies 
have participated in the preparation of this report, 
which represents the views of 92 per cent. of those 
distributing in the London area. The percentage 
of provincial companies and power companies has 
not been given, as the report, which has not yet 
been submitted to the Minister, is still under con- 
sideration by the associations concerned. It is of 
interest that a group of power companies, all the 
members of which have already signed the memor- 
andum published by the Incorporated Association 
of Electric Power Companies, has co-operated in the 
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preparation of this report. 


_— 


Fundamentally, there is not a great deal of 
difference between the I.M.E.A. report and that of 
the Power Companies, but the former is the more 
constructive. Both reports recommend the divi- 
sion of the country into electricity distribution 
districts, the areas to be delimited by a committee 
appointed by the Electricity Commissioners. For 
each area, an area committee would then be consti- 
tuted for the purpose of co-ordinating the develop- 
ment of electricity supply within the district. 
These area committees would consist of represen- 
tatives of authorised undertakings within the areas ; 
the I.M.E.A. report adds that at least half of them 
should be engineers of supply authorities and that 
the chairmen should be independent paid officers. 
In the Power Companies’ report, the duties of these 
area committees are expressed in very general 
terms, but the I.M.E.A. report is specific. It 
suggests that they should make recommendations 
to the Commissioners in connection with the pur- 
chase of company-owned undertakings by local 
authorities ; put forward proposals for improving 
service by grouping undertakings, adjusting their 
boundaries, or inter-connecting systems; make 
recommendations bearing on the standardisation of 
systems of supply and voltages; encourage the 
greatest possible uniformity of charges through their 
area; and encourage the development of service 
facilities, the establishment of showrooms, etc. 

It will be clear that both reports consider that 
electricity distribution should be left in the hands 
of those who are at present carrying it out so 
effectively and are opposed to any scheme of 
nationalisation such as is favoured in some quarters. 
It is to be hoped that this combined expression of 
opinion by municipal and company interests will 
prove of overwhelming weight when this subject 
comes to be discussed in Parliament. The adequate 
way in which the electricity supply industry is 
serving the public under its present constitution 
is strikingly illustrated by four diagrams in the 
1.M.E.A. report. These show the total capital 
expenditure, the units sold to customers, the num- 
bers of consumers, and the average price per unit 
sold. Figures are given for the years 1922 to 1938, 
except in the case of the numbers of consumers, for 
which they are available only from 1928. In every 
case, progress in efficiency and service is shown by 
continuous rise, or fall, in the curves, the only 
exception being in a temporary rise on the average 
price per unit sold during the coal dispute of 1927. 
In spite of the continually rising cost of this com- 
modity, the average price per unit has fallen from 
just under 24d. to just over ld., in the period covered. 
The units sold per head of population increased 
6} times. This evidence, or its equivalent, has been 
made public many times, but that has not pre- 
vented various interests from agitating for unifica- 
tion under a single authority. Tne I.M.E.A. 
report, it is stated, “‘ has been prepared,under the 
assumption that change for the sake of change 
is no part of the national plan.” Unfortunately, 
much of the scheming now being indulged in appears 
to have no better basis. 

Neither report gives even an approximate indica- 
tion of the number of electricity-distribution dis- 
tricts likely to be found necessary. No doubt it is 
considered desirable that that matter should be 
left entirely to the Electricity Commissioners. It 
is stated, however, that they “ should be sufficiently 
large to include rural and urban districts with a wide 
diversity of loads.” To unify supply over a large 
area will probably mean considerable interference 
with many undertakers in the course of grouping 
systems or adjusting boundaries. These matters 
may raise problems and arouse disputes, but they will 
only continue a process which has been in operation 
over a long period. The fact that, in the ten years 
before 1938, the total number of systems decreased 
by some 250 shows that the process of unification 
was in full operation before the war. The main 
difficulty which has to be faced lies in the rights of 
purchase of company undertakings by local authori- 
ties. This has been a stumbling block to the develop- 
ment of the industry from the first and is largely 
responsible for the great number of small under- 
takings. On the other hand, this right of purchase 
constituted the basis on which many of the present 





large municipal systems were formed. 
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It is clear that the unification work of the area 
committees might be rendered impossible if local 
councils were to remain in a position to purchase, 
and to operate independently, a section of an existing 
undertaking, and for proper progress this right of 
purchase will have to be modified in some way. 
The Power Companies’ report says “legislation 


should be passed at or before the termination of the | 


war to suspend the exercise of rights of purchase by 
Local Authorities or other bodies.” This claim 
meets the conditions of the problem, but that is 
not to say that it is expressed in the most judicious 
way. The situation is a delicate one, and, if the 
public ownership party is to be brought to agree 
to an important proportion of the electricity 
supply industry remaining in private hands their 
prejudices must be treated gently. The I.M.E.A. 
report says,’ pending the formation of the Area 
Committees and the carrying out of investigations 
purchase rights should not be exercisable.” 
rhis means the same thing, but sounds much more 
innocuous. If the Area Committees come into 
existence, some purchase rights may be permitted, 
and even encouraged ; others may be forbidden. 
Both reports recommend that the standardisation 
of voltage and system should be carried out at the 
cost of the individual undertaker; not, adds the 
1.M.E.A. report, “by a levy on the Industry.” 


This latter method was adopted for the standardisa- | 


tion of main generation of the Central Electricity 
Board and the reason for rejecting its application 


to distribution appears to be that ‘‘ many Under- | 


takings have, at their own expense, already adopted 
it in the whole or in large parts of their areas o 
supply.”’ The extent to which this has been done 
was indicated in the Institution of Electrical 
Engineers’ report. In 1926-27, there were 168 
standard systems and 286 non-standard ; in 1937- 
38, the figures were 437 standard and 229 non- 
standard. In the same years there were, respect- 
ively, 391 and 303 direct-current systems. These 
figures refer to systems, not undertakings, some 
authorities operating more than one system. The 
considerable increase in the total of standard 


alternating-current systems is no doubt to be attri- | 


buted partly to the starting up of new supplies, 
but the figures as a whole confirm that many under- 
takings have carried out standardisation at their 
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| SMALL-SCALE USES OF 
COAL. 


THE virtues of “ a little cold arithmetic,” of which 
| the late H. M. Martin, for all his skill in the higher 
| mathematics, constantly reminded his fellow engi- 
| neers, were well exemplified by Mr. J. G. Bennett, 
| Director of the British Coal Utilisation Research 
| Association, in his address to the Fuel Luncheon 
Club, on February 18, on the question, ‘Has Coal a 
| Future for Small-Scale Uses ?”’ The choive of sub- 
ject was perhaps somewhat surprising, for, as Mr. 

Bennett remarked, many people had expected the 


open coal fire to become extinct; “I think,” he | 


| . . . . ss 
j}admitted with disarming candour, “that we were 


| alll hypnotised by our own propaganda in favour 
|of coal processing, and did not always stop to calcu- 
late what was really implied in terms of the conser- 
vation of coal resources, the vagaries of our climate, 
and—last, but not least—sheer economics.” Coal 
|} ean provide heat for small-scale uses in three ways ; 
| directly, by the combustion of solid fuel, or in- 
directly, by means of gas and electricity. For the 
| sake of simplicity, Mr. Bennett considered only the 
| heating of living rooms in private houses, though he 
| pointed out that there were other applications, some 
| domestic and some to be found in the smaller in- 
| dustries, and elsewhere, in which the same argu- 
| ments were relevant. 
| Taking first the use of coal in the raw state, Mr. 
| Bennett quoted Dr. Margaret Fishenden’s researches, 


| about 24 per cent. in terms of radiation only. Liv- 
| ing rooms are not usually occupied all day, however, 
| nor can the coal fire be turned on and off just when 
| wanted, so that the effective efficiency is less than 
| the test efficiency; there is, therefore, an “ avail- 
| ability factor’ to be taken into account, which 
| Mr. Bennett took as 66 per cent., thus reducing the 
effective net efficiency of the present-day coal fire 
to some 16 per cent. Improved fires, some with 
convection heating, are now on the market, showing 
efficiencies of 30 per cent. to 35 per cent. gross and 
over 20 per cent. net; and some experimental fires, 
with efficiencies up to 45 per cent., have been 
| designed to allow of closing down when not required, 
| thus increasing the availability factor and giving a 
| net efficiency as high as 36 per cent. Possible future 


which showed that the coal fire had an efficiency of | 
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| Taking the gross efficiency of the electric heate: 
a maximum of 95 per cent. and the availabilit 
being the same percentage, the net efficiency of 
electric heating becomes only 16 per cent.; thus, 
as Mr. Bennett said, “We have the remarkable 
conclusion that, at the present time, it is almost 
indifferent from the point of view of coal conseryva- 
tion whether you use gas, electricity, or raw coal.” 
Even if all the older power stations were eliminated 
and replaced by new stations as efficient as that at 
Battersea, the efficiency at the consumer’s premises 
would be only 25 per cent. ; which the assumptions 
of a heater efficiency of 100 per cent. and avail. 
ability of 95 per cent. would reduce to 24 per cent 

| only slightly different from the value found for yas. 
The position of raw coal, relatively to electricity and 
gas, may be expected to improve in the future, if 
regarded in the light of coal conservation : and the 
fact that coal can be stored, and on the consumers’ 
own premises, to meet fluctuations in heat demand, 
| is evidence, in Mr, Bennett’s opinion, that solid fuel 
| has still “‘an indispensable function to fulfil unless 
| we are to have an immense amount of idle capital 
|tied up in standby carbonisation and electrical 
| generating plant.” 

Finally, Mr. Bennett turned to the question of 
economics, and here again his method of presenta. 
tion brought out some arresting figures. Taking 
into account the costs of processing and the losses 
| inherent in the production of gas and electricity, it 
is obvious that energy in these two forms must be 
more expensive than energy in the form of coal, if 
all three are initially supplied from coal of uniform 
cost per ton. At the present time, he mentioned, 
| he was paying 3d. a therm for coal, ls. 6d. a therm 
for gas, and 4s. 8d. a therm for electricity—figures 
which probably represented the normal experienc: 
| of most people in London. The cost of distribution, 
as well as the processing costs, placed gas and 
|electricity at a disadvantage, the cheapest way to 
transport energy being in the liquid form through 
pipelines—inapplicable in a country having little or 
no oil—and the next best being coal transported in 
ships and by rail. Gas and electricity are both con- 
siderably more expensive, except over very short 
| distances; on a basis of pence per therm, retail coal 
| distribution is much cheaper than either. The 
}one outstanding advantage possessed by gas and 





own expense. The cost of standardising all alter- technical improvements, Mr. Bennett added, might electricity, as Mr. Bennett pointed out, is that of 


nating-current supplies, at 1939 prices, was esti- 
mated at 15,800,000. No figure was given for 
converting direct-current systems to the alternating- 
current standard. Clearly it would be much higher 
per consumer than a mere alternating-current 
voltage conversion and more than a million con- 
sumers are receiving direct-current supplies. 

It seems probable that much of the voluntary 
standardisation which has taken place already will 
have been carried out in connection with extensions 
to undertakings by purchase of, or amalgamation 
with, contiguous systems. In cases of this kind, it 
may have been directly profitable to bring the unified 
supply to a common system. Matters may be 
very different when a self-contained direct-current 
system has to be converted to alternating current. 
Recognising that this requirement might prove an 
onerous burden to some undertakings, the I.M.E.A. 
report suggests that Government funds, carrying a 
low rate of interest, should be made available for 
the purpose. The Institution of Electrical Engin- 
eers’ report, on the other hand, suggests that the 
conversion should be treated as part of a ‘‘ National 
Industrial Plan”’; which, presumably, means that 
the cost should be met from State funds. In the 
present mood of reckless expenditure, it is impossible 
to say what Parliament will do, but on the whole it 
seems probable that the electric supply industry, 
which is in a very sound financial condition, will 
be required to carry this charge itself. As the 
benefits of standardisation accrue to the consumer 


ultimately raise this figure to 45 per cent. 
Gas, by comparison, suffers from the initial dis- 
|advantage that it must be made at a gasworks, 
where heat is lost in heating the retorts, and by 
leakage from gasholders and mains. Available 
| figures for the actual working efficiency of gas plants 
| suggest that 64 per cent. is a fair average for the 
whole country at the present time ; in other words, 
| 36 per cent. of the heat in gasworks coa] is lost. The 
64 per cent. comprises gas, 20 per cent. ; coke, 40 per 
| cent.; and tar, 4 percent. If it be assumed that coke 
can be used with 15 per cent. greater efficiency than 
coal, 6 per cent. of the losses can be allocated to 
coke, leaving 30 per cent. to be borne by the gas; 
thus 20 units of heat in the form of gas are obtained 


coal, corresponding to a gross efficiency of 40 per 
cent. Taking the thermal efficiency of the average 
present-day gas fire at 50 per cent.,”’, this gives 
a gross efficiency for gas heating of 20 per cent. ; 
and the further assumption that the availability 
factor of a gas fire is, say, 80 leads to the rather 
| noteworthy conclusion that the net efficiency is 16 
per cent.—the same as that of the normal present- 
day coal fire. Looking ahead, Mr. Bennett thought 
that the operating efficiency of gasworks might be 
|raised from 64 to 74 per cent. or, as an absolute 
maximum, to 80 per cent., which would give a gas 
production efficiency of 50 per cent. to 60 per cent. ; 
but he considered it improbable that the efficiency 
of the gas fire could be raised above about 65 per 





| from 20 + 30 = 50 units of heat in the form of | 


rather than to the supplier, there seems a reason- cent. or its availability beyond 90 per cent. Such 
able case for spreading the cost over the industry | improvements would raise the prospective net effici- 
as a whole. As the Institution of Electrical Engi-| ency of the gas fire to some 33 per cent., as com- 
neers’ report puts it, “ non-standard undertakings | pared with the ultimate 45 per cent. of the coal fire. 
eye are usually non-standard through no fault There remains electric heating. The average 
of their own.” If provided with financial assistance, | efficiency of generation of electricity at all power 
all could, no doubt, convert their systems, but ulti-| stations in this country was quoted by Mr. Bennett 
mately the cost would have to fall, directly or | as being 22 per cent., reduced by transmission losses 
indirectly, on their particular customers. to some 18 per cent. at the consumer's premises. 


|convenience in use; an advantage, he considered, 
| for which the domestic consumer will be prepared 
| to pay even more heavily in the future than hitherto, 
| In conclusion, Mr. Bennett presented a few figures 
| in contradiction of the popular view that, unless coal 
| is processed, there will be a serious loss of valuabk 
| by-products. ‘‘ About this,” he observed, “ there 
|is a lot of loose thinking”; on which we might 
comment that, if there is, the blame must not be 
laid entirely on the thinkers, whose thoughts hav: 
been influenced, possibly, by statements bearing 
every indication of authority, of which there has 
been no lack in the past 20 years or so. Mr. Ben- 
nett pointed out that the valuable chemicals—apart 
from benzol—derived from coal by carbonisation 
represent less than | per cent. of the coal treated ; 
| but, he continued, “ there are other and better ways 
of getting valuable chemicals from coal. . . it 
would be more intelligent to burn 95 tons of coal 
in the raw state and convert 5 tons into chemicals 
than to carbonise 100 tons and lose 36 per cent. (or, 
at best, 20 per cent.) to make only one ton of chemi- 
cals. Chemicals from carbonisation are usually 
justified because they are by-products. You cannot 
turn it the other way round and say the chemicals 
justify the carbonisation.” Some readers of the 
vast number of papers on coal and kindred subjects, 
read in recent years at divers times and places, may 
wonder whether this is a belated conversion, 4 
skilled debater’s tactical volte face, or just plain 
heresy ; but we decline to believe that the Director 
of the B.C.U.R.A. has realised only now the benefits 
of the “ little cold arithmetic.”” The fact is rather 
that the popular mind, and even a large part of the 
collective technical mind, is still thinking in terms 
of the last war, when, under the stress of war needs, 
the chemicals did justify the carbonisation : but we 
should like to know whether Mr. Bennett’s percent- 
ages were based on the current proportions of ash 
delivered to public and domestic consumers alike. 
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uM in whose school in Islington he taught, he took his 
8 NOTES. degree at Christ Church College, Oxford, and 
f qualified for the Church. At the age of 27, how- 
. Tue F.B.1. anp INTERNATIONAL TRADE. ever, he became successor to Keill as lecturer on 
For some time past, the International Trade natural philosophy — Hart Hall and three years 

Policy Committee of the Federation of British Indus- later“ removed to Westminster. Keil hed been 
tries have been considering the many factors that eed r the first to lecture bet Newton - philosophy 
j are likely to influence the post-war trade of this x r Desaguilers oo - his atepe. a te 
t country in relation to its competitors in world fall eet ag eanaie ist and, in his boo ~ ole 
markets, and a report, submitted by the Committee i details of his apparatus and enor servuaiiery 

to the Grand Council and adopted on February 9, — became demonstrator to the Royal Society and, 
has now been issued. Its conclusions are necessarily | 1736, was the first — ~ Copley Medal ; 
general rather than particular at this stage, when, | though he and Stephen Gray, the Charterhouse elec- 
. as the Committee premise, the over-riding preoccu- | aang hed previously received smenctary rewards 
i pation of British industry must be to devote its | Under the Copley bequest. To Desaguliers wae 
f full energies to the successful prosecution of the =~ translation of e'Gravesande's work _ natural 
war; the report deals, in fact, “ only with certain ph josophy, = book which Watt studied ; and his 

fundamental questions of principle affecting the cree) poe pe of Experimental Philosophy _— only 

international sphere and the policy of the United eer ® fu meres of his lectures, but descriptions 
Kingdom in relation thereto.” In the first place, Le Ts mechanical er-vegnn-—seeryand such ye the 
it is regarded as essential that “the peace-loving ndon Bridge waterworks ; Vauloue s pile driver, 

nations ’’ should maintain a sufficient force to curb used at w pengreured Bridge ; ws re ee 
it if the ventilating machines; and Renkin’s great “‘ Machine 
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The Chamber suggest, as a post-war target, the 
restoration and maintenance of the pre-war volume 
of British tonnage, its expansion as trade expands, 
and the improvement of the British share in those 
trades where it had fallen below normal. There 
should be a determined effort, also, to increase the 
proportion of vessels of the smaller sizes—between 
1,000 and 4,000 gross tons—of which the Chamber’s 
inquiries had revealed a deficiency. Other matters 
of policy referred to in the report, including the 
operation of air services by shipping lines, were 
discussed also in Sir Leighton Seager’s presidential 
address to the Chamber, reprinted on page 156 of 
this issue of ENGINEERING. 


THE NEWCOMEN Society. 


At a meeting of the Newcomen Society, held in 
the rooms of the Royal Society, Burlington House, 
London, W.1, on Wednesday, February 16, Mr. R. 8. 
Nilsson spoke on “ The Pascal Arithmometer and 
other Means to Solve Mathematical Problems.”’ 
The audience included’ many distinguished foreign 





visitors, who were interested not only in the lecture 


aggression and should be ready to use 
oceasion should arise. On the subject of private 
enterprise, the observation is made that the justi- 
fication for private enterprise lies in its efficiency 
and its contribution to the welfare of the com- 
munity ; the Committee consider that “‘ the maxi- 
mum free play for individual incentive is a pre- 
requisite of future success.’ The main objective 
of post-war trade policy, it is held, should be, 
firstly, relief to the devastated countries by providing 
the necessities of life and work, and, secondly, the 
framing of a system of world trade aiming at the 
maximum degree of prosperity for all peoples 

a goal that cannot be achieved if Britain, hitherto 
the greatest of all purchasing markets, does not 
continue to export at least on the pre-war scale. 
At the end of the war, however, Britain will be a 
debtor nation and, therefore, to maintain the pre- 
war export scale, in view of the diminished income 
from foreign investments, this country must increase 
its visible exports by 40 per cent. or 50 per cent. 
above pre-war level. To ensure equilibrium in 
international trade, there must be conscious planning 
to raise world prosperity. Certain Government 
controls will have to be continued after the war to 
avoid inflation and “‘a chaotic scramble’’ for 
available resources, as scarcity is likely to persist 


| of Marly,” which Desaguliers spent eight days 


|examining. His notable services to this country 


| but in the representative exhibition of calculating 
machines arranged in the ante-room. Blaise Pascal, 


were ably seconded by his son Thomas, who, for | who was born in 1623, and died in 1662 at the early 


30 years, worked at Woolwich Arsenal, and to whom 
belongs the distinction of being the first British 
army officer to make a scientific study of gunnery. 
Described as unattractive in appearance, short, 
thickset and near-sighted, Desaguliers would appear 
| to have lacked some of the initial advantages which 
are often valuable to a lecturer: but he had the 
great asset of an essential liberality of mind, which 
| led him to impart his ideas and inventions freely to 
others, while he was generous in his appreciation of 
the work of his contemporaries. As a clergyman, 
he was given various livings, including that at 
Whitchurch, Middlesex, where Handel was the 
organist. The Gentleman’s Magazine wrote of him as 
“a gentleman universally known and esteemed.” 


THE CHAMBER OF SHIPPING OF THE UNITED 
KINGDoM. 


The annual report for 1943-44 of the Chamber of 
Shipping of the United Kingdom, though still 
minus the excellent statistical summaries that 
were a feature of pre-war reports, and virtually 
limited in its operational surveys to discussions of 





for some time; but, it is maintained, controls | 
should be relaxed and abandoned as soon as the | 
need ceases. After discussing the “ mechanism of | 
currency and exchange,” the report suggests that 
an International Economic Council should be estab- 
lished to estimate the needs of the different countries 
for the principal commodities and the possibilities | 


rates and of the handicaps to which war-time 


shipowning is subject, nevertheless contains much | 


that is of interest to those outside the industry, 
as well as in it, who recognise the importance of the 
British mercantile marine as a factor in the national 
economy. “‘ The outstanding features of the fourth 
year of war at sea,” the report begins, with a most 


of supplying them, to guide world trade into the | maritime directness, “ have been the mighty building 


‘age of 39, is remembered for many things; his 
religious experiences, his influence on the French 
language, and his mathematical and scientific work. 
He is regarded as the first inventor of a calculating 
machine. His machine was for adding and sub- 
tracting sums of money, and his basic invention, 
said Mr. Nilsson, was the “ ten-carry-over,” which 
is seen in every kind of counter, meter, cash register, 
etc. Two years were spent over the first model, 
but 50 others were made before the machine was 
in working order. In 1647, Pascal showed his inven- 
tion to Descartes, and two years later to Chancellor 
Séguier, who helped him to obtain a patent. Mr. 
Nilsson had prefaced his remarks by referring to 
old systems of numerals and, in particular, to the 
use of a symbol for zero. By a calculating machine 
is understood a great number of working parts con- 
joined in action by various mechanisms to obtain 
arithmetical or algebraical results. Making full use 
| of the screen, the lecturer showed the first descrip- 
tion and engraving of Pascal’s machine, given by 
Diderot in the Encyclopédie of 1751, and pointed out 
the errors in the diagram. Other calculating 
| machines referred to were those of Morland, Leibnitz, 
| Grillet and Poleni, none of which, however, con- 





|tained anything fundamentally different from that 
|of Pascal. The founder of the calculating-machine 
| industry was Charles Xavier Thomas, of Colmar. 
Mr. Nilsson, who is of Swedish nationality, has been 
interested in calculating machines since boyhood. 
In proposing a vote of thanks to the Royal Society 
for the use of their rooms, the chairman, Engineer 


channels which will best benefi > : i villi ; ; 
annels ch will best benefit the producer and | of merchant ships and combat craft, the killing of | Captain E. C. Smith, said that there was no more 


the consumer, and to act as a co-ordinating body | 
with the aim of helping countries to raise their | 


commercial activities. Other sections of the report 
relate to international organisation of production, 
the regulation of imports, bulk buying and selling 
(in which connection, the Committee recommend 
that Government activities of this kind should cease 
when the need for them ceases) and home agricultural | 
policy as a factor bearing upon overseas trade. 
Tue BIcENTENARY OF DESAGULIERS. 

On February 29, 1744, John Theophilus Desagu- 
liers, one of the best-known science lecturers of his 
day, died in his lodgings at the Bedford Coffee House, 
over the great piazza in Covent Garden, not far 
from the present offices of ENGrngERING. For 30 
years, first at his house in Channel-row, Westminster, 
and then at Covent Garden, he gave course after 
course of lectures on natural philosophy, attracting 
to his rooms men of many ranks and professions and, 
as he recorded, even the ladies. He lectured also 
before George I and George II, and in Holland. 
French by birth, having been born at La Rochelle on 
March 12, 1683, he was brought to this country by 
his father,'a Calvinist minister, who became a 
refugee on the revocation of the Edict of Nantes; 





a decree which robbed France of half a million of her | subsidised fleets ; in consequence, foreign tonnage, 
None gave more dis-| by 1936, had nearly doubled its 1914 volume— 


most industrious subjects. 


interested service to his adopted country than}in which year, it is noted, British ships carried 
Desaguliers. 








| trades should be provided with good-quality ships 


Brought up in London by his father, | more than half of the overseas trade of the world. 


U-boats at sea, and in their production centres, the 
surrender of the Italian Navy, and the sinking of 


appear possible that, at the close of 1943, there 
was as much Allied merchant tonnage in the world 
as when the war began and that, by the end of 
1944, there may be a substantial excess; but it is | 
essential for future prosperity that the several sea 








of the special kinds best suited to them. Mr. P. J. 
Noel-Baker, M.P., as Parliamentary Secretary to 
the Ministry of War Transport, has given an 
assurance—or rather, a confirmation of the previous 
assurance of 1940—that the Government are fully 
alive to the post-war shipping needs of the country, 
which “ must continue to serve the world with a 
large and efficient mercantile marine.” The industry 
has a right to ask, however, in the view of the 
Chamber, that, while demanding the fullest measure 
of freedom compatible with national needs, it shall 
not have to fight unaided against foreign State- 
subsidised competition or suffer the handicap of 
trying to maintain its services in markets flooded 
with surplus ships built for the purposes of war. 
Until 1935, British shipping received no Government 
help in sustaining its struggle against foreign tax- 








standards of living and extend their industrial and | the Scharnhorst.” The navalewictory of which these 


| 


successes are part, the report continues, make it | 


appropriate place for such an occasion. Pascal was 
an associate of the French mathematicians whose 
meetings led to the founding of the Royal Academy 
of Sciences, in Paris, and his death coincided with 
the grant of the Act of Incorporation to the Royal 
Society. 

THe WHISPERING BEAUFIGHTER. 

An apparent peculiarity of the Bristol Beaufighter 
aircraft, now being used extensively on the Burma 
front, is indicated by a recent Air Ministry bulletin, 
which avers that this machine is called by the 
Japanese soldiers by the dramatic name of “ The 
Whispering Death.” On many occasions, it is 
stated, Beaufighters have swept down without warn- 
ing upon Japanese troops and have not been detected 
until they opened fire ; all that was heard as they 
approached was “a peculiar whistling whisper.” On 
one occasion, when one of these machines attacked 
two squads of enemy troops, drawn up on a parade 
ground in Burma, the pilot reported, “ As I pressed 
the firing button, I was surprised to see that they 
were still standing to attention—they couldn’t have 
heard me.” A technical explanation suggested in 
the Air Ministry bulletin is that the design of the 
Bristol radial air-cooled engine used in the Beau- 
fighter tends to produce a silencing effect. 1t has 


been noticed, the bulletin states, that oncoming air- 
craft fitted with these engines are extremely quiet, 
and that the sound of the exhaust is not heard until 
the machine has passed. 
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LETTERS TO THE EDITOR. 


A MIDDLE-EASTERN 
COMMENTARY. 


To THe Eprror or ENGINEERING. 


Sir,—The lively letter from Professor Addison in 
your issue of February 11 calls urgently for dis- 
cussion. I would have liked to discuss it in full, 
but will confine myself to the questions of freedom 
and private v. public enterprise. 

Professor Addison asks; “* Can everybody be free 
at the same time?” It is impossible to answer this 
question without getting one’s mind clear on the 
subject of freedom. There are many kinds of free- 
dom, and freedoms that benefit a few may reduce 
the many to poverty or even slavery. In the 
western democracies, everybody is to a remarkable 
extent free from political and legal restraint, a 
heritage of which we may well be proud ; but many 
people, both in Britain and America, are not free 
from economic restraint. Having been divorced 
from ownership of the means of production, they 
are compelled to work for an employer or else sink 
somewhere near starvation level. Legally, of course, 
the miner is as free as the colliery proprietor to 
smoke cigars, dine at the Ritz, or send his sons to 
Eton or Harrow ; but even to suggest this is enough 
to indicate his lack ef economic freedom. 

Here I pass to consideration of freedom of oppor- 
tunity ; freedom to enjoy the good things of life, 
health, a first-class education, security in employ- 
ment and old age, freedom to travel widely, and to 
select the work we prefer. In Britain, when the 
necessary financial resources are available, they may 
belong to the individual, or, to a relatively limited 
extent, may be provided and administered by the 
State. In Russia, the Government seeks through 
planned scientific administration to ensure equal 
access for all to work, leisure, education and security. 
The ultimate aim of this is a finer, freer, more 
universal development of the individual (all indivi- 
duals) than any hitherto known. 
the western democracies, as seen through Soviet 
eyes, has gone astray ; making gain, not growth, its 
aim. Growth there has been, but only as a by- 
product of the main objective. 
usually critical of State action. They call it “* spoon- 
feeding the masses,’’ which undermines the people’s 
stamina. In its place they advocate individual 
thrift, ete. Socialists and Communists reply by 
asking whether there is any sign of Soviet stamina 
being undermined, and by asserting that to recom- 
mend thrift to the poor is like advising a man who 
is starving to eat less. 

How large is the section of English-speaking people 
lacking economic freedom? Let us turn for illus- 
tration to the richest country in the world, the 
United States, as it was before the war and after 
over 150 years of intensive individualism, private 
enterprise, individual thrift, self-help and so on. In 
1937, President Roosevelt made a speech in which 
he said of the United States: “I see tens of millions 
of its citizens—a substantial part of its whole 
population—who at this very moment are denied 
the greater part of what the very lowest standards 
of to-day call the necessities of life. I see millions 
of families trying to live on incomes so meagre that 
the pall of family disaster hangs over them day by 
day. . . . I see millions denied education, recrea- 
tion, and the opportunity to better their lot and the 
lot of their children. I see one-third of the nation 
ill-housed, ill-clad, and ill-nourished.”” Much the 
same of course, might have been said about condi- 
tions in our own country in the pre-war years, 
allowing for the difference in population. 

My reply to Professor Addison’s question, then, 
is that all may be reasonably free from political and 
legal restraint in the western democracies, but (as I 
think) the masses can never enjoy a satisfactory 
measure of economic freedom and freedom of oppor- 
tunity so long as industry is organised on a basis of 
private enterprise. I judge by the life history of 
private enterprise and by its fruits, not by glowing 
but nebulous visions of future prosperity. 


More. I quote from the English translation of 
1551: ‘ But so long as it shal continew, so long 


Individualism in 


Individualists are | 


Here [| 
find myself largely in agreement with Sir Thomas | 


shal remaine among the most and best part of men 
the hevy, and inevitable burden of poverty and 
wretchednes. Whiche, as I graunte that it maye 
be somewhat eased, so I utterly denye that it can 
wholly be taken away.” 

Professor Addison also asks whether the Soviet 
system would work here. Well, why not? In the 
Soviet Union they have only (a big “ only ” I admit) 
carried social and economic progress a stage farther 
instead of trying to arrest it. When capitalism was 
advancing, it did excellent work by socialising the 
processes of production. Russia has carried on with 
the good work by also socialising the means of pro- 
duction, the social character of which should be 
obvious to anyone who thinks about it. Capitalism 
did well also in encouraging science in relation to 
production. Russia has extended this, quite logic- 
ally, by applying science to the welfare of all. 
Capitalism did good work in planning and organising 
individual factories in place of the earlier “ dark 
Satanic mills.” Russia has expanded this to com- 
prehensive planning and organisation of the com- 
munity as a whole. It remains for us to take these 
logical steps forward also; combining, as Lenin 
advocated long ago, the best features of capitalism 
with the best of those in the Soviet system. (‘‘ The 
possibility of socialism will be determined by our 
success in combining the Soviet rule and the Soviet 
organisation of management with the latest pro- 
gressive measures of capitalism.’’—Lenin, in Pravda, 
April 26, 1918.) 

It may be that such views are mistaken. It 
| may be that the Soviet system is all wrong, though 
| it certainly succeeds in delivering the goods ; but 
| the facts, as Professor Addison indicates, can only 
|be ascertained by the utmost freedom of discus- 
|sion. I congratulate you on setting an excellent 
example by providing a much-needed platform 


for the purpose, 





Yours faithfully, 
Hveu P. Vow ies. 
The Leaze, 


Oxlynch, Stonehouse, Glos. 
| February 20, 1944. 











CORROSION OF BOILER TUBES. 
To THE Eprror or ENGINEERING. 


Smr,—Referring to your report of my remarks 
|} at the Institution of Mechanical Engineers, in your 
issue of December 11, 1942, in the discussion of the 
paper on “Corrosion of Boiler Tubes,” by Mr. 
|T. H. Turner, chief chemist of the London and 
| North Eastern Railway, you may have observed 
that Mr. Turner, in his reply, published in the 
| Transactions of the Institution for January, 1944; con- 
| tinues categorically to insist that lime-soda plants 
}are capable of yielding water of zero hardness. 
| The following are extracts from his reply: “‘ When 
| the plant was in perfect operation zero hardness 
water was obtained”; and “. . . what wasaimed at 
| —indeed achieved when all went well—i.e., as near 
| zero hardness as could be shown by chemical tests 
| could be obtained.” 
| If this is the case, it is a new development in 


| lime-soda treatment, contrary to all previous ex- 


| perience. Would Mr. Turner be prepared to have | 


|a test made of one of the plants under his control, 
| where water of zero hardness is said to be obtained 


| from a water of quality shown under heading (2) 


| North Midlands in Table IV of his paper, under the | 


| follow ing conditions: (a) plant to be operated at 
| its designed rate of flow, temperature, etc.; (6) 
| normal excess chemicals to give residual alkalinity 
|as shown in the above-quoted Table; (c) tests to 
|be carried out in the presence of independent 
lengineers and chemists ; 
| waters to be submitted to the National Physical 
| Laboratory, for hardness measurement by accurate 
chemical methods. 

I should certainly appreciate the information 
that such tests would provide and this appreciation 
| would be shared, no doubt, by your readers. 
Yours faithfully, 

8. B. Jackson. 


London, 8.W.1. 
February 22, 1944. 


(d) crude and treated | 


THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held on Friday, Febru 
ary 18, at Storey's-gate, St. James’s Park, London, 
S.W.1, the chair being occupied during the first 
part of the proceedings by the retiring President, 
Professor F. C. Lea, O.B.E., D.Sc., Wh.Sc. 


Honorary Lire MEMBER. 

The President announced that the Council had 
elected Mr. Asa Binns, Wh.Ex., an honorary lifi 
member of the Institution. Mr. Binns entered th: 
Institution as associate member in 1902, and, afte: 
transfer to member, served on the Council and 
occupied the presidential chair in 1940. He had 
since served as a past-president on the Council. 


PRESENTATION OF PRIZEs. 

The Council awards for papers were then pr 
sented by the President. These were :—Georg 
Stephenson Prize to Mr. C. W. Newberry. B.S: 
(Eng.). Dugald Clerk Prize to Professor W. T 
David, M.A., Sc.D. Water Arbitration Prizes to 
Mr. Norman Tetlow, B.Sc., and Mr. W. Littlejohn 
Philip, O.B.E. The Starley Premium to Dr. Harry 
Walker, B.Sc. Herbert Akroyd Stuart Prizes to 
Mr. L. J. Kastner, M.A., M.Sc., and Mr. W. L. Bride, 
M.Sc. (Tech.), B.Sc. Thomas Lowe Gray Prizes to 
Mr. Joseph Jones and Mr. 8. A. Couling, and the 
T. Bernard Hall Prize to Dr.-Ing. Georg Schlesinger. 
Graduate’s Prizes were awarded to Mr. J. L. Hep- 
worth, B.Sc. (Eng.), Mr. A. G. Jones, B.Eng., and 
|Mr. R. S. Oliver, junr., B.Sc. Hele-Shaw Medals 
and National Certificate Prizes to Mr. F. L. Ellis 
and Mr. J. M. Mitchell. 


ANNUAL REPORT. 


Professor Lea, in presenting the Annual Report 
to the meeting, briefly reviewed the year’s work. 
The standard of membership had not only been 
maintained, but, in some respects, enlarged, and 
it was a source of satisfaction to him that half the 
increase in membership consisted of graduates and 
students. The educational activities of the Institu- 
tion had grown extraordinarily in the past year and 
it was gratifying to find that the President of the 
_Board of Education had found the Institution’s 
Report on Education to be of service. The library 
had been used to an increasing extent by mem- 
bers and others, and the work of its staff merited 
commendation. The Institution was playing an im- 
portant part in war activities, about which little 
could be said at present. It was well known, how- 
ever, that the secretary, Dr. H. L. Guy, was chair- 
man of the Committee on Armament Development 
and of the Gun Design Committee. Professor Lea 
then proposed the adoption of the report, which 
motion was carried unanimously. 


The following is a summary of the report: 

The ninety-sixth annual report, for the year ended 
December 31, 1943, showed a net increase on the roll 
of membership of 1,528 names, the total having reached 
17,404. The largest increase was that of associate mem- 





| bers, though the numbers of graduates and students also 


showed notable rises. Twenty-one members had been 
killed, or had died, on active service. A total of 4,432 mem- 


| bers were employed in the Government service, of whom 


2,656 were in the armed forces. The total revenue for 
the year ended December 31, 1943, was 49,9051., 
against 45,7391. for the previous year. The balance of 
| revenue over expenditure was 7761., compared with 458/. 
| for 1942. The calls on the library were increasing, the 
number of books lent being 7,288, as against 5,561 in 
the previous year. Gifts made to the Institution included 
a snuff box formerly belonging to James Watt, presented 
by Professor F. C. Lea, O.B.E.; two autograph letters of 
George Stephenson and one of Robert Stephenson, from 
| Colonel Ss. J. Thompson, D.S.0.; a model of Nasmyth’s 
steam hammer, from Sir Holberry Mensforth, K.C.B.; a 
bronze plaque of Mr. A. G. M. Mitchell, from Sir Charles 
Craven, Bt.; Whitworth gauges and surface plates, 
from Mr. H. A. Dyke Acland; and a Stephenson cen- 
tenary medal of 1881, from Mr. J. C. Blasdale. 

| ‘The sub-committee on Carbide Tools of the Cutting Tools 
| Committee, under Mr. J. M. Newton, B.Sc., was studying 
| the vibration of lathe cutting tools, and hoped to pre- 
| sent a preliminary report within the next six months. 
The committee on High-Duty Cast Irons for General 
Engineering Purposes (chairman, Professor A. L. Mellanby,. 
| D.Sc.) -had continued work, at the British Cast Iron 
| Research Association, under the supervision of Mr. J. G. 


as 
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Pearce, M.Sc., on what wac known as acicular cast iron, to 
ascertain the complete range of mechanical properties, 
for engineering purposes, of recommended compositions. 
\ monograph on the properties of high-duty cast irons 
ind their relation to engineering design, including a 
section on the effect of elevated temperatures, was also 
» preparation. The Pressure Vessels and Piping Re- 
search Committee (chairman, Dr. 8. F. Dorey, Wh.Ex.) 
had under consideration the question of permissible 
stresses in welded pressure vessels. Work done at the 
University of Manchester on the flow of liquids and 
gases had been embodied in two papers, now before 
the Research Committee of the Institution with a view 
to publication. The Institution had co-operated with 
Government departments in the Engineering Cadetship 
Scheme; and the committee formed in 1942, at the 
request of the Ministry of Works and Planning, to study 
the current science and practice of mechanical installa- 
tions in buildings, had submitted its report to the Minister 
of Works, Lord Portal. 

Mr. Rex Wailes was then invited by the President 
to speak on behalf of the Committee of the Bene- 
volent Fund. Mr. Wailes said he would appeal 
more particularly to the younger members of the 
Institution. Many of them, like most young men, 
would be restricted as to means, but he would ask 
them to consider the position of older men who had 
devoted their whole life to the advancement of the 
profession. Many such men had seen their savings 
rapidly disappear when illness or old age made them 
no longer fit for work. It was inevitable that war 
casualties and other causes would sooner or later 
increase the requests for help from the Benevolent 
Fund. It was often a harrowing experience to 
consider the cases which came before the Committee, 
but there was also real satisfaction in helping the 
orphaned children of members by educational 
grants. The courage with which difficulties were 
faced by many of those who appealed for help 
should not go unrewarded and to this end every 
member of the Institution should become a contri- 
butor to the Fund. Half a crown from every 
student and graduate would help the Fund greatly. 
A large number of moderate subscriptions, and not 
only a small number of large ones, was what the 
Fund needed. 


ELECTION OF OFFICERS. 


Mr. Raymond Crane, F.C.A., having been re- 
appointed to audit the accounts of the Institution, 
the result of the ballot for the election of officers 
and members of Council were announced to be 
as follows :—President, Mr. H. R. Ricardo, B.A., 
LL.D., F.R.S.; vice-presidents, Lord Dudley 
Gordon, D.S.0., and Dr. H. J. Gough, C.B., M.B.E., 
F.R.S.; members of Council, Wing Commander 
T. R. Cave-Browne-Cave, C.B.E., Mr. T. A. Crowe, 
M.Sc., Mr. A. C. Hartley, O.B.E., B.Sc. (Eng.), 
Mr. F. W. Hawksworth, Mr. F. E. Smith, M.A., 
Dr. W. Ker Wilson, Wh.Ex., and Mr. C. L. Old, 
B.Sc. (Eng.), associate member. 

Professor Lea said that, in installing his successor 
in the presidential chair, he felt it was not necessary 
to introduce Dr. Ricardo, who was very well known 
not only in this country, but throughout the world, 
for his distinguished work in connection with the 
compression-ignition engine. Dr. Ricardo then took 
the chair and said that, while he felt his short- 
comings for the high position to which he had 
been called, he was greatly encouraged by his 
knowledge of the loyalty and goodwill that the 
members of the Institution and the Council had 
always shown to their President. 

Sir William Stanier, past-president, proposing a 
vote of thanks to the retiring President, said that 
they would all like to thank him for his work in his 
year of office and expressed the hope that he would 
be able to help the Institution for many years yet. 
Major-General A. E. Davidson, D.S.O., past-presi- 
dent, in seconding the motion, referred to Professor 
Lea’s investigations on the characteristics of metals 
subjected to high temperatures, which had been of 
great use in the last war and subsequently; and 
suggested that Professor Lea might now start a 
research association for cast steel on the same lines 
as that for cast iron. The vote of thanks was 


carried unanimously by acclamation, and was briefly 
acknowledged by Professor Lea. 

Mr. Ricardo then called upon Mr. H. A. Hepburn, 
B.Sc. (Eng.), to present his paper, entitled ‘‘ The 
Fencing of Dangerous Parts of Machinery,” which 
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VII.—Textite MacuInery. 


Few details are available regarding the activities 
of the textile-machinery industry during 1943, but, 
in the absence of such information, it can be assumed 
that the industry has been fully employed, mainly 
on the production of munitions or machinery of 
direct importance to the war effort. Textile 
machinery has probably accounted for only a small 
proportion of the output. 

An analysis of the trading results of Lancashire 
cotton mills during 1943 shows that there has been 
little change compared with the previous year. 
It will be remembered that the 1942 position showed 
a substantial improvement as compared with 1941, 
and it would seem, therefore, that war-time taxation 
|is effecting the stabilisation of profits. Out of 
| 111 companies in the industry at the end of 1943, 
| 105 had credit balances averaging 27,6371.; com- 
| pared with an average balance of 27,3941. held by 
100 companies out of 109 at the end of 1942. During 
the year, 62 spinning mills made an average profit 
of 7,9591., compared with an average of 8,0781. for 
65 companies in 1942. The average dividend of 
102 spinning mills in 1943 was 10-68 per cent. as 
against 10-22 per cent. in 1942, while only 10 mills 
made no distribution to shareholders, as against 
18in 1942. At the present time, the amount of profit 
is little guide to the activity within the industry. 

Textiles will play a major part in the relief and 
rehabilitation of many countries after the war. 
To assist the competent authorities in their task, 
the formation by the Combined Production and 
Resources Board of a textile committee was an- 
nounced by the Ministry of Production in January, 
1944. This committee, which will survey war- 
time and relief requirements and also the pro- 
ductive capacity of the United Nations, will make 
periodical reports and recommendations regarding 
manufacturing programmes to the C.P.R.B. 

As in other industries, increasing thought has 
been given during the past year to post-war con- 
ditions, and this will be stimulated, no doubt, by 
the report of the Cotton Board Committee, pub- 
lished on January 24, 1944. This committee, 
which was under the chairmanship of Sir Raymond 
Streat, had been conducting an inquiry into the 
post-war problems of the cotton industry, and the 
report was presented to the President of the Board 
of Trade. Possibly its most interesting feature, 
from the textile-machinery makers’ point of view, 
is the disclosure that inquiries of a representative 
cross section of the cotton industry had revealed 
that the industry as a whole contemplated placing 
orders, in the five years after the end of hostilities 
with Germany, for plant and machinery valued at 
43,000,0001. at pre-war prices (equivalent to an 
average annual demand of 8,600,000/.). The 
implications of this statement can only be under- 
stood in relation to the pre-war output of the in- 
dustry. At that time, 90 per cent. of the textile 
machinery produced in the United Kingdom was 
exported, and in 1938 the total value of these 
exports, in all classes of textile machinery, amounted 
to about 8,400,000/. However, the 1938 exports 
of textile machinery were the highest for many 
years, and the total value of the machinery exported 
in the five years, 1934 to 1938, amounted only to 
about 36,000,000/., giving an average of 7,200,0001. 
per annum. 

At present prices, the figure of 43,000,000/. for 
contemplated purchases by the cotton industry in 
the first five post-war years would represent, of 
course, a very much larger sum. Nevertheless, the 
committee consider that a still greater expenditure 
would be embarked upon if a situation were estab- 
lished giving grounds for long-term confidenge, and 
if taxation policy favoured the use of profits for 
re-equipment. There is no doubt that the industry 
requires to be largely re-equipped with up-to-date 
machinery if it is to compete successfully in world 
markets, but, in view of the poor financial position 
of many of the companies before the war, the figure 
is probably considerably higher than might have 








was subsequently discussed. 





been expected. It is very encouraging, in any case, 
to find that the cotton industry feels willing and 


able to spend this sum on new plant ;° it certainly 
suggests no lack of confidence regarding the future 
of the industry. One reason for this may be that 
it is felt that, in the absence of Japanese competi- 
tion, a real opportunity may exist to re-establish 
British exports of cotton goods. The production of 
an increased proportion of rayon goods would 
necessitate a certain amount of re-equipment. 

With regard to new entrants into the cotton 
industry, the report suggests that “‘ without preju- 
dice to final decisions . . . the Government should 
give an assurance to the Cotton Board that no build- 
ing or machinery licences will be given to firms 
proposing to engage in any of the processes covered 
by the Cotton Industries Act without prior consulta- 
tion with the Cotton Board with a view to some 
equitable arrangement being arrived at.” 

Another point emphasised by the report is the 
serious shortage of labour with which the industry 
will be faced after the war, and some form of 
priority for men and women demobilised from the 
forces or from other war industries is claimed. In 
order to conserve labour, it is pointed out that “a 
straightforward change to high draft ring spindles 
in place of the present mule spindles on a count of 
28’s (about the average of present production) would 
under normal conditions reduce the demand for 
adult male labour by 70 per cent. for the same 
volume of output and increase that for women 
workers by about 100 per cent.’’ Fewer juvenile 
workers would also be required. In the weaving 
section, by using a higher proportion of automatic 
looms, fewer skilled workers, but probably more 
juveniles and assistants, would be required. 

The report as a whole is mainly concerned with 
the actions which should be taken by the Govern- 
ment to secure the post-war prosperity of the cotton 
industry. Few suggestions are made regarding any 
steps which might be taken by the industry and, in 
this respect, the report is disappointing. The com- 
mittee “‘seek from the Government an assurance 
that as soon as practicable, and in any event before 
the Cotton Control under the Ministry of Supply is 
demobilised, and before the operation of the Act 
under which the present Cotton Board exists is 
terminated, Parliament will be asked to authorise 
a post-war board for the industry.”” It is considered 
that the problems before the industry cannot be 
successfully overcome unless the proposed board 
includes representatives from firms engaged in 
spinning rayon staple fibre, in weaving rayon yarn, 
and in merchanting rayon goods. 

Another report on the future of the cotton industry 
was put forward in November by the legislative 
council of the United Textile Factory Workers’ 
Association, which comprises representatives of all 
the trades unions in the Lancashire cotton industry. 
The council were committed already to a policy of 
socialisation of the industry, and had refused to join 
in a committee convened by the Manchester Cham- 
ber of Commerce, at the request of the President of 
the Board of Trade, owing to “‘ entire disagreement ”’ 
with the declared policy of the Chamber of Com- 
merce of ensuring “‘the maintenance of private 
enterprise.” The report stated that the capital 
value of the spinning and weaving industry was 
about 380,000,0001. and recommended that the 
present owners should be bought out by the Govern- 
ment. Before the war, about half a million people 
were employed in the industry, but this number had 
been reduced as a result of concentration to 250,000. 

Another factor which may be expected to affect 
the future development of the textile-machinery 
industry is an expected increase in the output of 
knitted goods in relation to the output of cloth. 
Before the war, a large amount of knitting machinery 
was imported, particularly from Germany ; it was, 
in fact, the only branch of the textile-machinery 
industry in which imports were of any significance. 
In 1935, for example, the value of imported knitting 
and hosiery machinery was 65 per cent. of the total 
production in this country, whereas, for the whole 
group of textile machinery (including hosiery and 
knitting machinery) the figure was below 11 per 
cent. It would seem reasonable, therefore, to fore- 
cast for this branch of the industry (if it can grasp 
the opportunity) a degree of prosperity not less 
than that foreshadowed for the other branches in 








the report of the Cotton Board Committee. 
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BRITISH SHIPPING.* | stored after the war—without which the world’s | 


’ ; shipping industry cannot be healthy and prosperous 
By Sm Lerenton Seacer, C.B.E. |—then the United States must realise that exports | 
Iw September, 1939, the British shipping industry | and imports consist of both goods and services ; if she 
placed at the disposal of His Majesty's Government | Pursues a high tariff policy to keep out goods and, at 
a merchant marine of over 18,000,000 gross tons, with the same time, desires to export them, she must accept | 


a personnel whose seamanship, courage, fortitude and 
deeds since that date will be writ large on the pages | 
of history. This fleet was created as a result of the | 
genius of human endeavour, built up under a system | 
of private enterprise. While critics do not always 
see the splendour of the achievement or: give credit 
for the accomplishment, it is a fact that it was not a 
State or Government that performed this miracle, but 
the courage and capital, the efforts, initiative and enter- 
prise of individuals. Without our mercantile fleet, | 
this country would have been starved into submission ; 
our factories would have lacked the raw materials for 
making the weapons of war; Hitler's yoke would have 
extended over the whole of Europe and eventually 
over the rest of the world, 

British and Allied ships have transported hundreds 
of thousands of American and Canadian troops safely | 
across the Atlantic ; they have carried the Lease-Lend 
supplies to this country ; they have delivered the tanks, | 
the guns and the planes to Russia ; they made possible 
the victories in Egypt, Africa, Sicily and Italy; and 
will make possible in the near future the greatest | 
military operation ever attempted by mankind. 


Once | 


services, and especially the shipping services of other | 
nations, in return, instead of seeking uneconomically | 
to develop her own. 

A merchant fleet that is to America a luxury is to 
this country a vital necessity and an essential part of 
our economic structure. There can be no increase 
in the social benefits for our people without an increase 
in our national income. Our pre-war standard of life | 
was dependent upon our export of goods, our foreign 
investments and our shipping services. Our foreign | 
investments, which brought us in 210,000,000/. in 
1937, have largely been expended in our fight for free- 
dom. When peace returns, in order to maintain our | 
pre-war standard of life, that gap will have to be made 
good. “If thou dost not sell thou canst not buy ” is 
still a fundamental economic truth. His Majesty's | 
Government, appreciating that our shipping services | 
constitute a primary export, has declared that “ this | 
country must continue to serve the world with a large 
and efficient mercantile marine.” It was considered, 


| perhaps, that we had a large one before the war, and 


if, as we hope and believe, there will be a greater 
volume of international trade in the future, based on | 





_ FEB. 25, 1944. 


The National Maritime Board has submitted a sche 
to the Government which seeks to provide in the futur 
continuity of employment for our personnel. We hay. 
every reason to be proud of the fact that, not only du 
ing the war but for over 20 years, the National Maritin 
Board has settled the wages and conditions of emplo, 
ment of those who serve us so faithfully without a di 
pute that has led to a strike or stoppage of any kin 


That is an outstanding achievement—a model of indu 


trial relationship. I pay tribute to the shipowners a: 
the enlightened trade union representatives who co: 
stitute that Board, for they have always patriotical|, 


| placed the country’s good above sectional interest an: 


advantage. We hope to create a similar atmosphere « 
mutual confidence with our air personnel in the day 
that lie ahead. 

In their approach to the question of air transport 
shipowners have followed a perfectly logical cours: 
The aeroplane is but an addition to the vehicles of trans 
portation, an industry in which shipowners are expert 
with a wealth of experience to guide them; and « 
they feel, they have a good claim to participate in and 
to make a useful contribution towards the development 
of this new medium. We believe that air transport 


| should be allowed to develop through private enter 


prise, with only such Governmental regulation as is 
necessary to avoid redundancy and ensure efficiency and 
safety. We are preparing to make what we think wil! 
be a useful contribution to the widest possible develop 


again sea power—composed of Naval and merchant | the declaration as to unrestricted trade in the Atlantic | ment of British air commerce. Having formulated! 


ships—has saved the world. I would like to pay a 
tribute to Lord Leathers for the manner in which he 
has organised his Ministry to get the utmost service | 
out of our passenger and cargo-carrying capacity | 
while he has held his high office. It would be difficult | 
to suggest in what way our shipping space could be 
used more efficiently in the prosecution of the war 
than it is to-day. 

When we entered upon this struggle, we had over | 
18,000,000 tons of shipping. The United States had | 
some 8,000,000 tons—2,000,000 laid up, 4,000,000 
engaged in coasting trade and 2,000,000 foreign-going. | 
What the position will be when hostilities cease, it is | 
impossible to estimate. It may be that the United | 
States will have three or four times as much tonnage | 
afloat as ourselves. We shall ever be grateful to 
America for her colossal output of ships. As links went | 
in our lifeline, so were they manufactured and replaced. 
Without that constant maintenance service, our cause 
would have been in dire peril. America, aptly termed 
the “‘ arsenal of democracy,” added to its production 
programme of tanks, guns, vehicles and other war | 
equipment, the manufacture of ships; achieved and | 
maintained an output of five a day—an amazing | 
accomplishment and a major contribution to the war 
effort of the United Nations. 

Whether, when the swords are beat into plough- 
shares, the surplus ships under the United States flag | 
will be scrapped, broken up, given away or sold like 
other war paraphernalia, or whether they will be 
retained for trading purposes, for Americans to 
decide. If to become a great maritime nation and to} 
stay one should involve them in heavy costs, it will 
be they who will have to pay the bill. After the last | 
war, America had the second largest mercantile marine 
in the world; after this war, she will have the largest. | 
In 1914, she had just over 2,000,000 gross tons of | 
shipping and, in 1920, nearly 10,000,000 tons. America 
found this tonnage very costly to keep in commission. | 
In June, 1921, the United States Shipping Board issued 
a report that, for the previous twelve months, revenue | 
fell short of expenses by 82,000,000 dols.—about | 
20,000,0001.—while the receipts included 105,872,000 
dols. appropriation grant from Congress and 57,672,000 
dols. from sales. They found their great national | 
fleet a heavy burden on the taxpayers. | 

In this country, it was the shipowners who shouldered 
the burden, and not the taxpayers. 
were in a predicament, facing the possibility of a serious | 
loss on the war-time shipbuilding programme. Lord | 
Inchcape took the standard ships off the Government’s 
hands at his own risk; he was able to find purchasers | 
where the Ministry of Shipping could not, and disposed | 


is 


| profits have been rigidly controlled. 


Charter, then we should aim at having a larger one still. 

As we entered this war with no intentions of territorial | 
gain, at least, as a result of it, we should suffer no | 
territorial loss. Our 8,000-odd British ships in 1939 | 
were British territory flying the British flag, and were | 
essential to our economic well-being. We must see | 
to it that those ships that have been lost are replaced ; | 
that is an aim as justifiable as the pledge we have given 

and will see fulfilled—that occupied territory will | 
be restored to those nations from whom, for the time 
being, it has been seized. Our new fleet must be an 
efficient fleet, but efficiency alone will be of no avail 
if world trade is destroyed. What petrol is to the motor 
vehicle, trade is to the ship. A mechanised army unit | 
without petrol is so much scrap-iron, and a merchant | 
fleet without trade to justify its use, however efficient | 
it may be, is so much scrap-iron, too. 

When the industry embarks upon its replacement | 
programme, whether replacement be by purchase | 
from our own or other Governments, as well as by | 
building in the shipyards of this country, we must see | 
to it that the reconstituted fleet is based on a sound 
capital structure and not on war-inflated capital values 
as happened after 1918. We then purchased ships 
from the Government at 37/. 10s. per gross ton, which 
proved to be disastrous for the country and for the 
industry. This time the money will not be available 
for us to pursue such a suicidal course, as, rightly, 
In fact, the 
pendulum has, this time, swung too much the other 
way. Earnings have been unduly restricted, and 
compensation paid for the loss of our ships has been 
fixed without adequate regard to replacement cost. 

In many cases, there will be a gap to be bridged 
between the amount recovered by owners for vessels 
sunk and the capital involved in replacement by build- | 
ing. It may become necessary for the Government to 
provide, or assist shipping companies to obtain, the 
necessary capital to bridge that gap. If that necessity 
should arise, it may be as well to point out now that, 
apart from the fact that Government rates of hire have 
resulted in a meagre return on a speculative investment, 
during the war the Chancellor of the Exchequer has | 
taken in income tax half of all industrial profits up to | 
their pre-war standard and, in excess profits tax, the 
whole of the profits beyond that limit, the Government | 
not having subscribed a penny of the capital which has 


The Government | earned the profits and having taken little share in the | ference or some such body. 


risk of capital losses. 
I believe in the profit motive. It is as honourable 


| to strive for a reasonable profit asit is to seek a reason- | Shipping has always been an adventure. 


The State revenue is dependent upon the | 
with the elimination of industrial | 


able wage. 
success of industry 


policy, and our case having been presented to th: 
Government, it was subsequently left to the shipping 
companies interested in the air to proceed with the 
formation of operational plans. 

These shipping companies got together—either in 
geographical groups or on the conference basis—and 
so far two of them (the lines interested in the South 
American trade and the Coastal and Continental! 
shipping companies) have announced their intention 


| to operate air transport through separate companies 


“as and when the necessary consents and machines 
can be obtained.” This leaves three groups—th: 
North Atlantic, the Eastern and the African—to 
declare their intentions, and no doubt we shall be hear- 
ing of their decisions before long. The proposals 
formulated by the different groups and sections of the 
industry will be submitted to the Government and we 
will continue to press for the right of all shipowners 
to participate on fair terms in the development of air 
transport. We are relying on the Government's 
assurance that it is not intended to reach conclusions 
as to the organisation of the air transport industry 
without affording further opportunity to the shipping 
industry to state its case. 

When peace comes, the United Nations will have to 


| solve the problems of freedom and justice, the problems 


of food and its distribution, tariffs and their evils, 
capital and its abuses, currency and its exploitation, 
and raw material and its denial. The world-wide 
scale of the present war means that, this time, it will 
end in svages. If hostilities cease first in Europe, it 
is to be hoped that our Allies, including Norway, 
Greece and other maritime nations who are not at 
war with Japan, will continue to co-operate with 
America, China and ourselves. Through the committees 
of the different sections of the industry, we have been 
making a continuous study of post-war policy and have 
submitted certain main principles to the Minister of 
War Transport. We shall seek to maintain an efficient 


jand profitable mercantile marine with continuity of 


employment at good wages for those engaged in it 
Collaboration will be necessary, no doubt, with other 
maritime powers to secure international standards of 
conditions of remuneration, of fair trading, and of 
safety .of life at sea. If other countries are like- 
minded with us, these and other matters can be 
arranged through the International Shipping Con- 
What essential regula- 
tions may be necessary will, I hope, be a minimum 
in order that we do not become too control-minded. 
Our industry 
was built up by men of vision, ability and foresight. 
I hope we shall press forward to greater triumphs, for 


of the vessels to British owners, thereby saving the | profits, the bulk of our State revenue would disappear | it is upon this industry that the security of this country 


taxpayers many millions sterling. The Government | 
received 35,000,0001. for 1,400,000 tons of war-built 
onnage. The expansion of world trade, that it was 
anticipated would develop after the war, failed to} 
materialise and, in 1921, 5,000,000 tons of shipping | 
were laid up in the ports of the world; in 1922, | 
10,000,000 tons were idle—2} millions of it under the | 
British flag—and at that time we had 30,000 of our | 
merchant marine officers and men unemployed. 

I mention these facts because lessons must be learnt | 
from them, and they point to the necessity for wiser 
counsel prevailing if we should be faced with similar 
problems in the future. If world trade is to be re- 





* Presidential address to the Chamber of Shipping of 
he United Kingdom, delivered in London on February 24. 
944. Abridged. | 


and our social services would collapse. Provided | 
profits are not exacted at the expense of low wages or | 
exorbitant prices, the greater the profits the better for | 
the State and for the people. It is necessary for 
industry to be profitable in order to expand, to attract 
capital and to increase employment. After the war, | 
or as soon as it is practicable, there should be some | 
relief from the present heavy taxation. An adequate | 
national income is dependent upon the prosperity of 
shipping and other industries, and that prosperity 
can only be achieved if industrial profits are available 
for expansion and development. The lessening of ‘| 
burden of taxation upon industry enables money to be 
ploughed back into industry, which leads to expansion, 
development, the attraction of new capital and the | 
creation of more employment, and makes possible the 
provision of better wages. 


and the standard of life of our people very largely 


depend. 





INCLINED-TUBE DRaUGHT GAUGE.—Messrs. Grosvenor 
Engineering Company, Limited, Autometric Works, Bury 
New Road, Salford, 7, have recently sent us a leaflet 
describing a simple yet efficient inclined-tube draught 
gauge having a range of from 0 in. to 1 in. water gauge. 
The scale is plainly marked in +, in. and ¥ in., but it 
can be graduated to the client’s own requirements. The 
gauge, which has been modelled on the lines indicated 
in the Ministry of Fuel and Power's bulletin, is strongly 
constructed and all adjustments can be made without 
removing the instrument from its permanent position. 
The firm informs us that they will be producing a similar 
instrument having a range of from 0 in. to 2 in. water 
gauge. 
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POST-WAR COAL PROCESSING.* 
By G. M. Griz, M.Inst.C.E., M.I.Mech.E., 
and Jonn Roperts, M.I.Min.E. 
(Concluded from page 124.) 


One of the most objectionable impurities in coal, gas 
and coke is sulphur. In combination with other ele- 
ments as sulphurous acid it exerts a very destructive 
effect on buildings. Combined in the form of H,S it 


js extremely poisonous, and has a strongly corrosive | 


effect in the presence of moisture, but when combined 
to form sulphuric acid, and isolated as such, it forms 
an essential reagent for use in various industries. 
Liquefied sulphur dioxide is used as a refrigerant. 
Native sulphur and pyrites are both imported into this 
country for the manufacture of sulphuric acid, yet the 
pyrites and sulphur which occur in our own coal would 
be more than sufficient to meet all our needs provided 
the H,S was all recovered. In the process of purifying 
coal gas by passage through iron oxide, the sulphur is 
removed from the gas. This is done at all gas works 
and at a number of coke ovens, and the sulphur then 
becomes available, and is actually used at some plants 
for the manufacture of sulphuric acid. The expansion 
foreshadowed in the carbonising industry should make 
this country self-supporting in this respect, rendering 
the import of crude sulphur from Sicily and pyrites 
from North Africa and Spain unnecessary. There are 
about 2,500,000 tons of sulphur in the coal produced in 
Great Britain in one year. According to Forrester and 
Gilbertt, the world’s requirements of sulphur in its 


various forms and compounds exceed 7,000,000 tons | 


per annum. 

Another undesirable product produced by the imper- 
fect combustion of smoky coal and tar is soot. Some 
millions of tons of this material are expelled into the 
atmosphere every year, but this nuisance can be turned 
to account, as the carbon of soot is an ingredient which 
is essential in industry both in peace and war, soot 
having been deliberately manufactured from natural 
gas in foreign countries for a number of years, where 


the product of manufacture is known as carbon black. | 


One contribution the gas industry can make towards the 
solution of waste prevention in this direction is the 
carbonisation of the raw coal and the gasification of 
surplus tar and/or pitch, with the recovery of carbon 
black as a by-product. Pioneer work in this direction 
is being carried out on a large scale at three gasworks 
of the Severn Valley Gas Corporation group and by 
another gas company. A good deal of work has| 
already been done, and although the results have not 
yet reached the 100 per cent. efficiency stage, sufficient 
is known to enable us to say that the Tar Gas Process, 
adapted for the treatment of pitch and tar by the late | 
Leon B. Jones, former Member of this Institute, will 
certainly be one solution of the problem of producing 
carbon black from home-produced coal. This depar- | 
ture definitely promises to be of outstanding importance. 

Carbon black is used principally in the manufacture of 

rubber, printers’ ink, black and grey paint and enamel, 

stove polish, and in gramophone records. Considerable 

quantities are also used in the manufacture of carbon | 
typewriting papers and ribbons, crayons, black and grey 
paper, glazed paper, tarpaulin, black leather, book- 
binders’ board, marking and stencilling inks, artificial 
stone, black tiles and insulating materials, and in the 
process of case-hardening. In 1941, the amount of | 
carbon black sold in the United States was 288,000 tons, 

of which 2,600 tons was used in the paint industry and — 
12,500 tons in the ink industry. The total output of 

all types of carbon black during that year was 265,000 

tons. The United States exported 50,000 tons during | 
the first nine months of 1941, a large proportion of | 
which came to this country. 

The question of developing the carbonisation industry 
may be viewed from various angles. Considerations of | 
health, comfort, the creation of productive employ- | 
ment, industrial and commercial efficiency, the recovery | 
of by-products, defence services, etc., demand that the | 
industry shall be expanded to its utmost limits, but it 
may be asked how will it affect employment in other | 
industries ? Any attempt to forecast the answer to 
this question must be based partly upon facts and partly 
upon intelligent anticipation of events resulting from a 
close study of many aspects, and a proper appreciation 
of what can be accomplished both in technical and com- 
mercial directions. It is well known in technical circles 
that carbonised fuel is more efficient than raw smoky 
coal; theoretically, 15 cwt. of first-rate smokeless fuel 
should “‘ go as far as one ton of coal, especially if the 
coke is free-burning, but increasing standards of com- 
fort are being demanded by consumers, and it is not 
sufficient to produce a fuel which is effective only within 
a radius of 5 ft. or 6 ft. of the fireplace. The fuel must 


| 





* Paper read before a joint meeting of Chemical 
Societies and the Institute of Fuel at Bristol, on Thurs- 
day, January 13, 1944. Abridged. 

t Trans. Min. Geol. and Met. Inst. of India, vol. 37, 
Part 2. 2 





{demand without inflicting any hardship on the con- 
| sumers, which means that the cost of fuel must be kept 
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| have a wider efficiency range, and this can be effected 
with first-class free-burning coke. The probability is, 
therefore, that advantage will be taken of this extended 
heating range, and consumers may appreciate this by 
using the same weight of smokeless fuel as of coal. The 
| cost of the fuel should not greatly exceed that of the 
| best household coal. Carbonising processes which are 
| to survive economic conditions are those that will 
enable production to be maintained on the above basis 
|or price, which is well within the realm of practical 
achievement in the gas industry, in collaboration with 
| the coke-oven industry. It can be assumed that if we 
|are to replace 35,000,000 tons of smoky domestic coal 
an equivalent quantity of smokeless fuel must be 
| produced, solid and gaseous, and it is estimated this 
| would involve the treatment of at least an additional 
20,000,000 tons of coal. 
| A considerable advance towards the objective of a 
smokeless Britain could, however, be made by extend- 
| ing the existing large and efficient installations. This 
applies to gasworks and coke ovens, which could be 
extended by 50 per cent. In this connection it should 
| be noted that 161 gasworks, or 18 per cent. of all the 
gasworks in England and Wales, make 87 per cent. of 
all the gas. The capacities of these larger plants could 
well be increased on the average by 50 per cent. Hand 
in hand with this expansion would be the establishment 





} 


Britain. This would permit the closing down of the 
small inefficient works, and the manufacture of cheaper 
and better gas, the integration of the gas industry being 
thus part of the coal processing scheme visualised. The 
two smokeless fuels with which this paper is mainly 
| concerned are gas and coke. It will not be sufficient 
for gas companies or coke-oven companies to make only 
the one class of coke which they now each produce, but 
they should also make free-burning, open-grate coke. 
| For preference, blended coking and non-coking coals 
| should be used for the manufacture of open-grate coke. 
| Thus three types of coke would be marketed—namely, 
|(a) metallurgical coke from coke ovens, (b) ordinary 
gas coke, and (c) free-burning coke. 

The next question arising out of the adoption of such 
a scheme as that outlined is the effect on the liquid-fuel 
|side. The benzole yield from the total quantity of 
coal to be carbonised would be about 200,000,000 
gallons per annum, or about equal to one-fifth of the 
quantity of petrol imported which is about 1,000,000,000 
gallons per annum. 
| more than sufficient to meet the annual increase in con- 
sumption of this light spirit. This product is also 
required for the plastics industry. 
or ‘‘ coal petrol ’’ for our whole requirements is to be 
obtained from coal, then the question of the extension 
of the hydrogenation process, by means of which the 
coal itself may be transformed into petrol, and the 
adoption of the synthetic process of Fischer-Tropsch 
will have to be considered. The yield of tar from the 
additional 20,000,000 tons of coal to be carbonised would 
be about 280,000,000 gallons per annum additional to 
what is now being produced. From this it might be 
reasonably expected to obtain one-third as much fuel- 
oil equivalent (pitch-creosote) as we now import direct 
of fuel-oil (crude petroleum is excluded). Therefore, 
from the carbonisation side only, the oil yields can be 
regarded as useful contributions to our fuel require- 
ments, but complete independence of imported oil is 
not foreshadowed. Without in any way minimising 
the importance of the liquid products, it must be again 
stressed that the development of the scheme depends 
mainly on the solid and gaseous fuel. The total tar 
produced could yield about 80,000 tons or 90,000 tons 
of phenols for the plastics industry. 

The task of replacing the whole of our domestic coal 
with smokeless gaseous and solid fuel is a formidable 
one, but technically there is no difficulty and therefore 
there should be no commercial difficulty. The Govern- 
ment can be of assistance, by carrying through the 
necessary legislation at the proper time to encourage 
the use of smokeless fuels, this time being when the 
producers have demonstrated that they can meet the 


within reasonable limits. 








Tue GAUGE AND TOOLMAKERS’ ASSOCIATION.—The 1944 
edition of the members’ handbook of the Gauge and 
Toolmakers’ Association has recently been published. 
This shows that upwards of 100 firms engaged in the 
gauge and toolmaking industry have now joined the 
Association. In addition to a list of member firms and 
their accredited representatives, the handbook contains 
sections on the aims and objects of the Association, a 
brief survey of its services, the chairman’s report at the 
annual general meeting held on September 1, 1943, a list 
of officers and of members of the Council and com- 
mittees, and other matters of interest to members. 
Copies of the handbook may be obtained on application 
to the secretary of the Association, Standbrook House, 





FUEL AND POWER IN 
SWITZERLAND. 


In a recent issue of the Schweizerische Bauzeitung it is 
reported that, at the 1943 meeting of the Swiss Power 
Users’ Association (Schweiz. Energie-Konsumenten 
Verband), the President and others reviewed the power 
|requirements of Swiss rovemcnpen industry and 
| other users, with special reference to the coal position. 
In his paper on Industrial Coal Consumption in Switzer- 
land, Dr. W. Hotz, of Basle, though unable to give 
full details, was able to present an historical background 
and emphasise some of the ever-present difficulties of 
the Swiss coal position. In the period 1910-1918, for 
example, there was a considerable decline in coal con- 
sumption, followed by an appreciable rise, due largely 
to imports of American coal at rather high prices. 
| About the middle of 1920, some degree of stabilisation 
of coal prices was achieved at a lower level. ‘The author 
pointed out that while the coke-producing countries 
could arrive at some agreement on coke prices, this 
was not the case with coal; and Switzerland was able, 
therefore, under the conditions then prevailing, to 
buy coal on favourable terms, so that the price to the 
Swiss consumer was actually lower than in the pro- 








of a grid system extending over a considerable part of | 





In all probability, it would not be | 


If sufficient benzole | 





Old Bond-street, London, W.1. 


ducing countries. He added that a large part of the 
price of coal in Switzerland was due to freight and other 
charges. For example, the price of Saar coal sent on 
from Basle was augmented above pit-head price levelas 
follows :— 


Price ex pit 13-65 frs. per ton. 





Rail freight to Basle 7-0 a 
Tariff and other charges 1-7 a 
Freight from Basle inwards 
(average) 9-90 
Total 32-25 2 


In recent years transport of coal up the Rhine had 
become of rapidly growing importance (except of course 
for that from the Saar coalfields) and in 1935 over a 
million tons, or-nearly one-third of the total imports 
in that year, reached Basle by this route. During the 
war years this route for coal into Switzerland had 
become still more important. Table I gives the main 
groups of coal consumers at different dates :— 











TABLE I. 
— 1916 1938 
2 | | 
| Tons. Per cent.| Tons. | per cent. 

Manufacturing in- 
dustry .. ..| 1,050,000 | 33 | 1,040,000 | 33 

Domestic and com- | | 
mercial 800,000 | 25 | 1,290,000 | 40 
Transport .. 750,000 | 23 130,000 | 5 
Gas works .. ‘{} 00000 | 19 | 690/000 | 22 

—E —| | — i 

| 3,200,000 | 3,200,000 





Although the total appears to have remained remark- 
ably constant the demand on account of transport has 
been substantially reduced owing to electrification, 
while that for household and commercial purposes has 
increased considerably. Imports of heavy oil and 
petrol, on the other hand, have advanced greatly, as 
shown in Table IL. 








TABLE II. 
| 1920. | 1930. 1938. 
| | 
} Tons. Tons. Tons. 
Heavy oil (Diesel, ete.) .. 8,900 79,100 | 170,000 
Petrol = - 35,000 _| 159,000 200,000 








In 1932 an attempt was made to stimulate Swiss 
export trade by means of bi-lateral agreements with 
coal exporting countries, especially Germany, and. by 
exchange manipulations and clearing-house methods ; 
but this did not ease the coal position for any length of 
time, and depreciation of the Swiss franc raised prices 
considerably. It became more and more necessary 
to economise to the utmost in the use of coal; for 
example, by increased use of certain home produced 
fuels (peat and wood) and the development of hydro- 
electric power. Since 1939, coal consumption in 
Switzerland had fallen to about 70 per cent. of that of 
1938, largely through the efforts of the Swiss Power 
Users’ Association, which were described at the annual 
meeting of that body in 1942, but the quantities of 
home produced fuels, such as peat, wood, and lignite, 
are very small, and the chief hope for coal economy 
lies in water-power. Ambitious’ projects have been 
carried out and others are in progress. Of those which 
have been completed, or nearly so, in 1943-4, may be 
mentioned the Innertkirchen, Verbois, Laufenberg, 
and Mérel schemes; compietion of the Lucendra, 
Albula and other schemes is expected in 1944-5, while 
the great Rupperswil project should be completed in 
1945-6, and further extensions of the Lucendra scheme 
in 1946-7. 
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LABOUR NOTES. 


THe comings and goings of the negotiators in the 
coal-mining wages dispute in the latter part of last 
week did not, perhaps, carry the issue far towards a 
settlement, but they certainly served to clear the issue. 
On Wednesday, Major Lloyd George, Minister of Fuel 
and Power, acting for the Government, met repre- 
sentatives of the coalowners and the mineworkers 
separately and opened discussions with them on the 
question of overhauling the industry’s wage structure. 
He proposed that the two sides should set up a joint 
committee as a matter of urgency to decide the procedure 
to be followed. The coalowners expressed willingness 


to co-operate, and the mineworkers promised to con-| makes no allowance for the different place trade unions 


sider the matter. 


ended February 13, the provisional figure was 65,000/ EXPERIMENTAL FLUID DYNAMICS 
Bs APPLIED TO ENGINEERING 
PRACTICE.* 


By G. A. Hanxrns, D.Sc. (Eng.), A.R.C.S. 


By definition, dynamics is that branch of science 
which deals with the action of forces in producing o; 
affecting motion, so that fluid dynamics is a funda. 


Commenting upon the refusal of the American 
Federation of Labour to appoint delegates to the World 
Trade Union Conference in London this year, the editor 
of Man and Metal says that the American organisations, 
claim that the Russian unions which are to be present 
are “simply agents of their Government” may have | 





on. Oe | 


In the course of a similar statement which he made 
at each of the two meetings, Major Lloyd George is 
understood to have pointed out that the Porter award 


had created a situation in which the existing relation- | 8&™#te« 
546 o ri 2 > y = 
of 14,546 compared with the total at the end of Decem s, but of even greater value perhaps, has been the 


| 


| mental science which finds applications in nearly )) 
that only trade unions functioning within a capitalist | branches of engineering. The remarkable growth of 
society can be reckoned as bona fide organisations, then | the subject in recent years can be largely attributed 
such a theory can, obviously, find little acceptance | to the developments of theoretical and experimental] 
among British trade unionists for the reason that it | aerodynamics, and the practical results, applied to 
| aircraft design and performance, have been brought 
must occupy in a socialist society compared with | very forcibly to our notice during the oo four years 
their position in a capitalist State.” |As a contributing but less spectacular factor, the 
| knowledge gained from ship-tank research is 
|important. In these developments much progress has 
been made in the application of solutions of the basi 
mathematical theory of fluid motion to practical pur. 


inconvenient effects. “If,” he argues, it “ means | 


ilso 


At the end of January, the membership of the Amal- 
i Engineering Union was 894,347—a decrease | 


ships between the wages of certain c > ine- 
—- had nyo. 3 oS ae ae | ber. The number of members in receipt of sick benefit 
that the increase of wages under the award should be | decreased in January from 8,673 to 7,895, and the 
met from the Coal Charges Account; but discussions | num ber of superannuated members increased from | 
had opened in the districts over matters arising from 13,026 to 13,105. The number in receipt of donation | 
the award, the effect of which would be to circumvent | benefit increased from 176 to 188, and the total number | 
the award, and to double, possibly treble, the total of unemployed mem bers decreased from 1,122 to 1,004. 
increase on wage bills. ° | The executive council draw the attention of candidates 

een | for full-time office to the fact that, if elected, their | 
| reservation from military service cannot be guaranteed | 


extensive use of laboratory experiments carried out 
on a logical scientific basis. 

The success which has attended the application of 
wind-tunnel and ship-tank experiment to aircraft 
design and practical shipbuilding respectively, has 
resulted in a realisation of the usefulness of experi 


| mental fluid dynamics in other branches of engineering, 


and it is some of these more general applications that 
My main object is to present 


To have accepted the agreements reached in these 
district negotiations would have laid the Government 
open, Major Lloyd George said, to the charge of 
irremediably harming the tribunal and, indeed, the | 
principle of the sanctity of awards.- Moreover, the 
Government felt that, in any case, it could not ask the 
consumer to shoulder a further heavy financial burden. 
The Government felt strongly, he added, that any 
increase in the total wage bill must be met from within 
the industry as a result of its own efforts. | 


The executive committee of the Mineworkers’ | 
Federation of Great Britain met on the following day | 
to consider Major Lloyd George’s proposal, but, to} 
begin with, expressed “ profound disappointment ” | 
at the Government’s refusal to pay the cost of removing | 
anomalies arising from the Porter award. This appa- 
rently means that the miners’ leaders, at any rate, 


are coming round to the view that the anomalies may | 


disappear or be appreciably reduced in the proposed 
overhaul of the wage structure. The negotiating 
committee of the Federation met representatives of 
the coalowners yesterday (Thursday). 


The Council of the National Association of Colliery 
Managers have issued the following statement :— 
“Indiscipline and absenteeism are still the major 
reasons for declining output and, until effective means 
of maintaining discipline are restored to colliery 
managers no improvement in the output position can 
be expected. The effect of the Porter award has been 
to make matters worse. This award, which has 
already led to many unofficial stoppages and loss of 
vital production, will lead to a still greater loss of out- 
put unless the anomalies created by the award are 
removed without delay.” 


The Mining Association denied last week “‘ in the 
str ngest terms” a statement that, under the plans that 
were being discussed by the two sides of the industry 
for dealing with anomalies under the Porter award, 
the coalowners would, in some districts, have had as 
large a share of the additional money coming in as the 
miners themselves. 


“The additional money required to meet increases 
in wages under the Porter award,” the association said, 
“is recoverable by the individual collieries from the 
Coal Charges Account, and that which would have been 
required under the proposals considered by the two 
sides in the districts for the removal of anomalies and/or 
the consequential increase in piece-rates would have 
been recoverable in the same way ; but sueh recoveries 
would have been strictly limited to the money required 
to pay the increased wages. These recoveries are 
subject to audit by the independent auditors—acting 
for the Ministry of Fuel and Power. Further, any 
advantage from increased output and consequent 
reduction in production costs does not accrue to the 
owners, since the standard credit balance in every 
district is a fixed figure.” 


In a written reply in the House of Commons to Mr. 
Hewlett, the Unionist Member for the Exchange 
Division of Manchester, Major Lloyd George said that 
it was estimated that 276,000 tons of coal were Jost 
owing to disputes during the two weeks following the 
publication of the Porter award, and for the week 


| I propose to consider. 


| if they were under 35 years of age when they registered. 


the subject as a branch of engineering science with 


| the Minister, to appreciate the need or the advantage | 4 ; ) 
|of transferring young men who had completed—or | sight appear to have little in common. 


| which all engineers should be familiar, because it is 
Mr. Tanner reports in the February issue of the | proving of great and increasing value in many fields 


| Amalgamated Engineering Union's Journal that the | of engineering other than aeronautics and naval archi 
| executive council, accompanied by Sir Robert Young, | tecture, and because experience suggests that engineers, 
|M.P., met Mr. Ernest Bevin at the House of Commons | in general, do not yet seem to appreciate the full value 
}on January 27, and discussed with him the call-up of | of the tool now available for their use. The principles 


apprentice members of the union and their direction to 


are important, since they enable the practising engineer 
the coal-mining industry. They were unable, they told 


to appreciate the subject as a related whole, and not 
las a collection of diverse phenomena which at first 
Moreover, a 
nearly completed—their training as skilled engineers knowledge of principles permits the engineer to dis- 
to another industry where they had to receive entirely | tinguish for himself between fundamentally sound 
new training. That did not seem to them to be, they | experimental data which can be expected to give 
said, the most economical use of labour, but a waste of | reliable information concerning a proposed new design, 


time, skill and labour. It also raised serious questions 
in connection with the continued dilution in the engin- 
eering industry. 


The Minister described the man-power difficulties | 


generally, and particularly in relation to coal-mining, 
and pointed to the fact that no change had been made 
in the arrangements in force for calling up young men 
for service except their inclusion in the ballot for coal- 
mining. A number of other questions were submitted 
to Mr. Bevin, and it was understood that they would be 
considered and replies given in due course. 


According to the Ministry of Labour and National 
Service, 76,674 persons were wholly unemployed -in 
Great Britain on January 17—an increase of 4,421 com- 
pared with the total at October 18, 1943. The January, 
1943, total was 93,708. In last month’s total of 
76,674, men and boys numbered 49,933 and women and 
girls 26,741, and from the agregate 19,456 men are 
excluded who have been classified as unsuitable for 
ordinary industrial employment. An increase in the 
number of boys and girls recorded as unemployed was 
largely due to the registration of school leavers at the 
end of the Christmas term. 


Compared with the position at October 18, 1943, 
there were at January 17, 1944, 1,025 fewer unemployed 
in the London and south-eastern region, and 721 fewer 
in the Northern area. In the Eastern region there 
was an increase of 976, in the Southern region one of 
22, in the South-western region one of 167, in the 
Midlands one of 244, in the North Midlands one of 
2,428, in the North-eastern region one of 495, in the 
Northern region one of 1,483, in Scotland, one of 565-5, 
and in Wales one of 467. 


In the debate, in the House of Commons last week, 
on the Reinstatement in Civil Employment Bill, Mr. 
Ellis Smith, the Labour Member for Stoke, asked the 
Minister of Labour and National Service to put men 
back in their jobs for a year instead of for only six 
months. Most of the men affected, he said, would be 
young men who would want training. We had already 
provided for the physical rehabilitation of the injured. 
Surely, the next logical step was to give young men 
who had served five or six years the opportunity of 
52 weeks’ occupational rehabilitation. Mr. Bevin 
adopted the suggestion. Where, he said, a person had 
been working for the same employer for 52 weeks, 
before being called up, there would be 52 weeks’ obliga- 
tion. But if the person had worked for the same em- 








ployer for less than a year the 26-week period would apply. 


| and the more speculative experiment in which, for some 
| reason or other, it has been necessary to depart from 
the established principles. 

In dealing with experimental problems in fluid 
dynamics the basic principles of dynamical similarity 
and dimensional analysis are of paramount importance, 
since it is by the application of these principles that 
experiments can be made on scale models and the 
results transposed to full-scale prototypes ; moreover, 
by the use of these same principles experiments can b« 
carried out with one fluid and the results applied to a 
variety of other fluids. The main forces in the fluid 
with which we are concerned are (1) inertia forces due 
to the mass of the fluid ; (2) forces due to the viscosity ; 
(3) gravitational forces; (4) compressibility or elastic 
forces. If inertia forces only are concerned the require- 
ment for dynamical similarity is simply that the forces 
be proportional to the mass multiplied by the accelera- 
| tion, but in a very large number of cases which arise 
in practice both the inertia forces and forces due to the 
| viscosity of the fluid are highly important. Dynamical 
similarity for two systems then requires that the ratio 
of these two forces should be constant; this require- 
ment can be written in the form 

———— > o : (Reynolds number) 

viscosity force” 4 

p 

where v is the velocity, | a typical linear dimension of 
the system, yu the viscosity, and p the mass density. 
Thus, in comparing the behaviour of two geometrically 
similar bodies or systems under the combined action 
of inertia and viscosity forces, the requirement for cor- 
rect experiment is that the Reynolds number should 
be the same in both. 

Gravitational forces necessarily arise in fluid motion 
when the free surface of a liquid is displaced above or 
below a mean level in flow between solid boundaries 
or by the movement of a body such as a ship on the 
surface of the liquid. The essential requirement for 
dynamical similarity in two systems in this case is a 
constant ratio between the inertia forces and the 
gravitational forces. This requirement can be written 
in the form 

inertia force 


gravitational force 








constant, 





9 
lw 


p 


= constant 


where w is the weight density (: = g, the acceleration 
p 





* Andrew Laing Lecture delivered to the North-East 
Coast Institution of Engineers and Shipbuilders, New- 





castle-upon-Tyne, October 29, 1943. Abridged. 
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EXPERIMENTAL FLUID DYNAMICS. 
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due to gravity ). The parameter 77 is the Froude 


number. The constant Froude ine is, of course, 
the basic principle on which ship-model tests are carried 
out and it is used in models of the flow of water 
over weirs and spillwa When consideration is given 
to fluid motion in which the velocities a or 
exceed the velocity of sound in the fluid, the effect of 
the elastic forces in the fluid becomes highly important. 
Dynamical similarity in two corresponding systems 
then i a@ constant ratio between the inertia 
forces and the elasticity forces. This requirement can 
be written in the form 


inertia force = oe 
elasticity force” E = Nes aay, 
p 
where E is the modulus of elasticity and, /® =a 
p 


the velocity of sound in the fluid. The parameter ” is 
a 


usually known as the Mach number, and in making 
experiments on model projectiles it is necessary that 
the Mach number should be the same for the model 
experiment and the full scale. 

The basic principle of dimensional analysis is that 
all the terms of a correct physical equation must be 
dimensionally homogeneous, from which it follows that 
if we have a relationship in fluid dynamics connecting 
certain dimensions, the two sides of the equation when 
expressed in terms of the three fundamental dimensions 
of length, time and mass, must give identical powers 
of these three dimensions. A common illustration is 
that of the flow of a fluid through a long uniform 
horizontal pipe at a distance sufficiently far from the 
entrance for uniform flow conditions to have been 
reached. We may perhaps expect the pressure gradient, 
that is, the pressure loss in the fluid per unit length of 
pipe, to be dependent only on the pipe diameter d, 
the mean flow velocity v, the mass density p and the 
viscosity y» of the fluid. This expectation can be 
written in the form of an equation 


& 
57 (the pressure gradient) = $(d¥ vp") (1) 
where ¢ denotes an unknown function of the quantities 


inside the bracket. Dimensionally the two sides of 
equation (1) must agree, and on this basis it can easily 


be shown that 
.) 
oe ““r) ; 
#( P= . . - (2) 


3! pa 9 


p 
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and “ir is the Reynolds number for pipe flow. The 
int I wish to em is that the dimensional 
ivation is in i no proof that the resulting 
relationship is correct unless the original assumptions 
are sound. Such proof and the form of the unknown 
function ¢, ves must be obtained by other means. 


The proof of the validity of equation (2) for flow in 
smooth pipes was first obtained in the well-known 
experiments of Stahton and Pannell, carried out at the 
National Physical Laboratory in 1914. They used 
water, air and oil, and by plotting values corresponding 


to the left-hand side of equation (2) against ocr 
B 





showed that all the results fell on a continuous curve | year's 


irrespective of the individual variations in v, d, p and jp, 
and thus verified the origi assumptions. In the 
case of rough pi the results do not fall on a con- 
tinuous curve w the Reynolds number is above a 
particular critical value, thus showing that for such 
conditions the original assumptions are not correct. 


The value of ¢, (*<*/) of equation (2) is usually 


known as the friction coefficient and denoted by A, 
and is dependent only on the Reynolds number for the 
flow of any incompressible fluid in a smooth horizontal 
pipe. When the pipe is not smooth, A is a function 
not only of the Reynolds number, but also of one or 
more dimensionless parameters representing the surface 
roughness. 

An important application of the principles of dyna- 
mical similarity and dimensional analysis covering a 
wide range of pore fluid dynamics is the deter- 
mination by model experiments of the forces acting on 
a body moving in a straight line through a fluid at 
constant Considering the resistance D directly 
opposing the motion, the general case, in which fluid forces 
due to inertia, viscosity, gravity, and elasticity are all 
assumed to act, can be expressed by the dimensionally 
correct relationship, 





= ¢ (shape, R, F, M) : a 
where R is the Reynolds number, F is the Froude 


is @ non- 





number, M the Mach number, and . 3 


dimensional resistance coefficient. In actual model 
experiments it is only practicable to work on the basis 
of one dimensionless parameter, but the relationship 
shows the underlying connection between model 
experiments in (a) normal wind-tunnel tests, in which 
F and M are omitted, (5) ballistic model tests, in which 
R and F are omitted, and (c) ship tank model tests, 
in which F is the basic criterion and a correction is 
then made for R. The object of the model experiments 
in each case, of course, is to determine experimentally 
the variation of the resistance coefficient with the 





particular controlling parameter, R or F or M, and 


typical results.are shown in Figs. 1, 2 and 3. Fig. 1 
shows the non-dimensional resistance coefficient of 


d 
equation (3) plotted against Reynolds number — 


4 

where d is the maximum diameter for a circular disc, a 
bphave neal on aieablpepedelcorsioany inert Oo 52 
uid ; the results apply generally to the particular shaped 
body moving in any fluid in which compressibility effects 
can be . It will be noted that the resistance of 
the slender airship shape is less than 1/20 of that of the 
flat disc of the same cross-sectional area ; in the case 
of the sphere the resistance coefficient varies considerably 
with Reynolds number, Fig. 2 illustrates the difference 
in wave-making resistance between a slow cargo ship 
and a high-s vessel, the residu Tesistance 
(i.e., the total p aoMon minus the friction) being plotted 
as a resistance coefficient* against Froude number, 


aE where L is the length. It may be remarked that 
g 


the curves of Fig. 2 are not exactly representative of 
wave-making resistance since the residuary resistance 
includes y resistance which should really be con- 
sidered on a Reynolds number basis. Fig. 3 shows 
the effect of compressibility, the resistance coefficient 
in this case being plotted against Mach number “; 
the chief point of interest is the marked increase in the 
resistance coefficient in the neighbourhood of a Mach 
number of 1, that is, in the region of the velocity of 
sound in the fluid. 

Figs. 1, 2 and 3 are thus illustrative of the three 
main divisions of experimental fluid dynamics. There 
is a further important distinction, however, which 
must be borne in mind in relation to all fluid flow 
phenomena in which viscosity forces arise, namely, 
the difference between viscous (or laminar) flow and 
turbulent flow. In viscous flow the forces exerted 
on or by the fluid are directly derived from the tan- 
gential or shearing stresses between parallel layers 
in the moving fluid ; at low speeds or with thin films, 
fluid motion can be considered on this basis. In 
turbulent flow there are velocity fluctuations in the 
fluid both along and across the mean flow direction, 
which result in a loss of energy much greater than 
would arise from viscous flow under similar conditions. 
An important example of viscous flow in engineering 

ice is the lubricated bearing, and this illustration 
will be considered first. 

As a result of the meyer ye yo woos by Tower 
nearly sixty years ago, and su t interpre- 
tation of his results in the light of hydrodynamic 
theory by Reynolds, engineers have known for many 
the way in which the oil film in a lubricated bear- 
ing is able to support the imposed loads. The essential 
point in the Reynolds explanation is that the journal 
takes up an eccentric position in relation to the bear- 
ing, + the pressures built up by the convergence of 
the film, controlled entirely by viscous stresses in the 
flowing oil, are in equilibrium with the external load. 
Subsequent experiment and improved mathematical 
treatment by numerous investigators have shown quite 
clearly that the fundamental e tion put forward 
by olds is correct. Accordingly, we can regard 
the fully lubricated bearing as an important case in 
engineering practice in which the behaviour is con- 
trolled by viscous stresses in a thin fluid layer and in 
which much valuable information has already been 
derived from solutions of the basic mathematical 
equations of fluid dynamics. Despite this, however, 
it is instructive to apply the principles of dimensional 
analysis and ay uy to lubrication problems, Thus, 
if we consider coefficient of friction f of a bearing, 
i.e., the frictional force at the circumference of the 
journal divided. by the load, it is at once apparent 
that the variables which are likely to be important 
are the actual size, which may be represented by the 
diameter D (all other dimensions being expressed as 
ratios of D), the speed of rotation N, the load per unit 
projected area P, and the viscosity of the oil Z. Hence 
we may write. 
f= ¢(D,N, P, Z). 


Remembering that f is non-dimensional, the correct 
dimensional equation becomes 


a(S). - 


in which hs) is a non-dimensional parameter. This 
parameter is widely used in expressing the results of 
experimental work on bearings and a simple illustra- 
tion is provided by either of the curves of Fig. 4, Thus 
it w be found in measurements (or calculations) 


of the coefficient of friction of a particular bearing that 





* The midship sectional area has been used in Fig. 2 
to preserve uniformity with Figs. 1 and 3; actually 
beam is much more important than draught in wave- 





making resistance. 
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all the results over the right-hand portion of the curve 
would depend only on the value of > irrespective of 


the individual variations of Z, N and P for this range ; 
for a particular value of f the load would be propor- 
tional to the product of viscosity and speed. Over this 
portion of the curve the viscous stresses in the oil are 
the determining factor, and the mathematical theory 
can be applied; moreover, the coefficient of friction 
for geometrically similar bearings, similarly lubricated 


and loaded, depends only on the value of td For the 


left-hand portion and minimum value, however, an 
unique continuous curve would not be obtained, since 
factors other than the viscosity of the oil have a marked 
effect ; it is now well known that the chemical and 
molecular properties of the oil, and the nature and 
mechanical finish of the bearing surfaces are important 


in this region. Normally, the engineer wishes to design 


a bearing so that it will operate at values of - to the 


right of the minimum since here the complete fluid 
film conditions will hold and no wear of the bearing 
will occur. 

Equation (4) assumes similarity in regard to bearing 
proportions, line of action of load, and oil supply, but 
if these be altered the relationship must be recon- 


sidered. Thus if the length to diameter ratio be 


altered, the equation should be written 
a N L 
f= ds , 3) (5) 
and the two pe parameters studied in- 
dependently. Actually, both theory and experiment 


D - produce a family of curves of 


the type shown in Fig. 4. Various other character- 
istics of a bearing can be studied in a similar manner, 

an important one from the point of view of practice 
being that of the thickness of the oil film at the point 
of nearest approach of the journal to the bearing. This 
can be expressed as the ratio of the minimum film 
thickness ¢ to the clearance C, and the dimensional 


equation written - 
Z N L 
-h( 5 5) >: 


A sea eam onion family of curves is then obtained 


show that variations in — 


N 
when CG is plotted against > shown in Fig. 5 
page 159. It will be noted that the minimum film thick- 


ness decreases continuously as a decreases and this is | 


important in relation to design, since above some 
limiting film thickness the desirable oil film will remain 
intact and fluid film lubrication be retained; while 
below this thickness the film may not be continuous 
and undesirable wear, excessive friction and possibly | 
seizure may occur. It is useful, however, to get near 
to this point for normal running conditions, since this 
means a lower coefficient of friction and therefore less 
heating and waste of power; the efficient design 
works just to the right of the minimum point of Fig. 4 
with a sufficient margin of safety. 

The brief discussion given above can only be regarded 
as a simple illustration. No account has been taken 
of the effect of temperature on the viscosity of the oil 
or distortion of the bearing under load, and a simple 
steady loading system has been assumed. Variation 
of the initial clearance between journal and bearing 
has not been mentioned ; it could be introduced as an 
additional non-dimensional parameter 5 and studied 
as such, but this is not necessary since it has been shown 
that it can be introduced directly into equations (5) 
and (6) and there is no need for it to be treated in- 
dependently. The point it is desired to emphasise is 
that in the consideration of fluid film lubrication both 
the experimental method based on dimensional analysis 
and mathematical treatment of viscous flow can be 
used, and the former serves to illustrate and check the 
latter. In addition, by introducing additional non- 
dimensional parameters representing, for example, the 
effect of temperature ges on oil viscosity, or more 
complicated types of loading, the experimental method 
can be applied to cases in which mathematical solutions 
cannot be obtained. 

(T'o be continued.) 





Commopbrry INSURANCE ScHEME.—With the approval 
of the Treasury, the Board of Trade have decided that, 
in respect of the period beginning March 3 and ending 
June 2, 1944, the rate of premium payable on any policy 
under the Commodity Insurance Scheme, War Risks 
Insurance Act, 1939 (Part II), shall continue to be at the 
rate of 5s. per cent. for three months, or 1s. 8d. per cent. 





per month. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification yo 
is stated in each case; where none is mentioned 
'pecification is not illustrated. 


Where inventions communicated from abroad, the 
) =, etc., of the C Cemmuntontere are given in italics. 


Copies of S may be obtained at the Patent 
Sales Branch, 25, Southampton Buildings. 
Chancery-lane, London, W.C.2, price 18. each. 


The date of the advertisement of the acceptance of P 
Complete Speci is given after the abstract 
each case, unless the Patent has been sealed, when the 
word “* Sealed ”’ is appended. 

Any person may, at any time within two months from the 
date of the advertiogment of the acceptance of a Complete 

give notice at the Patent Office of 
opposition to the rant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


554,839. Gas-Blast Circuit Breaker. Metropolitan- 
Vickers Electrical Company, Limited, of London, and 
J. A. Henley, of Sale. (3 Figs.) January 17, 1942.— 
The breaker is of the kind which has an auxiliary elec- 
trode whereby, as part of the opening operation, a re- 
sistance is connected across the main contacts. The 
arcing chamber t is internally domed at the top, and an 
insulating nozzle 3 is mounted in this dome. At the 
lower end of the chamber is an inlet port with a control 
valve governing the supply of air under pressure. The 
main fixed contact 4 of the circuit breaker is carried by 
a spider 5 bolted on the upper face of the chamber, and 
the main moving contact 6 moves up and down through 
the nozzle 3 to engage or disengage the fixed contact 4. 
A tubular metal discharge passage 7 is bolted to the 
chamber 1 above the spider 5 and carries a lateral off- 
take 9 in which is clamped an insulating sleeve 10 of 
fibre or other material which evolves arc-quenching 
gases. The sleeve houses an auxiliary electrode 12 which 
is connected through a resistance 14 with the moving 





contact 6. To open the circuit, the control valve is 
opened to admit air pressure to the chamber and also 
to retract the contact 6. A blast of air under pressure 
flows through the nozzle 3 past the contact 4 to interrupt 
the are. The auxiliary electrode 12 and resistance 14 
operate to prevent high rates of rise of recovery voltage 
or high peak voltages subsequent to extinction of the 
rc, since during the circuit interrupting operation, the 
gas in the discharge passage 7 is ionised so that a second- 
ary arc is struck between the auxiliary electrode 12 and 
a part of the wall of the discharge passage. Thus the 
resistance and the secondary are constitute a path which 
shunts the main contacts. Immediately upon interrup- 
tion of the are between the contacts 4 and 6, the ionised 
gases im the passage 7 are swept away by air flowing 
through the nozzle 3, and the flow of air upwards through 
the passage 7 produces a crosse-blast effect across the 
open end of the sleeve 10. This serves to extinguish the 
secondary arc, while a further extinguishing effect is 
obtained due to the constricting effect of the sleeve the 
bore of which is of comparatively small cross section. 
The various parts of the breaker are proportioned so that, 
assuming the absence of ionised gas and of the extinguish- 
ing air blast through the passage 7, the breakdown 
voltage between the auxiliary electrode and the wall of 
the passage 7 would be about 10 per cent. higher than the 
voltage which would arise between them during the 
circuit interrupting operation. In practice, however, 
during the interruption of current through the main 
contacts this breakdown voltage is greatly reduced. 
( Accepted July 21, 1943.) 


MISCELLANEOUS. 


554,746. Self-Closing Valve. Hopkinsons, Limited, 
of Huddersfield, W. B. Dale and J. Barker, of Hudders- 
field. (1 Fig.) April 15, 1942.—The object of the present 
design is to obviate the use of diaphragms. The main 
valve a is connected to the piston ¢, the lower side of 
which is open te the valve inlet pressure. When the 


valve a is closed, the space d above the piston is also placed | 





under inlet valve pressure, due to leakage past the 
piston. The area of the piston is greater than that of 
the valve. Opening into the space d is an auxilia: 

valve ¢ which when open connects this space to atmo- 
sphere. The auxiliary valve is opened by a spring / 
when it can overcome the closing pressure on the valv: 
in the space d. The auxiliary valve can also be opene: 
by hand, by pressirig the cap g on the end of the valv: 





stem, and closed by lifting the cap. The valve cap there- 
fore be used as a manvally-operated quick opening and 
closing valve for controlling a pneumatic machine. The 
extent of opening of the valve a can be regulated by an 
abutment i adjustable by the handwheel / on the abut- 
ment stem. In service, so long as the valve inlet pressure 
remains above a predetermined minimum, the main 
valve a will remain open, but if the inlet pressure falls 
below the minimum, the auxiliary valve e will be opened 
by its spring f and the space d vented to atmosphere. 
The main valve a is now closed by the pressure beneath 
the piston c and it cannot be opened again until the 
auxiliary valve ¢ has been closed to allow pressure to 
build up in the space d. The valve can be used as an 
air-control valve on a coal-cutting motor. To stop the 
motor the cap g is pressed down. To start the motor 
again, the cap g is lifted. (Accepted July 16, 1943.) 


553,617. Bearing for Calender Rollers. David Bridge 
and Company, Limited, of Rochdale and J. Brown, of 
Rochdale. (4 Figs.) February 12, 1942.—The calender 
is of the kind used for breaking down rubber mixtures, 
and hitherto it has been found that, in passing unusually 
hard or uneven masses between the rollers, the bearings 
for the back roller become very hot and the bearings 
and roller shafts wear rapidly. The invention aims at 
overcoming this defect by providing for slight play 
between the bearings and the frame of the machine. 
The front roller is mounted in movable bearing blocks a’. 
The back roller has its shafts mounted in bearing blocks 6? 
which rest on machined bases in the end castings of the 
frame A, easy fitting machined caps A’ providing the 











upper half of what are in effect slides for the bearing 
blocks b*. At the rear machined faces of each bearing 
block 5* is a convex pad d of anti-friction metal which 
beds on a liner d' in the cheek of the upright frame, 
thus permitting slight relative movement. The bearing 
blocks are tied to the cheek by bolts which pass through 
the pad and liner. A felt or rubber packing e forms a 
closure between the bearing block 6 and the cheek of 
the casting A. The end of a heavy horizontal tie-bolt / 
is screwed into the bearing block 5? and passes through 
a conical bore in the casting A. At its outer end is a 
strong spring washer and the tie-bolt is drawn up re- 
siliently by lock nuts. Lubrication of the rubbing pad d 
is by way of a longitudinal duct through the tie-bolts, 
a lubricator f* being fitted at the outer end of the bolt. 
(Accepted May 28 1943.) 
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FEATURES OF GERMAN AIR- 
CRAFT AFFECTING PRODUC- 
TION AND MAINTENANCE. 


THE importance of the speed at which munitions 
can be produced during the progress of a war needs 
no emphasis. In the case of a munition that is 
relatively so fragile and so liable to become a total 
loss a8 an aeroplane, numerical output can become 
a critical factor alike in strategical and tactical 
operations. Secondary only, therefore, to the best 
practicable performance during a short life as a front- 
line machine, rate of output presents industrial pro- 
blems which lose but little urgency even though 
factory space is increased. From the military 


tion to facilitate production, maintenance or repair. 
Quite a number of interesting features of this sort 
are revealed by the descriptions of German aircraft 
that the Ministry of Aircraft Production has released 
for publication during recent months, and from 
which the following notes have been compiled. It 
should be remarked at the outset, perhaps, that, 
since the Ministry’s releases do not disclose matter 
for which secrecy is still of military importance, the 
survey is necessarily far from complete and may 
present an unbalanced picture as between structural 
and motive-power components. 

On the other hand, German machines of different 
types are not equally well designed. Thus, the 
Heinkel 111 bomber gives the impression of excep- 
tionally thoughtful design, leading to-an aeroplane 
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standpoint, especially under conditions of service 
remote from industrial bases, the ease and speed with 
which aircraft can be maintained, serviced and 
repaired are also factors of extreme importance. 
Their attainment is largely a matter of organisation, 
which, properly applied, can serve the need for rapid 
output, whatever may be the nature of the design 
under construction ; but obviously a good deal can 
be done, always within the limitations imposed by 
the paramount necessity of achieving a specified 
service performance, by designing with a view to 
rapidity of manufacture and ease of assembly. 
These considerations are doubtless by 
the German aircraft industry no less fully than by 
Allied constructors ; but, while it is legitimate only 
to infer that their methods of factory organisation 
for mass production are along similar—though, it is 
to be hoped, inferior—lines to those obtaining in this 
country, there is unmistakable evidence from enemy 








machines, some captured intact, others not wholly 
destroyed by crash landings, of the designers’ inten- 








TuHree-QuarRTER Rear VIEW. 


Fig.4. 
X ame 2 






“ENGINEERING” 


that is both highly efficient and easy to produce. 
The Focke-Wulf F.W. 190 and the Messerschmitt 
fighter machines are also notably good as regards 
ease of production, maintenance, and interchange- 
ability of major components. Contrasted with 
these relatively advanced types, the Dornier Do. 17 
bomber and the Junkers Ju. 87 and Ju. 88 dive 
bombers appear out of date. The structure of the 
Ju. 88, in particular, is not impressive, seeming to 
indicate lack of vision on the part of its creator and 
to be technically disappointing from the German 
point of view. On the whole, it seems reasonable 
to suppose, therefore, that those aeroplanes which 
exhibit a number of features obviously intended to 
contribute towards ease of production and mainten- 
ance are representative of the more advanced Ger- 
man ideas along such directions. In the following 
survey, an attempt has been made to consider, in 
succession, the structure, power unit and accessories 
of some of the more recent types of German aircraft ; 


facture, assembly, interchangeability of parts, 
standardisation, and such similarities of principle or 
practice as seem intentionally introduced to enable 
the machines to be rapidly built and serviced. 

From the first of these standpoints, perhaps the 
most notable general feature common to all the 
newer German designs is that practically no extruded 
sections are used except for the main spar booms. 
Stringers, rib-booms, and all stiffeners are of rolled 
or drawn strip. In fact, wherever sections are light 
enough to be formable from strip, strip is used, and 
only sections that are too thick to be formed from 
strip are extruded. Whether or not extruded sec- 
tions ate more efficient than formed sections in some 
applications is outside the scope of this article ; 
what is evident is that the Germans use strip to the 
utmost possible extent because it is much easier to 
produce than extrusions. 

The Messerschmitt type Me. 109, of which the 
illustrations, Figs. 1 and 2, herewith, showing two 
views of the Me. 109F'1/2, are representative, is an 
instructive example. It is an all-metal stressed- 
skin low-wing monoplane, powered by a Daimler- 
Benz inverted V-12 liquid-cooled engine of about 
1,100 h.p. The use of extruded sections to provide 
greater thickness of metal than can be obtained from 
rolled strip is exemplified by Fig. 3, herewith, which 
shows (not to scale) a typical section across the spar 
flange, which is generally representative of the 
Me. 110 also. This simple wing spar, which takes 
only bending stresses, is a built-up I girder with 
15 strengthening ribs. The web is a flat plate, 
having, on each side, riveted extruded angles, form- 
ing the to which the skin is directly riveted. 
Some of the Messerschmitt machines have had a 
combination of steel and aluminium plates in the 
flanges of these built-up spars. While not quite so 
efficient as the Heinkel, the Messerschmitt spar 
is a very straightforward job, and the use of such 
simple shapes as angles is advantageous for produc- 
tion. The disadvantages of riveted built-up spars 
of such simple shape are the waste of metal in drilling 
the flange, especially on the tension side, and the 
need for long rivets. This may be one reason why 
extra doublers are attached to the vertical sides of 
the angles in the Me. 109, as shown dotted in Fig. 3. 

The design of the Me. 210 wing follows the general 
practice of earlier Messerschmitt types, except that 
the wing is divided into sections in a different man- 
ner. In this machine, perhaps with a view to ease 
of sub-assembly construction and final assembly, 
the wing includes a centre section built as a single 
unit and carrying the undercarriage and nacelles, 
with the main spar passing right through the fuse- 
lage. It isa single spar of built-up I section, formed 
of a solid plate web stiffened by channel-section 
stiffeners placed vertically and spaced 10 in. apart. 
The spar consist of extruded angle sections, 
arranged back-to-back and riveted through the web ; 
generally similar in design to the earlier Messer- 
schmitt spar illustrated in Fig. 3, but provided with 
two doubling plates on each flange. These are 
stepped down at intervals along the wing, and near 
the wing tips the flange angles are also machined 
away until only part of the front angle section 
remains. The spar flange width is 5} in. at the root 
and 1} in. at the tip. In the centre section, there is 
a light trailing-edge member which also is continuous 
through the fuselage. Solid plate ribs are used in 
the centre section, but in the outer wing the ribs are 
pierced with lightening holes. 

The Heinkel 111 wing spar, the construction of 
which is illustrated diagrammatically by Fig. 4, here- 
with, was unique, at the time that it first went into 
production, in that the flanges form part of the wing 
surface. It has, therefore, the greatest possible effec- 
tive height for the type of section used, and only in 
the more recent Do. 217, which is of similar design 
in this respect, do the spar flanges approach so 
closely to the outer surfaces of the wing. The 
flanges are basically of thick angle section, but with 
the addition of thin lugs on each side for the attach- 
ment of the skin plating. These lugs permit the 
skin sheeting to be easily riveted to the spar without 
drilling out a lot of metal. As in all extruded spar 
sections, a certain amount of machining has to be 
done to obtain the desirable reduction in section 
towards the tips. Apparently it is not known 
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the lugs are machined and not produced by the 
extrusion process. 

It is worth remarking here, perhaps, that, while 
the wings of the Messerschmitt, Heinkel and Focke- 
Wulf machines are all of the modern stressed-skin 
construction, only in the case of the F.W. 190 
machine does the wing skin take more than torque 
and drag loads. In the other wings this implies that 
bending forces are resisted by metal compound spars 
of ordinary design, characterised by heavy concen- 
trated flanges, as contrasted with the stiffened-skin 
arrangement employed in certain British and Ameri- 
can types of wing. The main spar of the F.W. 190 
passes right through the fuselage and is very strong 
in the centre section, as is evident from Fig. 5, 
herewith, which shows this part ,of the spar sur- 
mounted by the front fuselage bulkhead. The sub- 
stantial central portion of the main spar consists of 
a built-up I beam having a solid plate web, each 
flange comprising a pair of angles formed from strip, 





placed back to back and riveted together through 
the web. To the outside of each pair of flange angles 
is riveted a doubling plate, 1 in. thick at the centre 
and tapering to } in. thick at 5 ft. from the centre 
line, after which it tapers rapidly to nothing. The 
angle sections alone form the flanges from this point 
outwards, and these also are machined to taper 
towards the tip, the web remaining the same thick- 
ness throughout the full length of the spar. Thus it 
appears that bending is taken entirely by the main 
spar near the centre section, but that, farther out, 
where the spar flanges become of negligible size, 
resistance to bending is shared by many L-section 
stringers. The spar is connected to the fuselage by 
two vertical bolts passing through lugs attached to 
the top flange. The rear spar is of similar construc- 
tion but is pin-jointed to the fuselage, and its flange 
angles are of lighter section, while the doubling 
plates near the root nowhere exceed } in. in thick- 
ness and taper off to nothing in each direction from 
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: the pin joint. Throughout the wing, shear is taken 
; by the main spar and trailing-edge member. The 
few ribs incorporated in the wing consist of plate 
webs with their edges turned over to form flanges, 
to which the skin is riveted. The rib flanges are 
cut awgy to clear the spanwise stringers, and the 
webs are pierced with lightening holes, stiffened 
by having their edges turned over. No chordwise 
stringers are used, but there are a number of span- 
wise stringers in the top and bottom skins. 

In the He. 111 aeroplane (which is similar in this 
respect to the Ju. 88), efforts have been made to 
maintain true and fair wing sections by avoiding 
spanwise stringers. The use of spanwise stringers 
is easier than that. of chordwise stringers because 
the former are usually straight, whereas the latter 
must be curved to the wing profile. On the other 
hand, spanwise stringers tend to give an irregular 
| wing contour, particularly after some ‘“ working ” 
lin service, which leads to loss of speed. In the 
| He. 111, the fairness of the wing section tends to 
| be slightly impaired by the spar booms, but these 
are the only spanwise attachments of the skin. 
The absence of spanwise skin stiffeners is quite 
consistent with the use of heavy spar booms, since 
it ensures that wing bending moments will be 
resisted effectively by the spars alone. If spanwise 
stiffeners were used, they would contribute resist- 
ance to bending and thus cause increased structural 
redundancy. In the Messerschmitt types, there is 
a considerable number of spanwise stringers, which 
are continuous through cut-outs in the rib, and are 
somewhat flattened in section where they pass 
through the cut-outs in order to avoid undue dis- 
turbance of the rib shape. Fig. 6, herewith, shows 
this construction diagrammatically and is an ex- 
ample of a typical rolled-strip section. Wing plat- 
ing, in general, is joggled or butted and flash riveted, 
the quality of the finish being somewhat inferior 
to that of average American practice. 

In the later German aircraft, the design of mount- 
ings for the quick attachment of sub-assemblies 
reveals considerable ingenuity, which, no doubt, 
is rewarded by a reduction of the time occupied, 
not only in first assembly, but also in maintenance 
in the field. Both of the Messerschmitt machines, 
Me. 109 and Me. 110, have two-part wings, that is, 
one on each side of the fuselage. Their designer 
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has endeavoured to avoid interchangeability troubles 
by the use of single large bolts. In the Me. 109, the 
wing tip is detachable by the removal of a single 
vertical bolt fitted under a doped fabric patch near 
the trailing edge, the forward part of the wing tip 
being located by a horizontal pin engaging an eye 
lug on the main wing. Fig. 7, opposite, shows how 
the main wing is secured to the fuselage at three 
points, the bolts being disposed along two axes at 
right angles, thus permitting generous assembly 
tolerances which are increased by the use of spherical 
self-aligning bushes in the eye lugs. Additional 
tolerance in the wing attachment of the Me. 109 is 
provided by making the forward eye lug vertically 
adjustable on a facially serrated mounting in the 
The eye lugs are all forked on one or the 
other member. The Me. 110 spar is connected to 
the fuselage in an unusual manner. The bottom 
boom has a horizontal pin, as in the case of the 
Me. 109, but the top boom ends simply with a 
threaded spigot. This passes through a fitting in 
the fuselage, and a nut is screwed on inside. 

In the case of the Me. 210, the outer wings are 
connected to the centre section at the spar and at 
the leading edge. The main spar connection is illus- 


wing. 


GERMAN AIRCRAFT. 


Fig. 11. 





“ENGINEERING” 








“ENGINEERING 








(8225.9) 
three-part wing comprising a broad centre section 
extending beyond the wing engines, and outer de- 
tachable wings, the joints are offset vertically from 
the flange centre lines inside the wing. Since the 
| joints are connected to the spar flanges by welded- 
| steel fittings, the complete joint-assembly gives the 
impression of being rather heavy. In the Do. 17, 
which has a one-piece wing set into the top of the 
fuselage, the Junkers joint is employed in a different 
| fashion, the continuous wing structure being picked 
up at several points on relatively small joints within 
the fuselage. The Junkers spherical joint is favoured 
so much, and is so widely used, because it is an easy 
joint to make interchangeable. There are no reaming 
troubles, and no super-accurate jigging is necessary. 

Evidence of design for production appears in the 
|attachment of the Heinkel 111 wing, the centre 
|section of which is in one piece, while the spars 
| fit into slots in the fuselage. The attachment is 
|by horizontal bolts parallel to the fuselage axis. 
| These bolts do not pass through or near the flanges, 
but through fittings in the webs, which should result 
| ina light attachment. In the Focke Wulf aeroplanes, 
| of which Figs. 14 and 15, on page 170, are typical of 
the external appearance, the wing attachment is 
|such that the wings can be assembled as one unit, 
the single spar being continuous through the fuse- 
lage. The wing is connected to the fuselage at five 
points, two of which are vertical bolts passing 
| through attachments at the top of the main spar ; 





trated by Fig. 8, on the opposite page, where it will| two are horizontal pins at the roots of the light 
be seen that a block on the web of the inner wing | trailing-edge member, which is not continuous ; 
spar, pivoted for ease of assembly, slides into a/| and the fifth is a horizontal pin joint at the centre 





recess in the web of the outer wing spar, thus This last con- 

nection is made to support the bottom spar boom 
laterally, because the bottom central engine- 
mounting tube is connected to the front side of the 
| spar boom at this point. 

To the objective of rapid production must be 
attributed at least partly a very interesting and un- 
usual principle of fuselage construction employed in 
the Messerschmitt aeroplanes. Fig. 17, on page 170, 

shows typically how the Me. 109 fuselage is virtually 
formed in two halves, split longitudinally in the 
vertical plane. On each side of this plane, the skin 
plates are made in one piece, alternate plates being 
| formed as illustrated in detail by Fig. 13, herewith, 
with Z-section flanges which themselves constitute 
the formers or frames to which plain intermediate 
plates are riveted. The plates are joggled along,the 
transverse edges so that flush-skin laps can be made 
with the alternate plain-sheet panels ; while drawn 
stringers of ‘‘ top-hat ”’ section, which are attached 
to the skin by a single row of rivets, pass through 
clearance holes in the integral formers. The two 
stringers lying along the dividing lines of the plates 
are wider than the rest, to take two rows of rivets 
by which the two halves of the fuselage are flush 
butt-jointed at the seams. The large plates are 


ensuring that only bending loads are taken by the 
flange joints, which also incorporate self-aligning 
bushes. The front connection is a Junkers-type 
ball joint, of which Fig. 10, on the same page, depicts 
the principle in diagrammatic form. It is of interest 
to recall that this form of spherical joint, with its 
threaded collar, was introduced into aircraft con- 
struction by Junkers over 20 years ago. Originally, 
it was designed for use with the tubular spar booms 
which were standard on all Junkers types of aircraft 
until about eight or nine years ago. In the Ju. 160, 
of about 1934, the spar tubes were superseded by 
omega sections, designed, however, to fit the stan- 
dard ball joint. The modern practice of using 
extruded angles for spar flanges has made the 
incorporation of the joint more difficult, with the 
result that it has developed into a forging having 
the ball joint at one end, while the other end is 
fashioned in a tapering spade-like shape, which can 
be easily riveted to the spar fianges. The Junkers 
joint tends to stand proud of the wing. In the case 
of the Ju. 88 machine, the only joint is at the 
fuselage side, and the wing-root fairing covers it. 
Junkers joints are now used in Heinkel and Dornier 
machines, but in the He. 111 (Fig. 9), which has a 





of the main-spar bottom boom. 








probably pressings. An interesting feature in the 
front part of the fuselage is the use of a mixed-metal 
built-up I girder, arranged transversely near the 
front of the tank opening on the underside. This gir- 
der has a Duralumin web and steel flanges, to which 
latter are fixed the eye-lugs of the wing attachment. 
On the underside of the front of the fuselage, at 
each side, is provided a multi-purpose bracket, 
probably made of cast steel. The brackets comprise 
master points at the forward end of a reinforcing 
angle, and to each is attached the hinged forward 
wing-attachment lug, the pivot pin of the under- 
carriage strut, the undercarriage down-lock, the 
attachment lug of the lower engine-mounting strut, 
and a lug for a second strut which braces each of 
the cast fittings to the bottom boom of the main 
centre-section spar. The multi-purpose character 
of these cast brackets is clearly evident from the 
photograph reproduced in Fig. 18, on page 170. No 
doubt, the grouping of so large a number of important 
separate connections upon one rigid component 
greatly facilitates accurate assembly. 

The Z-section frames of the He. 111, shown dia- 
grammatically in Fig. 12, on this page, are placed 
inside the stringers and have no direct attachment 
to the skin, being riveted to the stringers only. 
This scheme, which is the only one that involves 
no cutting of frames or stringers, is perhaps the 
simplest possible form of construction. Rapid 
manufacture is assisted by the circumstance that 
the skin panels are many feet long and only a few 
inches wide. Similarly, in the F.W. 190, very large 
panels of light-alloy sheeting, flush-riveted, are used 
for the fuselage, which, like the wings, is of stressed- 
skin construction. It embodies L-section stringers, 
supplemented by one wide stringer of top-hat 
section at the top, while the transverse frames, 
spaced about 18 in. apart, are also of L-section. 
Below the front end of the fuselage is a large panel, 
held in place by countersunk screws, to give access 
to the two fuel tanks. The panel is made from 
two largelight-alloy sheets, the internal one being 
dished at about 5-in. centres and riveted at the 
bottom of each dishing to the external sheet. 
This method of construction certainly provides a 
very stiff panel for its weight. The same principle 
is employed in the tail fin (which, incidentally, 
houses the retracted tail wheel of the F.W. 190) ; 
in parts of the engine cowling ; and for an inspection 
door in the side of the fuselage. 

On the whole, the fuselages of German aeroplanes 
|other than the Messerschmitts exhibit few features 
obviously intended to facilitate production. The 
same applies to the tail units, again with the excep- 
tion of the Messerschmitt types, where an interesting 
method of construction, illustrated diagrammatically 
by Fig. 13, herewith, is used for the fin and tail 
plane. These components are each comprised of 
two pressed half-shells, the leading-edge and trailing- 
edge members, as well as the main spar and ribs, 
being split along the chordal plane. 
the components, the two halves of the spar and 
ribs are simply joined by bolts and nuts inserted 
through holes in the outer skin, which are subse- 
quently covered by fabric patches. The leading 
and trailing edges, being still accessible, are then 
joined by rivets. The assembly is finished off at 
the leading edge by a half-round section secured by 
screws. In all German machines except the Me. 210 
and He.111, the incidence of the tail plane is 
variable in flight by means of a screw jack, operated 
either mechanically or electrically, acting on the 
leading edge. Even on the Me. 210 and the He. 111 
the incidence can be adjusted during maintenance. 

The tail unit of the F.W. 190 is not notable as 
regards ease of production; though the tail plane 
is of interest, as its centre section consists of a large 
tube passing through the fuselage, while the fin, as 
has been mentioned, is of double-skin construction. 
The split flaps of the F.W. 190 are unusual, however, 
in that each is built up from three components : 
these are the flat sheet-metal lower surface, the 
Z-section spar, and the third component, which, 
like the others, extends the full length of the flap 
and consists of a pressing so shaped that, forward 
of the spar, it completes the torsion box and, behind 
the spar, it is cut out and bent over to form twelve 
ribs, as shown in Fig. 16, on page 170. 


To assemble 








(To be continued.) 
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WHEELS AND DRAWGEAR. 


(Concluded from page 123.) 


As regards cast-iron wheels, the American Asso- 
ciation of Railroads has been giving consideration 
to the factors underlying reports of bad riding 
qualities in tank cars, reported as being due to rough 
tread surfaces—the American term is “‘ comby” 
treads—on chilled-iron wheels which cannot be 
condemned under existing A.A.R. rules. A number 
of tank cars, which had been ordered for repair for 
various reasons, were accordingly inspected at one 
of the Chicago railway yards. One car was found 
to show evidence of considerable wear and looseness 
of the truck. Inspection disclosed that three of the 
four wheels were slightly out of round, but not 
condemnable either on this or any other account. 
Two additional cars were found with wheel treads 
suffering from brake burns, though here again not 





to such an extent as to warrant condemnation. 

These inconclusive results led to a further inspec- 
tion of the wheels and trucks of a representative | 
selection of cars noted as having noisy or pounding 
wheels during marshalling operations in the yards 
of the Belt Railway of Chicago. The observations | 
indicated that valuable information could be ob- 
tained in this way, and a large number of similar 
inspections has since been carried out, and the 
results collated and summarised. The outcome has 
been to disclose that, out of a total of 1,678 cars 
observed in motion, 131 appeared to have defective 
wheels, as evidenced by sound or vibration. Of 118 
such cars subsequently inspected, 72 were found to 
have wheels condemnable under existing A.A.R. | 
rules, the average number of defective wheels per 
car being 1-28. As regards the trucks or bogies, 
44 per cent. of cars examined were found to have 
visible damage or wear in some part of the truck. 
The majority of defects causing truck vibration were 
found to involve out-of-roundness of the wheels, 
and there was a preponderance of rough treads due 
to brake burn. Generally, the investigation has | 
shown that, of cars apparently suffering from defec- | 
tive wheel treads as indicated by vibrations or noise, | 
61 per cent. actually had wheels condemnable under 
present rules, even though they were still in service. 
The A.A.R. Committee’s conclusion is that, if the 
existing rules were fully complied with and all 
condemnable wheels removed from service, the 
situation as regards rough riding leading to damaged 
trucks and cars would be substantially relieved. As 
things are, trucks are being repaired and, in some 
instances, replaced in service on wheels having con- 
demnable defects. In view of the necessity for 
conserving wheel material, the Association recom- 
mend that no change be made in its regulations at 
the present time, but that the situation as regards | 
truck damage should be relieved by strict enforce- 
ment of existing rules. 

One other matter of interest noted in Circular 
D.V. 1047 is an advance in cast-iron wheel design. 
The Association of Manufacturers of Chilled Iron 
Wheels have in course of development an improved 
design of cast-iron wheel intended to increase the 
flange and rim strength, and to provide more uniform 
distribution of the chill. The development has not 
progressed sufficiently for the manufacturers to be | 
able to put forward definite recommendations, but | 
reference is made in the Circular to experimental | 
wheels manufactured with 2} in. rim thickness, 
which contrasts with the 1{ in. thickness of the | 
A.A.R. standard. Such of these experimental | 
wheels as have been distributed are to be listed and | 
identified for record purposes. 

The. other A.A.R. Circular mentioned, No. D.V. 
1048, owes its existence mainly to circumstances | 
arising out of the increased movement of tank | 
wagons to meet war-time needs, which has led to| 
train partings and other, less serious, failures of 
coupler operating mechanisms and draw-gear 
attachments. Many of the wagons so affected have 
been taken out of long storage, and some of the 
trouble has arisen from couplings of old types being 
improperly assembled, adjusted or maintained. It 
is probably unnecessary to recall that, in American 
railroad practice, the coupling between the separate 
components of a train is generally of an automatic 











| Cardwell, L-25-SA 


type and is combined with the buffing- and draw- 
gear. Various approved designs, all embodying 
the same main principle, are in service on different 
railroads. Many of the Association's recommenda- 
tions, issued in the present Circular, relate to details 
of approved coupling devices and may be sum- 
marised by saying that all railroads and individual 
car owners are urged to replace defective or wrongly 
fitted components within a stated time limit, as 
and when their cars come into the works for periodic 
maintenance. Concurrently, the Coupler Manu- 
facturers’ Mechanical Committee have been re- 
quested to look into the strength of certain items 
of the coupler assembly which have been especially 
susceptible to mechanical failure. Makers of 
couplers, however, are experiencing difficulty in 
securing suitable tubing for bushing certain com- 
ponents of draw-gears, and the railroads are being 
recommended to provide these bushings themselves 
or, alternatively, to accept couplers without bush- 
ings and drilled accordingly to smaller diameters 
to receive the appropriate pins directly. 


Fig.5. 
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—butts and yokes—that experience has shown to 
be most susceptible to fracture. Appended to the 
main Circular is a memorandum giving suggestions 
as to the commonest situations where cracks or 
flaws are likely to be found, and the appropriate 
practice to be followed in order that they may he 
detected, by visual inspection, at an early stage of 
| development, before actual fracture can give 
to a service failure. The memorandum is illus. 
| trated by photographs of the critical components of 
| coupling gear on which typical cracks, discovered 
| by inspection, are indicated. 

Only a proportion of coupling failures, however, 
| are attributable to fractures of the gear. A large 
number of train partings, more especially in the 
}case of tank cars carrying petroleum products, 
| delays to which are especially serious at the present 
| time, have been found to be caused by the coup! 
| becoming unfastened in the course of transit, th« 
trouble being largely confined to loaded cars. In 
|the endeavour to ascertain in detail the factors 
responsible, observations have been carried out 
five separate eastbound runs of loaded oil 
between Cleveland, Ohio, and Syracuse, New York, 
on the New York Central Railroad. Four or fiv: 
cars of each train were equipped with recordiny 
instruments, and a Symington-Gould test car was 
| included in the train to accommodate the observers 
| and to furnish means for checking train speeds and 
| the records of other instruments. 

The test results disclosed that: (a) loaded vil 
tank cars bounce more violently than loaded box 
cars or hopper cars or any other type of freight ca: 
observed ; (6) when bouncing occurs, and certain 
other conditions are present, the locking device on 
the couplers does actually lift; (c) to permit the 
coupler to open, however, the car must not only 
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TABLE I.—COMPARISON OF DRAWGEARS. 
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Official 
Capacity 
Approval Test 
(New), 


Ib. Ft. Ib. | 





Edgewater, B-32-KA 
Miner, A-22-XB 

Miner, A-2-XB 
National, M-17-A 
National, M-50-B 
Peerless, H-1 
Waugh-Gould, 403 
Westinghouse, NY-11-E 
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17, 
20,700 
19,400 
18,300 
23,600 


12,300 
20,900 
18,000 


800 20,100 
26,300 
20,100 
19,500 
20,700 

| 26,000 | 

| 24,500 | 

| 23,000 | 

| 22,800 


17,200 
20,900 
22,900 
19,800 
23,500 
19,600 
14,000 
22,200 
20.500 


,100 


| 





The question of repairing couplers by welding is | 
also under investigation as a means, subject to| 


limitations as regards practice and inspection, of 
conserving material during the war emergency. 
About 18 months ago, the Association appointed a 
sub-committee to conduct tests of electrically- 
welded couplers and yokes to ascertain the extent 
to which welding could be permitted, consistent 
with safety. Appropriate tests were made with the 
co-operation of the Erie, Pennsylvania and New 
York Central Railroads, on the basis of which the 
Association issued recommendations. Similar tests 


are now being carried out upon specimens welded | 


by the oxy-acetylene process, to determine whether 
the safeguards governing electric welding are ade- 
quate for oxy-acetylene welding also. 
tion with a related problem of how far it is per- 
missible for superfluous stocks of a certain type of 
butt coupler to be converted to another type, now 


In connec- | 


bounce violently, but the pull transmitted through 
the coupler must simultaneously be relieved, which 
accounts for the fact that most train partings on 
the New York Central R.R. are reported to have 
occurred at or near the foot of a descending gradient ; 
(d) the critical-speed range for bouncing is between 
40 m.p.h. and 55 m.p.h., apparently varying with 
the state of the track and with the ratio of load to 
spring capacity; (e) the condition of the coupler 
mechanism can be a contributory cause of parting 
many tank-car couplers have components that are 
crude adaptations, only approximately to standard 
designs, and the consequent imperfections of fit, 
adjustment and interaction facilitate the lifting of 
the coupler locks under the bouncing action of th 
cars; and (f) excessive slack in the drawgear can 
| have an objectionable influence, but few tank cars 
are subject to this defect. 

The outcome of the consideration of this report, 


in great demand and short supply, by welding metal | by representatives of 16 railroads and 11 other 
plates to them, it has been decided that dynamic | bodies owning tank cars, was the decision that shock 
tests are necessary. They are being made, in such | absorbing spring snubbers should be applied to all 
a manner as to give direct comparison between the | tank cars, whether railway-owned or privately 
fabricated and the equivalent standard couplings, |owned, as rapidly as they could be obtained. 
by means of the 27,000-lb. drop hammer at the | Further, tank cars were to be inspected before load- 
American Association of Railroads’ Laboratory at} ing and put into such condition that they could 
Purdue University. In the meantime, the member | reasonably be expected to reach their destination 
railroads of the A.A.R. are being canvassed to| without any mishap entailing repair on the way. 
ascertain whether the number of such fabricated | Special attention was to be given to the correction 
couplers involved is enough to warrant the pro- | of irregularities in couplers, uncoupling mechanisms, 
mulgation of covering regulations, provided the | drawgears, and associated attachments and fasten 
results of the Purdue tests are satisfactory. |ings. The A.A.R. instruction is being put into 
On the general question of preventing the break- | effect only gradually, however, and to widely differ 
ing of trains due to mechanical failures of couplers | ent extents by the various owners concerned. 
in service, the Association stress, in their Circular,| One of the functions of the American Association 
the value of careful inspection of those components | of Railroads is to have periodic tests carried out to 
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check the performance characteristics of approved 
types of draw-gear. Circular D.V. 1048 presents 
the results of check tests, made in 1941, upon 34 
drawgears representing nine different types, all of 
certified pattern and taken from service after five 
years’ use on 50-ton hopper cars. The work was 
conducted or supervised by the Association’s Draft 
Gear Testing Laboratory, and comprised a careful 
examination of the gears at the time of their removal 
from the cars; two capacity tests in which the 
spring closures of the gears were measured, corres- 
ponding to impacts from a 27,000-Ib. tup falling 
from successively increasing heights ; and, finally, a 
close inspection of the components—especially the 
friction surfaces—of the dismantled gears. The 
first item of this programme revealed that most of 
the gears, as they were found on the cars after five 
years’ service, were in such good condition externally 
that they could hardly be distinguished from new 
gears. One was found to be slightly cracked, 
another had a broken retaining bolt, and one showed 
appreciable slack. Other defects included weak 
springs and worn parts, but nothing of great 
moment. The general conclusion reached was that, 
with the single exception of the slack gear, all 
appeared capable of giving at least five more years 
of trouble-free service: in which connection, it is 
noteworthy that all the test samples were taken 
from cars in intensive use. 

Some points of interest emerge from the capacity 
tests which, it will be appreciated, were made with 
the draft axis of the gear vertical. The shock load 
imposed by the falling tup is absorbed by the com- 
bination of spring resistance and friction, inherent 
in the design of the gear, the relative displacement 
of the fixed and loaded ends of the gear being a 
measure of its performance characteristic. Full 
capacity corresponds to the energy absorbed during 
the maximum relative displacement or closure, 
which is attained when the gear goes “solid” 
against stops or by compression of the springs to 
solid.” In the laboratory a so-called “ spot test ™ 
was made first, the idea being to determine the 
capacity of the gear in as few blows of the tup as 
possible. It is considered that this gives the actual 
capacity of the gear as it was on the car, as closely 
as this characteristic can be determined. Con- 
siderable judgment must be exercised in making 
such a test, since it is desirable not to make any 
heavy over-solid drops on the gear; yet, at the 
same time, to make as few drops as practicable in 
order to determine, within a quarter of an inch, the 
free fall of the tup corresponding to maximum 
capacity of the gear. Owing to the accelerated rate 
of making drops under conditions of laboratory test, 
the friction surfaces soon begin to roughen more 
than is the case in service, and this affects the per- 
formance of the gear. After the completion of the 
spot test, each gear was subjected to a full official 
capacity test, carried out as prescribed in the 
specifications for approved draft gears. 

The results obtained are summarised in the accom- 
panying Table I, herewith, the values in columns 3 
and 5 being averaged for the four drawgears of 
each type that were tested in each case, except 
National M-50-B, for which only two gears were 
tested. In columns 2 and 4 are presented, for com- 
parison, typical figures, characteristic of new gears 
of the same types, obtained from official capacity 
tests previously carried out. The tabulated values 
convey an idea of the deterioration in capacity that 
has taken place during five years’ service life. It 
will be noted from the 6th column of the Table that 
three of the nine types of drawgear tested exhibit 
greater official capacity after service than the 
average for new gears of the same types. Only 
three types have suffered more than 20 per cent. 
decrease in official capacity and all these have such 
high official capacities for new gears (the specified 
minimum is 18,000 ft. Ib.) that they can suffer sub- 
stantial decreases without becoming unduly low 
after service. In such circumstances, decreases not 
exceeding 25 per cent. are not considered excessive, 
and only in the case of the Peerless H-1 gear, with 
nearly 43-per cent. decrease of official capacity, is 
the service deterioration regarded as unduly severe. 
The maker of this gear is reported to have made 
certain modifications in manufacturing practice 
which, it is hoped, will correct its deficiencies. 





Further check tests are to be made in the near future 
to ascertain what improvement has been, in fact, 
achieved ; and whether any other action is neces- 
sary. 
Fig. 5, on the opposite page, shows a set of closure 
curves representing the official capacity test made 
with a 27,000-lb. tup. They are for the Edgewater 
Type B-32-KA gears, of which four were tested after 
five years in service, and are fairly typical of all the 
types of gears except that some of them exhibited 
less smooth characteristic relations between free fall 
of tup and closure of drawgear, while others were 
weaker under static load than under a small impact, 
and gave a slightly greater closure for zero fall than 
for a fall of } in. upon the same gear. The labora- 
tory report states, none the less, that all the gears 
tested were free from erratic or undesirable action. 
A series of photographs, appended to Circular 
D.V. 1048, shows the dismantled components of 
each type of drawgear tested, and reveals that, in 
every case, resilience is provided by helicoidal metal 
springs. It is noteworthy that the Edgewater Steel 
Company’s design, to which Fig. 5 relates, is 
exceptional in that its springs are made of square- 
section wire, whereas all the others are of round wire. 
An interesting feature of the Waugh-Gould gear is 
the employment of a pair of small cambered lamin- 
ated springs, the object of which is apparently to 
give a uniform load between the friction members 
that are incorporated in the gear to provide damp- 
ing. The friction surfaces in these gears were stated 
to be straight, to show very little wear, and to have 
almost 100-per cent. contact. The Waugh Equip- 
ment Company have under development a rubber 
drawgear, for freight service, which is intended to 
fit into the standard steel-spring drawgear housing. 
Extensive trials of this modification were in progress 





before the war, including tests under the 27,000-lb. 
| impact tup as well as on the Association’s car-impact 
| plant. On the basis of the information so secured, 
permission was granted for the installation of 1,400 
| car sets of this gear, but the programme has been 
curtailed because of the rubber shortage, and only 
232 car sets have been fitted. Installation data and 
measurements on seven car sets are available for 
future checks on their performance in service, and 
| one gear is held in the laboratory under continuous 
/assembly compression. Every month a capacity 
| test is made on it to observe any deterioration of 
quality. So far, after more than a year of such 








| testing, the rubber gear has lost no capacity. 


| 


| NOTES FROM SOUTH AMERICA. 


| THERE is every indication of an enormous demand for 
|engineering and other capital goods in the Latin- 
| American markets as soon as the war ends. During 
war time, it has been impossible to obtain most imports, 
| including machinery and general engineering equip- 
| ment, and existing machinery in the various national 
| industries has had to bear increasing wear and tear 
| because of the extent to which local factories have 
|endeavoured to ny oem imported goods. Also, as 
exports of products have maintained record high levels 
because of the Allied demand for strategic products, 
etc., very high favourable balances of trade have 
been established. These balances mainly consist of 
“ blocked ” sterling in London or dollars in New York, 
and largely represent pent-up import demand. 

This position has been clearly explained in a state- 
ment issued by the Brazilian Treasury in reply to 
criticisms of the recent Brazilian debt settlement. 
Obviously, the less the amount of exchange taken for 
the debt service, the more remains to pay for imports 
into Latin America. The Brazilian Treasury pointed 
out that Brazil needed exchange reserves for the 
acquisition of capital goods (machinery, apparatus and 
plant) for the national industries. Imports had been 
greatly deficient since 1940, and, during the present 
war, Brazil had had difficulty in renewing and replacing 
machinery, etc., which was being used up at an 
abnormal rate as a result of the increase in industrial 
production and heavier railway traffic. After the war, 
therefore, Brazil would have to import not only such 
quantities of capital goods as were imported formally, 
but, in addition, to acquire the goods that cannot be 
obtained at present. An important related develop- 
ment is that an excess profits tax, up to 50 per cent., 
has just been introduced into Brazil, because of the 
enormous war-time industrial profits; although tax- 
payers have the option of investing double the amount 
of the tax due in Equipment Certificates, which will be 
repaid in international currency at such time as holders 
are able to import machinery and other implements 








from abroad for re-equipment purposes. It may be 
added that improvements in the production and trans- 

of strategic materials from Brazil] to the United 
States, in connection with the war effort, have led to 
considerable progress in technical instruction, especially 
mining engineering, throughout the whole of Brazil. 
In addition to strategic minerals shipped to the United 
States, other Brazilian ucts of considerable value 
to the war effort comprised babassi oil for manufactur- 
ing glycerine, castor oil for lubrication, and leather 
and rubber, both used in aircraft construction. 

Plans for North American trade with Latin America 
include the expenditure of large sums on commercial 
publicity and the speeding up of air services. Encour- 

ment is being given to the investment of private 
United States = in large-scale South American 
industries and undertakings, which, as soon as the war 
permits, will be directed mainly for productive pur- 
poses such as the building of roads, bridges and airports 
in Latin America. A number of North American con- 
cerns have already drawn up plans for installing or com- 
pleting factories and plants in Latin America as soon 
as the necessary material is available. The American 
authorities have in mind, also, the necessity of provid- 
ing supplies of farm machinery to Latin American 
countries to enable them to produce increased supplies 
of foodstuffs for post-war relief to Europe. ere 
seems no reason why the blocked sterling in London 
should not also be used to pay for British machinery 
and other urgently needed exports to Latin America 
so soon as the course of the war permits British factories 
to change over to civil production. The principal 
imports which entered Brazil in larger volume in 1943 
included machinery (particularly for road construction 
and maintenance), rails, tinplate, petrol, fuel oil and 
coke. The principal imports from the United States 
included machinery, coal, fuel and lubricating oils, and 
iron and steel sheets and plates ; and those from Great 
Britain, machinery and parts for the textile industries. 

The Cia. Siderurgica Belgo-Mineira has commenced 
the manufacture of steel rails at its rolling mills at 
Monlevade, in the State of Minas Geraes (Brazil). 
Initial production is placed at about 100 km. of rails 
per month, this being the first time that rails have 
been manufactured in Brazil. These rails are to be 
used first on the construction of the Rio-Bahia line, 
which it is hoped will be completed in about ten months. 
The new company, styled Fabrica de Vagées Nacional, 
8.A., which will build ‘railway wagons, has now been 
definitely constituted in Brazil with a capital of 
16,000,000 cruzeiros and, according to its own calcula- 
tions, should build at least 13,000 wagons during its 
statutory life of 17 years. This new company has no 
connection with the organisation which is being formed 
jointly by a number of railway companies for the pro- 
duction of railway equipment of all kinds, and regarding 
which it is expected that a statement will shortly be 
issued identifying the railway companies which will 
sponsor the venture. There already exists, in the Sao 
Paulo district, a plant turning out chilled-steel wheels 
for railway wagons, and producing at present about 
30,000 wheels annually. A recent Brazilian decree 
authorises a special credit of 43,000,000 cruzeiros in 
favour of the Ministry of Transport and Public Works, 
for road and railway developments. 

The Brazilian Government has also authorised a 
further credit of 19,250,000 cruzeiros for expenses in 
connection with the building and equipment of the 
national motor factory. Part of the plant has been 
completed already, including an aircraft landing-ground, 
and it is reported that the factory is to have an 
aluminium foundry capable of producing 6,000 tons per 
annum. The Director of the factory recently stated 
that United States financial assistance would be forth- 
coming under Lease-Lend conditions; also that the 
number of Wright Whirlwind engines to be manufactured 
annually would be 500, instead of 250 as originally 
projected. Eighty per cent. of the machinery acquired 
in the United States was already on the site. The 
general scheme included the installation of a mechanical 
industrial centre able to produce all the motors needed 
in Brazil, as well as a factory turning out tanks and 
tractors and another manufacturing cargo aircraft, each 
capable of carrying a load of five tons. A thousand 
such aircraft, it was claimed, would solve Brazil’s 
immediate transport difficulties, and for this purpose 
machinery and equipment costing over 3,500,000 
U.S. dollars would be required. 

North American private enterprise in Brazilian 
aviation development is being supplemented by con- 
siderable official assistance in the form of loans and 
materia! for the construction in Brazil of an aircraft 
and aero-engine factory, and by instructional courses 
in the United States for Brazilian pilots and air 
mechanics. Further Brazilian commercial aviation 
developments include the formation of a new concern 
in Sao Paulo, styled the Linhas Aéreas Paulistas, S.A., 
with a capital of 50,000,000 cruzeiros, to link by air 
the principal towns in the State of Sao Paulo, as well 
as those towns with important cities in other States ; 
and another concern in Para, styled Linhas Aéreas 
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Brasileiras, with a capital of 50,000,000 cruzeiros, to 
levelop a network of air lines across the Amazon 
Valley to Peru. In addition, the capital of the Panair 
ilo Brasil, S.A. (Brazilian subsidiary of the Pan-Ame- 
rican Airways, Inc.), is to be increased from 500,000 | 
cruzeiros to 80,000,000 cruzeiros by capitalising accumu- 

tated profits and reserves totalling, approximately 

$7,500,000 cruzeiros and by offering 32,000,000 cruzeiros | 
of new capital for public subscription by Brazilian | 
citizens. The Panair do Brasil, S.A., recently in- 

vugurated an air service from Rio de Janeiro to North 

vnd North-East Brazil, exclusively for the transport 

of cargo, owing to pressure on its mixed passenger and | 
cargo services between those localities. The new 

extension of this concern’s Amazon service to Iquitos 

will be 250 miles in length, with calls at Leticia, in 

Colombia, and Pebas, in Peru. 

Commercial circles have welcomed the action of | 
\rgentina in breaking off diplomatic relations with | 
the Axis Powers, and it is thought that a determining | 
factor was Argentina’s economic dependence upon the | 
goodwill of the United States and Great Britain. The | 
extremely good crop prospects have been darkened | 
by weather damage, but the general economic situa- | 
tion continues to be probably the soundest of any | 
ountry in the world. The shortage of engineering | 
equipment, transport materials, etc., is being increas- 
ingly felt, and, in view of the shortage of rubber, the 
Ministry of Agriculture has announced the intention | 
to put up to international competition plans for the | 
erection of a factory for the manufacture of synthetic 
rubber of Buna 8, Buna N, and similar types. It is | 
stated that the State will undertake to purchase part of 
the products of the factory, and will guarantee a certain 
minimum return on the capital expended. Among the | 
countries mentioned as eligible to participate in the | 
competition are Great Britian, the United States, | 
Canada, Sweden, Spain and Switzerland. The minimum | 
output of Portland cement from Argentine factories | 
has recently been fixed by decree at 1,000,000 tons per | 
annum, for which a monthly quota of fuel (including | 
old wheat) is being assigned. The national production | 
of cement in 1942 was 1,044,187 tons. A further | 
decree sets up a committee to consider the building of 
s central station in Rosario for the use of all railway | 
companies serving that city, at a probable cost of 
1,200,0002. sterling. 

Having substantial reserves of foreign exchange, 
Uruguay is now granting import permits more liber- 
ally. The National Bank has been authorised to 
purchase up to 500 tons of tinplate without the necessity 
of calling for tenders. Upon arrival, the tinplate will 
be distributed among local factories in accordance with 
the directions of the Ministry of Industries and 
Labour, which, for some months past, has been con- | 
trolling the use to which supplies in the hands of the 
factories may be put. The Uruguayan Government 
have under consideration a new public works pro- 
gramme estimated to cost about 40,000,000 pesos, to 
cover roads, waterways, railways, military construc- | 
tions, and public buildings. In Paraguay, the Govern- | 
ment is carrying out an extensive programme of road 
construction, principally in the southern section of the 
republic. It is hoped to link Encarnaciin with the 
capital, Asuncidén, in the near future, and at the same 
time to have a number of “ feeder” branch roads 
covering the most important regions. 

Acute shortage of transport materials continues to 
present an urgent problem in Chile ; for instance, the 
quota of tyres and inner tubes is only about 20 per | 
cent. of normal consumption. With regard to the| 
overdue re-equipment of the Chilean State Railways, | 
the first orders for rolling-stock, rails and accessories | 
will shortly be placed in the United States, and will be | 
paid for in accordance with the terms of an Export- | 
Import Bank credit for 5,000,000 U.S. dollars obtained 
by the State Railways. North American engineers, | 
who have been studying the possibilities of the elec- 
trical industry in Chile and the proposed plans for the | 
electrification of the country, state that Chile is most | 
fortunate in this respect and will probably be able to | 
obtain from the United States all the hydro-electric 
equipment essential to the development of the plan. 
A great part of the material and equipment for the 
new metallurgical plant at Concepcion has now been 
received from the United States; and the Bethlehem 
Steel Company states that it will resume, on a large 
scale, the working of the Chilean mines, and will increase 
production as far as the shipping situation permite. 


| 








LNSTRUCTION ON PRODUCTION CONTROL.—A course of 
10 lectures on “ Production Control ” will be held at the 
Technical College, Kingston Hall-road, Kingston-upon- 
Thames, Surrey, from 7.0 to 9.0 p.m., on Thursdays com- 
mencing on March 9%. 
Tiranti and the fee for the course is 
enrolment. 
application to Mr. R. McCrae, B.Se. (Eng.), M.1.Mech.E., 
head of the Engineering Department at the College. | 
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PNEUMATIC RIVETER FOR 
AIRCRAFT CONSTRUCTION. 


THE pneumatic riveting tool shown in Figs. 1 and 2 


|above and designated, by its makers, the CP-2044 


** One Shot ” Aero Riveter, has been introduced, as the 
name implies, for use in aircraft construction ; light 
weight, reliable operation and low maintenance being 
contributed to by the small number of moving parts. 
The tool is manufactured by Messrs. Consolidated 
Pneumatic Tool Company, Limited, Fraserburgh, and 


| will close snap-head Duralumin rivets up to ¥ in. in 


diameter. The weight is just under 3} Ib., the overall 
length is 10} in., and the overall depth is 52 in. As the 
barrel is 14% in. in diameter, rivets can be closed when 
their centre line is } in. distant from a web or other 


projection at right angles to the surface being riveted. | 


The neat general appearance of the tool is well shown 
in Fig. 1, and the details of construction in Fig. 2. 
Referring to Fig. 2, the piston or hammer is indicated 
at a. The cylinder is formed by a liner 6, with an 
annular space between it and the barrel c. The rear 
of the cylinder is closed by a screwed cap d, while a 
nose ¢ carrying the snap / is screwed into it at the tip. 
The snap is restrained on its return stroke by the collarg, 
the nose being recessed, as shown, to permit its forward 
movement under the impulse of the hammer blow. The 
trigger A actuates two valves, both spring-loaded, 
namely, a mushroom-type throttle valve i,with a central 
hole, und a piston-type exhaust valve j, having a deep 
circumferential groove in the centre of its length. Air 
at normal operating pressure is admitted at the bush k, 
which is screwed for a }-in. hose connection. An air 


The lecturer will be Mr. D. | strainer /, of large surface area in order to eliminate the | 


necessity for unduly frequent cleaning, is inte: 


valve. As shown in Fig. 2, the piston is at the reat 
end of the cylinder, being held there by the air, which, 


after straining, passes through the central hole of the 
throttle valve into the exhaust port n, the exhaust 
valve being closed, thence through the annular space 
of the cylinder and enters the cylinder through the ring 
of holes seen near the snap-retaining ring. Any air 
behind the piston escapes to: the atmosphere through 
the ports o and p. 

Qperation of the riveter is by finger pressure on the 
trigger, which moves both the throttle valve and the 
exhaust valve to the left, in Fig. 2. This movement 
opens the throttle valve so that the pressure air, passing 
behind the piston through the port o, drives the piston 
at high velocity to strike the snap. It will be appreciated 
that the passage of air through the central hole of the 
throttle valve to the exhaust port n is automatically 
cut off as the small port in that hole is closed by its entry 
into the left-hand bearing of the valve stem. At the 
same time the exhaust passage to the atmosphere 
| through ports o and p is closed by the movement of the 

exhaust valve to the left, this movement also opening 
|the space in front of the piston to the atmosphere 
| through the annular space, the port n, and round the 
“waist” of the exhaust valve which is then in line 
| with the port. On release of the finger pressure on the 
trigger the springs return both valves to the position 
shown in Fig. 2, and the riveting stroke can be repeated. 
The simultaneous operation of the two valves ensures 
immediate response of the hammer to the trigger move- 
ment. Should the central hole of the throttle valve 
become choked by dust, the whole valve assembly can 
| be withdrawn on removing the spring retaining cap 
| and the valve cleaned and replaced in a few minutes. 





Soutn AFRICAN RatLways.—The gross earnings of 


Further particulars may be obtained on between the inlet and the port m leading to the throttle | the South African Railways amounted to 3,572,325i. 


during the period January 9 to February 5, against 
3,377 ,5691. in the corresponding period of 1943. 
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THE PROCTOR IV TRAINER AIRCRAFT. 
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THE PROCTOR IV TRAINER 
AIRCRAFT. 


Tue records of performance of the Gull, Vega Gull, 
and Mew Gull aeroplanes built by the Percival Aircraft | 
Company since its formation in 1932 by Captain E. W. | 
Percival and Commander E. W. B. Leake are suffi- 
ciently noteworthy to ensure interest in any new} 
machine introduced by their successors, the present 
company of Percival] Aircraft, Limited, whose Proctor 
IV trainer is illustrated on this page. Before proceed- 
ing to describe the new machine, however, it is of 
interest to summarise the achievements of the earlier 
Percival types, as the Proctor IV is no sudden departure 
from the previous practice of the company, but repre- 
sents a logical development based on the experience 
gained with its predecessors. 

The Percival Aircraft Company began its operations 
at Gravesend, but the fact ry was transferred, a few 
years later, to Luton, the name of the firm being changed | 
at the same time to Percival Aircraft, Limited. Almost 
at once they began to make their mark in civil aviation, 
a standard Gull three-seater with a 130-h.p. engine, 
flown by Captain E. W. Percival, putting up an average 
speed of 143 m.p.h. over the 1,200-miles course of the 
King’s Cup race in 1932, and a Mew Gull, also piloted 
by Captain Percival, making the fastest time, with an 
average of 191 m.p.h., in the race for the same cup 
two years later ; an average to which he added another 
20 m.p.h. in 1935 in a similar machine. It was a Mew 
Gull, too, piloted by H. F. Broadbent, which set up 
a record of 6 days 21 hours 19 minutes for a flight from 
England to Australia in the same year; while the Gull, 
also in 1935, was flown from England to North Africa 
and back in 14} hours, by Captain Percival, and from 
England to Brazil (involving a 1,900-mile passage over 
the South Atlantic) in 2 days 13} hours by Miss Jean 
Batten. Subsequent outstanding flights by the several 
types of Percival Gull aircraft are too numerous to 
list in extenso: it is sufficient to mention that they 
include Mrs. Mollison’s flight from England to Cape- 
town and back in 1936 and Miss Jean Batten’s flight 
to Australia and on to New Zealand in the same year, 
successive record flights from Australia to England | 
by Miss Batten in 1937 and H. F. Broadbent in 1938, | 
and the England-South Africa-England record of 
12,600 miles in 3 days 6 hours 58 minutes, set up by 
Alex Henshaw in 1939, in a Percival Mew Gull. 

At the outbreak of the war, the Air Ministry selected | 
the Percival Vega Gull as a suitable civil type for con- | 
version to various Service uses. As converted, it was} 
renamed the Proctor, under which title it has under- | 
gone sundry modifications, indicated by successive | 
type numbers. The latest form of this machine, how- | 
ever, the Proctor IV, illustrated on this page, has been | 
completely redesigned, structurally and aerodynamic- | 
ally, and is a new type rather than a modification. It 
is a three-seater low-wing monoplane, fitted with a| 
de Havilland Gipsy Queen II engine of 210 h.p., and | 
has been designed to an Air Ministry specification as | 
a wireless trainer for the Royal Air Force and the | 
Fleet Air Arm. To distinguish it more positively | 
from the earlier Proctors, which were modified forms 
of the Vega Gull, it was known for a time as the Pre- 
ceptor; but eventually it became the Proctor IV. | 





;Compared with the previous Proctors, it is distin- 


| II engine, driving a de Havilland constant-speed pro- 


guished by the longer and deeper fuselage and the 
position of the tailplane, which is set higher in relation 
to the wings. The increased size of the fuselage makes 
possible a wider and deeper cabin, and a further opera- 
tional improvement is the lower line of the engine 
cowling ; the pilot, being seated well forward, has a 
good field of view over the nose of the machine and the 
leading edge of the wing—an important factor in 
making deck landings. His seat is on the port side, 


but he can easily keep in view an aeroplane flying | p 


slightly in front of and below him. 

The wing span of the Proctor IV is 39 ft. 6 in. and 
the length of the machine is 28 ft. 2 in. The aspect 
ratio is 7-72; the wing area, 202 sq. ft.; the wing 
loading, 17-3 lb. per square foot ; and the power load- 
ing, 16-8 lb. per brake horse-power. The Gipsy Queen 


peller, gives the machine a top speed at sea level of 
160 m.p.h. The maximum permissible cruising speed 
at sea level is 148 m.p.h., and the economical cruising 
speed is 140 m.p.h. The landing speed, with the 
flaps down, is 55 m.p.h. The rate of climb at sea level 
is 700 ft. a minute, and the official trials showed that 
a height of 5,000 ft. could be reached in 9 minutes. 
The ceiling is 14,000 ft. Under no-wind conditions, 
the machine will take off with a run of 320 yards and 
will clear a 50-ft. screen in 650 yards. The tare weight 
with full equipment is 2,370 Ib. and the maximum 
permissible “all-up” weight, 3,500 lb., leaving a 
disposable load of 1,130 lb., which enables the machine 
to carry the full equipment necessary for training the 


positive and fool-proof device ensures that the bottom 
front locking pins are in position before the top pins are 
inserted ; similarly, the gap fairings cannot be assem- 
bled until the top pins are in place. 

The outer portions of the wing, and the centre section, 
are constructed on two box spars, connected at intervals 
by bulkheads and by spruce diagonal braces. The 
contour is formed by wooden ribs, and the leading edge 
is reinforced by plywood, extending back to just behind 
the front spar. The centre section is covered with 
lywood, on each side of the fuselage, from the front 
spar to the trailing edge. This provides a wide walk- 
way, which is covered with a non-slip tread, giving easy 
access to the cabin. The remaining covering of t i 
is fabric. Wooden split trailing-edge flaps are fitted 
from the aileron to the side of the fuselage, and are 
operated by a hand lever in the cockpit. The fuselage 
is built on four spruce longerons, and has plywood sides 
and a pre-formed plywood bottom skin. The top deck- 
ing is also of plywood, attached to frames of laminated 
spruce, and the complete structure is covered with 
fabric. Hinged doors in each side provide easy access 
to the cabin from the wing; these doors can be jetti- 
soned, in an emergency, by pulling down levers mounted 
in the roof. 

The tail plane is a cantilever consisting of two 
wooden box-spars, with wooden ribs and a plywood 
covering, the whole being fabric-covered. It is secured 
to the fuselage by two bolts at the front spar and one 
at the rear spar, on the centre line. The elevator has 
a wooden box-spar, with spruce and 1 bebe ribs, and 
is diagonally braced to ensure a stiff contro) surface. 





wireless operators of the long-distance heavy bombers. 
This, however, is not its only use, as the need for an 
economical four-seater communications machine had | 
been foreseen and the Proctor IV is readily convertible 
to this purpose. The removal of over 200 Ib. of wire- 
less training equipment permits an extra passenger to 
be carried, with some luggage as well; moreover, the 
unit construction of the seat bearer and control-unit 
assembly makes it possible to convert the machine in 
a few hours into a side-by-side dual-control trainer, 
without any structural alterations. 

The main structure is built of wood, with metal 
fittings to join the various components. Many parts 
which are subject to little or no stress are made of 
plastics, and synthetic-resin glue is used throughout 
to cement the wooden structure. The interior is 
coated with seaplane varnish, so that the machine is 
practically waterproof ; it is stated that the Proctor IV 
is the first to be put into production in which a com- 
pletely waterproof synthetic-resin cement has been used 
throughout. Large inspection panels are provided to 
facilitate repair and maintenance. The wing is in three 
sections, the centre portion carrying the underearriage 
units; this portion, which is of uniform chord and 
thickness, is attached to the bottom of the fuselage by 
four bolts, the fuselage being recessed so that its under 
surface is flush with that of the centre wing section. 
The outer sections of the wing taper in chord and thick- 
ness, and are attached to the centre section by stainlessr 
steel fittings. The portion of the wing abaft the rea- 
spar and inboard of the aileron is arranged to hinge 


A trimming tab is provided on each side, operated from 
an irreversible fitting on the spar. The fin is of similar 
construction to the tail plane, and the rudder is similar 
to the elevator, with a horn at the top which houses 
the balance weight. A trimming tab is fitted to the 
trailing edge, controlled in the same way as the elevator 
tabs. 

The undercarriage comprises two robust long-travel 
units, one under each end of the centre wing section, 
giving the wide wheel track of 9 ft. 9 in. Each unit 
consists of a cantilever compression leg incorporating 
steel springs and a hydraulic recoil damper, the leg 
being attached at the top to a simple casting which is 
secured to the front spar by four bolts. The stream- 
lined fairing of the leg merges into the wheel fairing, 
at the rear of which is a mudguard. Medium-pressure 
tyres are used, and the wheels are fitted with Bendix 
mechanical brakes. The tail wheel is attached to a cast- 
aluminium rocker arm, hinged at the bottom of the 
sternpost, and is completely rotatable and self-centring. 
The shock absorber is a steel spring, damped by means 
of a Ferodo band. 

The engine, which can be started from the cockpit, 
is mounted in the nose of the fuselage on rubber anti- 
vibration blocks carried on tubular-steel bearers. The 
ignition system is fully screened, and a new feature of 
the mounting is an air scoop, designed for this machine 
by Percival Aircraft, Limited, which has proved to 
be very effective, giving a lower cylinder temperature, 
more evenly distributed, than had been obtained pre- 
viously with this type of engine. A vacuum pump is 
fitted to operate the blind-flying instruments, and a 





upwards so that the wing can be folded back, pivoting 
on the rear-spar joint. When the wings are spread, a 





large electric generator is driven from the engine. A 
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20-gallon fuel tank is carried in each outer wing section, 
between the root ends of the main spars, the feed pi 
being connected to a three-way cock in the cabin. The 
lubricating-oil tank, holding 3-8 gallons, is mounted 
in the leading edge of the centre section, on the port 
side, the oil cooler, fitted at the inboard end of the 
tank, being faired into the centre section and provided 
with an outlet flap, which can be adjusted when the 
machine is on the ground. 

Reference has been made above to the detachable 
assembly of the control unit and seat bearers, mounted 
in the centre section of the wing. This unit carries 
the rudder bar, control column, brake lever, fuel cock, 
fire extinguisher, compass, and pilot's seat. A similar 
unit, but without the fire extinguisher and other items 
which do not need to be duplicated, is fitted when the 
machine is used as a dual-control trainer instead of for 
wireless instruction. The seats and the rudder pedals 
are adjustable fore and aft. All controls are made as 
easy as possible to operate and, although totally 
enclosed, they are readily accessible by the removal 
of the inspection covers. The elevator trim-tab con- 
trol wheel, with its indicator, is mounted in the roof 
above the pilot, and the rudder trim-tab control, also 
with its indicator, is on the pért side, close to the 
instrument panel. The split flaps are controlled by a 
spring-assisted lever at the pilot’s left hand, giving 
three positions, namely, with the flaps either up or 
down, or one-third down, which is the setting at take- 
off. Through the action of the self-locking plunger, 
all three positions can be clearly felt by the pilot, who 
has no oceasion, therefore, to look at an indicator. 
The wheel brakes are applied by means of a hand lever 
at the pilot’s right hand, with a differential control 





worked by the rudder pedals. In the centre of the 
dashboard there is a bracket carrying the throttle and 
airscrew pitch controls, and there is an additional | 
throttle lever on the port side. 

The cabin is roomy enough to carry the largest type 
of wireless set used in operational aircraft. A fixed 
aerial and a trailing aerial cover the whole range of 
wavelengths needed in wireless training, and there is 
a direction-finding loop aerial on top of the cabin, for 
instruction in flying on a wireless beam and in taking | 
cross bearings. An Aldis lamp is included in the | 
equipment, for training in visual signalling, and inter- | 
communication telephones are provided, enabling a| 
wireless instructor in the rear seat to speak either to | 
the pupil or the pilot. The machine is also com-| 
pletely equipped for night flying, having the Royal | 
\ir Force standard blind-flying instrument panel, | 
cockpit lighting, landing lamps in the wings, naviga- 
tion lights, and downward identification lamps. There 
are two cockpit lights in the roof above the pilot, a 
third over the compass, and a fourth on the wall 
beside the rear seat, each lamp having a separate 
dimmer switch so that the operator can adjust the 
lighting over a wide range. When the machine is 
used as a four-seater, for communication purposes, the 
single rear seat is replaced by two seats, which still 
leave ample leg room and space for light luggage. 
The makers consider that, when the Proctor IV is 
no longer needed for war purposes, it should be a useful | 
civil type for use over routes where regular lines have | 
not been established, as it can carry four people at | 
140 m.p.h. for a low petrol consumption—l4 miles 
to the gallon. It is stated, too, that the deeper fuselage 
and the higher tail plane, by comparison with the 
earlier Proctors, are found to make for easier recovery 
from a spin, and that a model tested in the spinning 
tunnel at the Royal Aircraft Establishment was the 
first low-wing monoplane to pass the spin-recovery 
test without any modification being necessary. 





FUBL ECONOMY IN THE CHEMICAL INDUSTRY.—We 
have now received a report of the sixth fuel-efficiency 
lecture and of the ensuing di i which took place | 
at meetings held recently in London and Manchester 
under the auspices of the Association of British Chemical 
Manufacturers and the British Chemical Plant Manu- 
facturers’ Association. The lecture, which dealt with 
“ Economics of Methods of Producing Vacua,” was by 
Mr. J. Malley. 





] 
THE FENCING OF MILLING CuTTERS.—The yearly total 
of aceidents caused by revolving cutters of horizontal 
milling machines, which stood at 549 in 1938, had 
inereased to over 1,000 in 1941 and is still rising. The 
adoption of improved safety devices and precautions has 
become a matter of great urgency and the Factory 
Department of the Ministry of Labour and National 
Service has accordingly iesued a special booklet, Form 
292, January, 1944, dealing with this particular problem. 
The booklet, which is entitled Cutters of Horizontal Milling 
Machines, Fencing and Other Safety Precautions, forms 
No. 2 of the series of Safety of Machine Tools and Other 
Plant and is very fully and clearly illustrated. Those 
responsible for the ranning of horizontal milling machines 
would be well advised to procure a copy, which can be 
obtained from H.M. Stationery Office, price 3d. net. 





| Johannesburg, Transvaal ; 
Clifford Leonard L. Burke, Calcutta ; James Caldwell, | 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 

Associate to Associate Member.—Albert Walter Neal, 
Margate. 

Graduate to Associate Member.—Major James Baker, 
I.A.0.C.; Stanley Ashton Sewell Batchelor, Bromley, 
Kent ; Norman Beck, Luton; William Herbert Beres- 
ford, Coventry; Elec. Lieut. Harold Bradshaw, 
R.N.V.R.; Ernest James Burton, Hayes, Middx. ; 
Leslie Gilbert Combes, Manchester; Dennis Hicks 
Cuthbert, Warrington ; James Gordon Dawson, B.Sc. 
(Aberbeen), Derby ; Thomas Frederick Dodd, Keigh- 

H Sidney Downes, York, Pennsylvania, 

il a Geoffrey Drinkwater, Bolton; © Captain 
Robert Singleton Fletcher, 1.A.0.C.; Emeric Gaspar, 
London ; Major Hugh Lincoln Jones, B.Eng. (L’pool), 
R.A.S.C. ; Captain Eric Lawrence, R.E.M.E. ; Captai 
Gordon Alexander Malone, R.E., Prisoner of War; 
Major David Ross Mangles, R.E.; Frank Edwin Mills, 
Coventry; Hugh Watts Morgan, Worcester Park ; 
Leslie Alan Nevard, London; Manshanker Revashan« 
ker Pandya, B.Sc. (Eng.) (Lond.), Jamnagar, India ; 
T./Lieut, (E.) Ernest John Purser, B.Sc. (Eng.) (Lond.), 
R.N.; John Peter Gordon Rhind, B.Sc. (Leeds), Hud- 
dersfield ; Thomas Richard Robinson, Birmingham ; 
James’ Shedden, Staines; Norman Swales, B.A. 
(Cantab.), Leicester ; T./Lieut. (E) Charles Ian Tatter- 
sall, B.Sc. (Glas.), R.N.; Sqdn. Ldr. Horace Bramwell 
Ernest Waters, R.A.F.; Elec. Lieut. Donald Burke- 
wood Welbourn, M.A. (Cantab.), R.N.V.R. ; 
Bewlay Welch, Farnborough ; Michael Joseph Vincent 
White, Dublin. 


InstiTuTION oF Extecrricat ENGINEERS. 


Graduate to Associate Member.—Lieut. Gordon Arm- 
strong, M.Sc., R.N.V.R.; Joseph Charles 8. 
Eric Bird, Elstow, Beds. ; 


Salford ; Joseph Thom Carding, B.Sc., Wolverhamp-; 
ton; Geoffrey Manners Cavendish, Stroud, Glos. ; 
Joseph Wilfred Charlesworth, Bukuru, N. Nigeria ; 
Raymond Cooper, Enfield ; Alexander Gillies Crawford 
Greenock; Harold Hale, Loughborough; Ivan Her- 
bert Hess, B.Se. (Eng.), Cape Town; Lieut. John 
Bayley Holt, B.Se.Tech., R.N.V.R.; Thomas Roger 
Keene, Harrow, Middx.; Kenneth Elliott Kerridge, 
Hull; Major Leslie Henry Mallett, R.E.M.E.; Maxwell 
John Mehler, B.Sc., Wolverhampton; Richard Read 
Monk, Scarborough, W. Australia ; Captain David John 
Morris, B.E., B.Sc., D.M.E., Melbourne, Australia ; 
Reunie Joseph M. Nowak, Bridgwater; Harry Zander 
Purchase, Wellington, N.Z.; Harry John Randall, 
Sutton Coldfield, Birmingham ; Captain Neville Stan- 
ford Rogers, R.E.; Colin Ambrose Saxby, B.Sc., B.E., 
Chatswood, New South Wales; Captain Laurence 
Stanley Vos, R.A.; Thomas Williams, Ballymena, N. 
Ireland ; 
Nawabgunj, Bengal, India; Sec. Lieut. Ernest Herron 
Woffendale, R.E. 
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Calculations from Drawings. Graded Examples for Bench 
Fitters, Toolmakers, Inspectors, Jig and Tool and Other 
Junior Draughismen, and Apprentices. With Outline 
Solutions and Answers. By F. Hoitumpay. London: 
Sir Isaac Pitman and Sons, Limited. [Price 7s. 6d. 
net.) 

The Principles of Electrodeposition. (The Electro-Chemis- 
try of Electro-Plating.) By SamMvuet Fietp. London: 
Sir Isaac Pitman and Sons, Limited. [Price 25s. net.) 

A Business Booklet. Economics and Objectives Briefly. 
By D. Dixon. London: The Newbery Press (London), 
Limited, 133a, Bedford-road, Clapham, 8.W.4. [Price 
6d.) 

Melbourne and Metropolitan Tramways Board, Melbourne, 
Victoria. Report and Statement of Accounts for the Year 
Ended 30th June, 1943. 616-622, Little Collins-street, 
Melbourne: Offices of the Board. 

Mitteilungen aus dem Institut fiir Baustatik an der eidg. 
Technischen Hochschule in Ziirich. No. 13. Studien iiber 
das elastische Verhalten von Briickengewdélben einschlies- 
slich des Zusammenwirkens mit dem Aufbau. By Dr. 
ABDEL Aziz EL-Arovusy. Ziirich, 2: A. G. Gebr. 
Leemann und Co. [Price 12 Swiss francs.) 

The British Journal Photographic Almanac and Photo- 
grapher’s Daily Companion, 1944. Edited by ARTHUR 
J. DaALLaDaY. London: Henry Greenwood and Com- 
pany, Limited, 24, Wellington-street, W.C.2. [Price 
38. 6d. net.) 

Manuales de Ingenieria. Transmission y Distribucién de 
Electricidad. By Dr. T. F. Watt. London: Sir 
Isaac Pitman and Sons, Limited, and International 
Engineering Publishing Company, 39, Parker-street, 
Kingsway, W.C.2. [Price 8s. 6d. net.) 

Ministry of Production. The Production 
Guide, January, 1944. Revised edition. 
H.M. Stationery Office. [Price 3d. net.| 
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PERSONAL. 


Mr. Jonn Ciapp, B.Sc., A.M.Inst.C.E., M.Inst.M. & 
Cy.E., deputy borough engineer, Bromley, Kent, ha 
been appointed city engineer, St. Albans. 

Mr. S. E. CLARK has been appointed acting secretar) 
of the Southern Railway Company as from April 1, on 
which date Mr. T. E. BRarN will retire. The appointmen( 
will continue during the absence, on national service, © 
the secretary, BricgaprerR L. F. S. Dawes. Mr. W.S. M 
STAPLETON has been appointed acting assistant secreta: 
during the same period. 

Mr. H. J. Autcock, M.Sc., M.I.E.E., hitherto produ 
tion officer, has been appointed works controller of th: 
Northern factories of Messrs. Callender’s Cable an: 
Construction Company, Limited. Mr. Eric Bowyer 
B.Sec., has been made production manager of the firm 
Anchor Works. 

Mr. R. M. Gates has been elected President of th 
American Society of Mechanical Engineers in successiv: 
to Mr. H. V. Cogs. Messrs. Francis Bossom, Ratpi 
Bupp, E. N. Trump and R. V. Wrient have been mac: 
honorary members of the Society. 

Mr. M. Hety-Hvutrcntnson and CoLoneL L. V. 
BLACKER have resigned from the board of Parna! 
Aircraft, Limited, and the EARL or LiIMeRIcK, Mr. RK 
EGERTON JoHNSON and Mr. F. P. 8. STAMMERS hav: 
been elected directors of the company. 

Mr. F. C. Mannox has been appointed managing 
director, and Mr. H. C. Green, general manager, of 
Messrs. Murex, Limited. 


= 





Sin TristaMm EDWARDS was elected President of Th« 
Shipbui'ding Conference at the annua! genera! meeting 
he'd in Edinburgh on February 24. Sir Tristam succeeds 
| Mr. Witrrm AYRE, who has he'd the office for two 
years in succession. Mr. A. MURRAY STEPHEN was 
elected vice-president. 

Mr. R. F. Cook, M.I.P.E., chief process engineer, Th« 
Brush E'ectrica! Engineering Company, Limited, Lough 
borough, has been re'eased by the board of that company 
to take up the appointment of works manager to Messrs 
Craven Bros. (Manchester), Limited, at their Vauxhall! 
Works, Reddish, Stockport. 

Mr. RicHarp Wake, A.M.I.Mech.E., has resigned his 
appointment as Assistant Director, Department of the 
Director Genera! of Equipment and Supp'ies, Ministry 
of Supp'y, and has taken up the position of sa'es manager 
| to Messrs. John Ackworthie, Limited, Birmingham. 

Mr. W. J. Wioney, managing director of Darwins, 
Limited, Sheffie'd, has been appointed chairman of 
| Toledo Woodhead Springs, Limited, and of Darwins- 
| Toledo Overseas, Limited. Mr. 8. EVANS, secretary of 
| Darwins, Limited, has been clected a director of these 
| two companies. 
| The University of Oxford has conferred the honorary 
| de®ree of M.A. upon CoLonet H. G. Fraser, M.C 
T.D., M.LE.E., city electrical engineer and manager 
Oxford Corporation Electricity Supply, 
| The Ministry of Production have consented to release 
Sm WILtiAM PAaLmer, K.B.E., C.B., to take up the post 
of Principal Industrial Adviser to the Board of Trade. 
In this new post he will be specially concerned with 
leading questions of industrial reconstruction policy in 
connection with the engineering and other industries at 
present mainly engaged in war production. 

Mr. J. A. HARLE, M.I1.E.E., has been nominated for 
the chairmanship of the North-Eastern Centre of the 
Institution of Electrical Engineers, and CoLoneL H. 
Carter, T.D., M.1.E.E., has been nominated chairman 
| of the Scottish Centre. Both nominations are for the 
1944-45 session. 

Mr. T. E. BarRKER has been elected a director of 
Sir Lindsay Parkinson and Company, Limited, civil- 
engineering contractors, London, and Mr. J. T. BELL 
has been appointed secretary. 

Mr. W. H. Sirs, a director of Messrs. Allied Iron- 
founders, Limited, has been appointed deputy managing 
director of the company. 














MEASURING INSTRUMENT DEMONSTRATIONS.—Follow- 
ing a series of demonstration lectures in London and cer- 
tain Midland towns of British inspection instruments and 
measuring equipment, a second series has just been com- 
pleted at Weymouth, Bournemouth, Southampton and 
Portsmouth. The demonstrations, which were organised 
jointly by the Ministry of Production and Messrs. E. H. 
Jones (Machine Tools), Limited, The Hyde, London. 
N.W.9, were attended, on an average, by about 80 per- 
sons ateachtown. Some of the instruments were shown 
in operation and their handling was explained by 
expert demonstrators on the staffs of the manufacturers, 
the great advances made by instrument makers in Great 
Britain since the outbreak of war being effectively illus- 
trated. The demonstrations were intended for the 
executives, chief inspectors, foremen and other employees 
of local engineering firms and emphasis was laid more on 





practice than on theory. 
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NOTES FROM THE NORTH. 


GLaseow, Wednesday. 

Scottish Steel Trade.—There is continued activity in 
Scottish steelworks and as more scrap is likely to become 
available the prospects are satisfactory. Order books 
are being filled rapidly at present, and all branches of 
trade will be actively employed for many weeks. Current 
quotations remain unaltered and are as follows :—Boiler 
plates, 171. 128. 6d.; ship plates, 161. 3s.; sections, 
151. 88.; medium plates, } in. and thicker, rolled in 
sheet mills, 211. 158.; black-steel sheets, No. 24 gauge, 
221. 158.; and galvanised corrugated sheets, No. 24 
gauge, 261. 2s. 6d., all per ton for home delivery. 

Malleable-Iron Trade.—Business in the malleable-iron 
trade continues brisk and supplies of raw materials are 
adequate. Prices are as follows :—Crown bars, 
15l. 128. 6d.; No. 3 bars, 131. 128. 6d.; No. 4 bars, 
131. 178. 6d.; and re-rolled steel bars. 171. 15s., all per 
ton for home delivery. 

Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade is satisfactory. Work is progressing 
steadily and there are ample supplies of raw materials. 
Market prices are as follows :-—Hematite, 61. 188. 6d. 
per ton; basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks ; foundry iron, No. 1, 61. 5s. 6d., and 
No. 3, 61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM THE SOUTH-WEST. 

CaRDIFF, Wednesday. 
The Welsh Coal Trade.—During January there was a 
loss of production as the result of stoppages in the South 
Wales region, which also includes the Forest of Dean, 
Kristol and Somerset coalfields, of some 20,@00 tons; 
in spite of the fact that 29 of the stoppages were only of 
one day's duration. The Regional Controller, Mr. William 
jones, who reported these facts to the Regional Coal 
Board, said that, on the other hand, there had been some 
reduction in absenteeism during the month, particularly 
on Mondays. 


Centre, was 213 up to February 14. 
very difficult to negotiate on the Welsh steam-coal 
market throughout the past week. There was a sustained 


demand for all the more favoured kinds, but with pro- | 


duction far short of requirements. operators were only 
able to accept priority bookings. As a rule, collieries 
had sufficient business from the essential war industries 


and the public-utility concerns to ensure the absorption | 
of almost the whole of their potential outputs for some | 


time ahead, and in consequence, the general tone was 
firmly maintained. On export account there was a good 
demand from the neutral buyers, who were willing to 
take the very lowest qualities which were obtainable 
fairly readily, but the shipping position was again a 
limiting factor. There was a good demand for the large 
descriptions, but supplies were only sparingly available 
for some time ahead and the tone was steady. The 
sized and bituminous small sorts attracted keen attention 
and were very scarce so that recent strength was main- 
tained. The best dry steam smalls were in demand as 
an alternative fuel and these grades were busy. There 
was a good supply of the inferior smalls. Gas cokes 
were readily obtainable, but foundry sorts were scarce. 

Swansea Steel-Sheet Industry.—It is stated in the 
weekly market report of Incorporated Swansea Exchange 
that the demand for tin-plate has improved and that 
the orders placed by home consumers, for early and 
forward delivery, have reached a fair volume. 
Business in steel sheets unchanged; the demand 
continues good, but owing to the congested nature of 
manufacturers’ order bouks, new business is difficult to 
transact. Iron and steel scrap remains in good demand, 
but supplies of certain descriptions are not too plentiful. 
The prices of iron and steel products are as follows :— 
Standard-quality coke tin-plates, per box of 108 Ib., 
containing 112 plates measuring 20 in. by 14 in., 29s. 9d., 
f.o.r., for home consumption, and 30s. 9d., f.o.b., for export. 
Tin-plates carrying heavier coatings, 30s. and 30s. 44d. 
per box, f.o.r., for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d. per box, f.o.r., at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars, 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig-iron, 61. 14s., and basic pig-iron, 61. 0s. 6d., 
per ton delivered, and subject to a rebate of 5s. 
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THERMOPLASTIC CABLES.—A leaflet giving technical 
lata relating to electric cables insulated by a sheathing of 
polyvinyl chloride, in lieu of rubber, has been issued by 
Messrs. British Insulated Cables, Limited, Prescot, in 
order to enable users of electric cables and flexibie cords 
to assess the suitability of this mater al in circumstances 
where currents up to 660 volts are to be handled and in 
which conductors up to 0-06 sq. in. are employed. The 
data include the essential properties of a typical in- 
suiating grade of polyyinyi chloride compared with 
those of a typical pre-war rubber dielectric. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield manufacturers are becoming 
increasingly apprehensive regarding the prospects of 
recovering export trade. They have been separated from 
their old markets for so long that they are anxious to 
put to the test the possibility of re-establishing connec- 
tions. They state that many overseas markets are being 
so satisfactorily supplied from the United States and 
Canada that the recovery of these markets is likely to 
present great difficulties. Manufacturers in some branches 
of Sheffield industry are not so hard pressed for deliveries 
as they were some months ago, and are anxious to be 
able to use spare production facilities for building up 
overseas trade. The reply to the appeals for a relaxation 
of export restrictions is that materials cannot be spared 
at present for export trade and that shipping facilities 
are inadequate. Evidence of the reduced strain on the 
sources of production in the steel, engineering and tool 
trades is afforded by the de-reservation of numbers of 
young skilled men whose services hitherto have been 
regarded as necessary for the production of munitions. 
A strict and searching review of old reservations has been 
going on for some time, and many young workers have 
been called up for service with the Forces. 


South Yorkshire Coal Trade.—Coal supplies are still 





The number of men received for training, | 
under the Bevin ballot scheme at the Oakdale Training | 
Business was again | 


short and would be more extensively supplemented from 
| outcrop sites if there were greater transport facilities. 
As it is, there are large stocks at some of the open-cast 
| workings, notably at Wentworth, where the Barnsley 
| seam outcrops. Collieries are heavily booked for all 
washed and graded seams and have none to spare for 
ordinary users, the entire production being earmarked for 
priority concerns. The home demand leaves very little 
| scope for dealing with export inquiries, and very little 
shipment business is being arranged. There is a moderate 
eall for bunkering coal. Coke-makers are receiving 
| adequate supplies of coking coal and the make of coke 
| continues at a satisfactory level. 


' 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Transport difficulties are somewhat 
less acute than has been the case recently, but complaints 
| are still heard of delays in the delivery of material owing 
to ashortage of wagons. The output of some commodities 

is rather in excess of current requirements, but producers 
|of most descriptions of iron and steel have well-filled 
| order books and are running their plants at full capacity 
in an endeavour to cope with the heavy delivery claims. 
| There is rather more hematite available for distribution 
| and all other classes of pig-iron are plentiful. Large 
quantities of semi-finished steel are passing into use 
and producers of several finished commodities are dealing 
better than of late with their contract obligations. 

Foundry, Forge and Basic Iron.—Foundry pig is in 
| ample supply, though the make of local brands is still 
| intermittent and small. Forge pig is plentiful and the 
| output of basic iron fully meets the heavy requirements 
| of Tees-side consuming plants. 

Hematite, Low-Phosphorus and Refined Iron.—The 
| distribution of hematite is on a slightly improved scale, 
| but production is still limited by the scarcity of qualities 
of the ore required for its production. It is hoped, how- 
ever that a material expansion in production will be 
possible in the near future. Meanwhile, strict rationing 
of authorised users is unavoidable. Low- and medium- 
grades of phosphorus iron are in satisfactory supply. 


Manufactured Iron and Steel.—Finished-iron producers 
are well employed in some branches, but have little work 
on hand in certain departments, notably in those turning 
out the lighter descriptions of material. Re-rollers are 
very busy. They have satisfactory stocks of imported 
semi-finished material and are well supplied with home- 
produced billets, sheet bars and discard shell steel. The 
total tonnage output of steel continues exceptionally 
large, and is well taken up, but heavy joists, sections and 
channels are in little request and the demand for shell 
steel is easier. On the other hand, light and medium 
sections are wanted in large quantities and makers are 
well sold for months ahead. The heavy demand for 
plates and sheets of all descriptions continues to tax the 
sources of supply. There is no reduction in the demand 
for railway material and colliery requisites. 








TRANSVAAL GOLD INDUSTRY.—The output of gold in 
the Transvaal totalled 1,029,398 fine oz. in January, 1944, 
compared with 1,074,754 fine oz. in January, 1943. 





SwEDISH MororsHIP “* MATTAWUNGA.”—The Gétaver- 
ken shipyard, Gothenburg, recently delivered the cargo 
and passenger motorship Mattawunga to the Swedish 
Transatlantic Shipping Company. She has a deadweight 
carrying capacity of 9,050 tons and has accommodation 








for 12 passengers. 





NOTICES OF MEETINGS. 

Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Associa- 
tion: Saturday, March 4, 2.30 p.m., Hotel Metropole, 
Leeds. “‘ Shell Manufacture,” by Mr. J. E. Appleyard. 
Railway Engineering Division: Tuesday, March 7, 
5.30 p.m., Great George-street, S.W.1. ‘“‘ Organisation 
in Relation to Engineerirg Output and Efficiency on the 
L.N.E. Railway,” by Mr. J. C. L. Train. Birmingham 
Association : Thursday, March 9, 5.45 p.m., James Watt 
Memorial Institute, Birmingham. “ Blasting Explosives 
and Their Use in Industry,”’ by Mr. J. Hancock. 


JuNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, March 4, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. “Chemical Engineering,’ by 
Mr. W. H. D. Sutherland. Institution: Friday, March 10, 
6.15 p.m., 39, Victoria-street, S.W.1. “‘ Distributing the 
Products of the Engineering Industry,” by Mr. A. P. 
Quarrell. 

InsTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch; Saturday, March 4, 3 p.m., Engineers’ Club, 
Manchester. Short paper competition. Scottish Branch : 
Saturday, March 11, 3 p.m., Royal Technical College. 
Glasgow. “ Production of Malleable Iron Castings,” 
by Mr. J. Roxburgh. West Riding of Yorkshire Branch : 
Saturday, March 11, 6.30 p.m., Technical College, Brad- 
ford. ‘“‘ Moulding Sand and Gases in Relation to Casting 
Defects,”’ by Messrs. G. W. Nicholls and R. Oldershaw. 

RoyAL Society OF ArtTs.—Monday, March 6. 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lectures on “ Natural Resources of Great Britain.” 
Ill. “‘ Hydro-Electric Power,” by Sir W. T. Halcrow. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales Centre : Monday, March 6, 5.30 p.m., Royal 
Institution, Colquitt-street, Liverpool. ‘“‘ The Domestic 
Wiring Installation,” by Mr. W. J. H. Wood and 
others. Cambridge Wireless Group: Monday, March 6, 
5.30 p.m., Technical School, Collier-road, Cambridge. 
“Enemy Radio Equipment,” by Mr. C. P. Edwards. 
South Midland Centre : Monday, March 6, 6 p.m., James 
Watt Memorial Institute, Birmingham. “ Industrial 
Fire Risks,”” by Messrs. W. F. Cooper and F. H. Mann. 
Transmission Section: Wednesday, March 8. 5.30 p.m., 
Savoy-place, W.C.2. “‘ Transmission-Line Supports,’’ by 
Messrs. E. C. Neate and W. F. Bowling. Jnstallations 
Section: Thursday, March 9, 5.30 p.m., Savoy-place, 
W.C.2. “‘ Design of Electrical Installation Equipment,’’ 
by Mr. H. Drake. 


INSTITUTION OF 
Eastern Branch : 


MECHANICAL ENGINEERS.—North- 
Monday, March 6, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. (i) “A Survey of Plas- 
tics,” by Dr. S. L. Smith. (ii) “ Moulding Plant for 
Plastics,” by Mr. J. L. Daniels. Also at the Kast Midlands 
Branch : Tuesday, March 7, 6.30 p.m., Technical College, 
Chesterfield. South Wales Branch: Tuesday, March 7, 
3 p.m., South Wales Institute of Engineers, Cardiff. 
Symposium of papers on “ Welding.” 

INSTITUTION OF RUBBER INDUSTRY.—London Section : 
Monday, March 6, 6.30 p.m., Caxton Hall, 8.W.1. 
(i) “ Synthetic Lactices,” by Dr. C. F. Flint. (ii) “‘ Na- 
tural Latex,” by Mr. E. W. Madge. 

BRADFORD ENGINEERING SOCIETY.—Monday, March 6, 
6.45 p.m., Technical College, Bradford. ‘‘ High-Pressure 
Valves,”” by Mr. George Sewell. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, March 7, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘“ Ship Structural Members, Part II,’’ 
by Messrs. C. 8. Lillicrap and C. J. C. Jensen. 

INSTITUTION OF PRODUCTION ENGINEERS.—Western 
Section: Tuesday, March 7, 7 p.m., New Technical 
College, Gloucester. “‘ Die Casting,” by Mr. A. O. R. 
Johnson. London: Friday, March 10,7 p.m., Institution 
of Civil Engineers, Great George-street, S.W.1. ‘* The 
Cathode-Ray Tube,” by Mr. R. Puleston. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Graduates’ Section : Tuesday, March 7, 7 p.m., Technical 
College, Luton. “ Sheet Metal,” by Mr. V. Farrante. 

NEWCOMEN SocreTy.—Wednesday, March 8, 2.30 
p.m., Institution of Mechanical Engineers, Storey’s-gate 
S.W.1. (i) “ Millstones in Wind and Water Mills,” by 
Mr. John Russell. (ii) “ The Chapman Papers: A Note 
on the Hansom Cab,” by Mr. W. A. Young. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, 
March 8, 6 p.m., Municipal Annexe, Dale-street, Liver- 
pool. “ Aspects of Civil Engineering,” by Mr. H. 
Hamer. 

ROYAL AERONAUTICAL SocieTy.—Thursday, March 9, 
5.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘“ Aerodynamic Features of German Air- 
craft,” by Messrs. M. B. Morgan and R. Smelt. 

INSTITUTE OF MARINE ENGINEERS.—Friday, March 10, 
Connaught Rooms, Great Queen-street, W.C.2. 11.30 
a.m., Annual General Meeting. 1 p.m., Luncheon. 
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CONSTRUCTIONAL FEATURES OF GERMAN AIRCRAFT. 


(For Description, see Page 161.) 
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have been issued by the Ministry of Fuel and Power 
One of the posters illustrates a Lancashire boiler and 
economiser and the other a single-pass Economic boiler 
The illustrations have the principal parts distinguished 
by large numbers and below them are correspondingly 
numbered notes emphasising what course should lk 
taken to secure efficiency, ¢.g., in the way of firing 
manipulation of dampers, prevention of air and stean 
leaks, etc. The posters may be obtained on applicatio: 
to the Public Relations Department, Ministry of Fuel and 
Power, 7, Millbank, London, 8.W.1. 


TRANSPORT DiscUssiION GrouUPs.—On page 393 of 
| vol. 155 of ENGINEERING (1943) we gave some part culars 
of the formation of discussion groups of members of th« 
| Institute of Transport. Notes on the conduct of such 

|} groups were given in the October, 1943, issue of the 
Journal of the Institute and these contained advice on 
the organisation of groups, suggested topics for dis 

RESEARCH ON INDUSTRIAL DIAMONDS.—A research | Mr. Grodzinski, are being added to, and the information | cussion, a short list of books, pamphlets and papers of 
department has recently been established by the Diamond | service of the department is available to all users of | interest to students of transport, and specimen reports 
Trading Company Limited the London offices of which | diamond tools and engineers interested in the subject. | of discussion-group meetings. These notes have now 
are at 32-34, Holborn Viaduct, London, E.C.1. The! Close contact ts being established with other research | been reprinted in booklet form and persons interested 
department, which is under the management of Mr. Paul organisations. | may obtain copies on application to the Institute, 15, 
Grodzinski, A.M.I.Mech.E., is engaged on the investiga- - - | Savoy-street, London, W.C.2. We are informed that 
tion of the properties of diamonds, their preparation for STATIONARY BOILER OPERATION.—Two effective pos- | transport discussion groups are now functioning in London, 
use and, more particularly, their present and potential | ters intended for display in the boiler rooms of industrial | Edinburgh, Leeds, Bradford, Doncaster and Portsmouth 
applications in industry. A library and technical archives, | installations in order to guide stokers and other operators | and that inquiries have been received with a view to 
which have been built up over a number of years by ' ip the economic handling to the boilers in their charge, ' forming groups at Glasgow, Reigate and Sheffield. 
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Offices for Publication and Advertisements, 
25 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
['ELEGRAPHIC { “ ENGINEERING,” 

ADDRESS LONDO 
Terzruons Nomper—TEMpie par 3663 (2 lines). 


LESQUARE, 





The Editorial and Publishing de-| 


partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata). payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonia] subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 

3 are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 


possession for more than two years. 





All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 


| lubricated journal bearings. 
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FLUID DYNAMICS IN 
| ENGINEERING. 


| ‘EXPERIMENTAL Fluid Dynamics applied to Fngin- 
| eering Practice’ was an appropriate subject for the 
| lecture recently given by Dr. G. A. Hankins to the 
| North-East Coast Institution of Engineers and Ship- 
builders, inasmuch as Froude’s pioneer work in 
formulating a scientific basis for the experimental 
prediction of hull resistance marked an epoch in 
the development of ship design. The principles 
of similarity, under which ship-model tests must 
be made and their results applied in full-scale 
design, are now so well established and widely 
accepted that ship-tank testing is not uncommonly 
cited as an argument in support of proposals to 
undertake other types of engineering research by 
means of small-scale apparatus. Perhaps even 
more spectacular has been the utilisation of experi- 
mental fluid dynamics in the improvement of 
aircraft, a valuable indirect result of which has 
been a growing tendency for engineering problems 
of widely differing types to be approached by 
methods of dimensional analysis. These methods 
are valid and instructive for the study of static 
structures no less than of dynamic behaviour in 
mechanisms, and it is worth emphasising that fluid 
dynamics is only one of many branches of engin- 
eering in which a fundamentally similar basis 
underlies the successful application of scientifically- 
derived experimental results. 

Nevertheless, on account of the intractable nature 
of mathematical theories of fluid motion, fluid 
dynamics has proved by far the most attractive 
subject for dimensionally correct experimental work, 
and one of the most noteworthy features, implicit 
in the scope of Dr. Hankins’s paper, is the great 
range of engineering activity in which fluid dynamics 
plays an important part. The same lines of thought 
as govern the application of results obtained from 
tests of ship models serve also for studying resistance 
to flow in pipes and channels, or determining the air 
resistance of a ship’s upper works or the wind forces 
upon a structure, or correlating the behaviour of 
Within the same 
general framework, however, there are important 
differences in the conditions under which experi- 
ments in fluid dynamics should be conducted and 





Orders should be made payable at Bedford Street,| their results interpreted. They arise from the 
Strand W.C.2. 





| varying extent to which the different physical pro- 





perties of fluids tend to exert controlling effects 
over the motion, and lead to the use of the familiar 
Froude and Reynolds numbers for defining the 
condition or scale of the regime of flow. 

Since these twc criteria have been in common 
use, a great deal has been discovered regarding the 
quantitative influences of the roughness of the 
surfaces by which flowing fluids are bounded. This 
relatively new knowledge may be regarded, academi- 
cally, as a secondary criterion, modifying the major 
effect of the Reynolds number without superseding 
it. Its practical value, however, is very consider- 
able, since, in fact, the surfaces of engineering 
materials are almost invariably rough, and are 
commonly affected in this respect by the duration 
and conditions of service. Although, therefore, the 
experimental confirmation of boundary roughness 
theory has been derived largely from tests of 
hydraulic flow in pipes, the results throw light on 
the skin frictional resistance of ships’ hulls and 
surfaces of streamline form generally. Perhaps the 
most interesting feature of the roughness/resistance 
characteristics is the’ relation between the average 
height of the roughness and the thickness of the 
viscosity -affected layer adhering closely to any boun- 
dary. The thickness of this boundary layer is a 
function of the Reynolds number, whence it follows 
that, for fluid motion past a boundary of definite 
average roughness, there exists a critical Reynolds 
number below which the surface may be regarded 
as hydraulically or aerodynamically smooth, and 
above which the effects of roughness begin to pre- 
dominate over those of the speed, viscosity and 
density of the moving fluid. By implication, as 
speeds in a given fluid become increasingly great, 
so the influence of surface roughness, as a factor 
adversely affecting resistance, gains in importance. 
These discoveries have already exerted a profound 
influence upon the external surface finish of high- 
speed fighter aircraft in this country, and may be 
confidently expected to have many other engineering 
applications, among which several problems arising 
from the use of jet propulsion can be foreseen. 

It is noteworthy that increased speeds of flight 
have also been among the factors instrumental in 
bringing roughness effects into the foreground of 
scientific consideration, and the same tendencies in 
other directions are exemplified in many recent 
developments of experimental fluid dynamics. Their 
importance derives from the remarkable changes in 
the behaviour of fluids in motion and in the corres- 
ponding characteristics of resistance to flow, which 
occur when the speed is high enough for the compressi- 
bility of the fluid to introduce effects comparable in 
magnitude with those of viscosity and inertia. In 
marked contrast with the regimes of flow at moderate 
speeds, throughout which the linear dimensions of 
the boundaries or obstructions to flow are combined 
with the velocity and the kinematic viscosity of the 
fluid to determine the conditions for similarity of 
flow, the ‘* sonic speed ” regime for any given shape 
of boundaries is governed by the relation between 
the inertia and elastic characteristics-of the fluid. 
This relation reduces to the Mach number—the ratio 
between the speed of the fluid and the speed of 
sound propagation in it. Prior to the outbreak of 
the war, the need for considering the Mach number 
in experimental fluid dynamics was mainly restricted 
to the study of projectiles and the performance 
analysis of airscrews when the speed of the blade 
tips exceeds that’ of sound’in/air. Already, however, 
the speed of the air locally, past engine nacelles and 
other excrescences on the wings and bodies of high- 
speed aircraft, was high enough to introduce com- 
pressibility effects, even though the speed of the 
aeroplane was less than half that of sound. 

In this connection, the design of wind tunnels 
for research on the resistance of aeroplane parts 
at supersonic air speeds raised incidental problems 
of great difficulty, to which Dr. Hankins was able 
to refer authoritatively in his lecture as a result 
of his intimate knowledge of Stanton’s work on this 
subject. Since the war started there have been, no 
doubt, many and far-reaching developments in aero- 
dynamics at sonic speeds, from which engineers 
generally may confidently expect to benefit. Mean- 
while, it is not too soon to endorse Dr. Hankins’s 
opinion that the knowledge already available is 





reaching the stage at which it is likely to be of real 
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assistance to mechanical engineers, particularly to 
those concerned with the design of high-speed steam 
and gas turbines, and air compressors. A point 
worth a little attention is that a body of small size, 
subject to gas flow at sonic or higher speeds, exhibits 
widely different resistance characteristics from those 
of a larger body of the same shape, exposed to a lower 
speed, yet subject to the same Reynolds number as 
the smaller one. Among the little information that 
has been published from aerodynamic laboratories 
since the war started are some results of tests, from 
the Italian Guidonia high-speed wind tunnel, to 
determine the effects of increasing Mach number 
upon spheres and cylinders, in a critical region of 
Reynolds number. They demonstrate that air 
speeds less than half that of sound produce quite 
marked effects ; that Reynolds numbers above the 
critical, combined with Mach numbers somewhat 
below 0-8, give rise to a region of positive dynamic 
pressure over the leeward surface of the sphere or 
cylinder ; and that at sonic and supersonic speeds 
the critical variation of resistance coefficient as 
affected by Reynolds number, disappears. 

The object of citing these effects in some detail 
is to emphasise how very complex, beyond hope of 
confident prediction in most cases, the dynamic 
effects of fluids are, even under conditions which 
engineers may expect to encounter in their work ; 
and with what pains is the complete picture of fluid 
motion being gradually pieced together. Even with 
the simplification introduced by the non-dimen- 
sional parameters that are criteria of limited regimes 
of flow, the interactions among them present a 
formidable array of problems. Nor is it only as 
regards resistance to flow that the difficulties are 
serious. The fundamental question of measuring 
the speed of fluid flow is essentially of the same 
character, and in a recent communication to the 
Institution of Mechanical Engineers Mr. Hodkinson, 
of the Metropolitan-Vickers Electrical Company, 
has directed timely attention to some of the 
theoretical and technical modifications demanded 
if impact tubes are used to measure very high or 
very low speeds. 

Implicit in Dr. Hankins’s lecture are several 
constructive ideas which the foregoing paragraphs 
are intended to indicate more definitely. Prominent 
among them is the thought that, since the behaviour 
of fluids in motion is so intimately bound up with 
their physical properties, engineers can with advan- 
tage make themselves better acquainted with the 
liquids and gases with which they have to deal. 
Apart from the commonest fluids, air and water, 
there is evidently a great deal to be learned as an 
introduction to the particular study of fluid dynamics 
and it is easy to foresee plenty of work for the 
physicist, and close co-operation between him and 
the experimental engineer, before the new knowledge 
outlined by Dr. Hankins can be applied in such 
technologies as refrigeration, high-pressure steam, 
internal-combustion turbines, metal founding, plas- 
tics manufacture, and chemical production on the 
industrial scale. The mere enumeration of these 
few directions in which engineers will be actively 
engrossed under reconstruction programmes, com- 
bined with the realisation of what opportunities 
for progress are offered by branches of engineering 
in which water, air, oil fuel or liquid lubricants 
play an indispensable part, sufficiently emphasise 
the future importance that should attach to the 
study of fluid motion. The shipbuilding industry 
is concerned in many directions with applications 
offering great potentialities for improved perform- 
ance and efficiency. Not the least notable aspect of 
Dr. Hankins’s lecture was his insistence on the need 
for experiment, both as a means of discovering new 
facts and as a first essential to the successful appli- 
cation of existing knowledge. The point is one that 
will be kept fully in mind, no doubt, by the British 
shipbuilding industry in connection with its new 
research association. An industry which has been 
so closely concerned with hull resistance, propeller 
performance, and many directly associated problems 
of hydrodynamics, should be exceptionally endowed, 
alike by tradition, experience and competence in 
research methods, for experimenting in fluid dyna- 
mics on a truly comprehensive scale, and making 
its results widely available for the advantage of 
scientific engineering generally. 





CANADIAN POWER 
DEVELOPMENTS. 


ALMost immediately after the outbreak of war, 
demands for extra power supplies arose in Canada. 
Manufacturing plants of many kinds were soon 
working to full capacity, extensions were put in 
hand, and new factories were planned. Fortunately, 
from the point of view of the electricity supply 
industry, the building up of the present heavy 
demand took a considerable time. With minor 
exceptions, all Canadian power stations are hydro- | 
electric and this type of plant requires a longer | 
period for construction than is needed for steam 





plants. Extensions and new works were put in hand, 
however, and energetically pressed forward, and 
much extra capacity became available as new | 
factories came into operation. As manufacturing | 
plants do not take as long to construct as dams | 
and other hydraulic works, there were periods in | 
the earlier years when the demands from the muni- 
tions industries exceeded the apparent capacity | 
of the available generating plant. The situation | 
was met by curtailing supplies of secondary power, 
which is largely used in electric boilers in paper 
works, and by restricting domestic consumption. 

The results of four years of intensive develop- 
ment is that a total of more than one and three- 
quarter million horse-power has been added to the 
hydro-electric capacity of the country. The increase | 
in manufacturing activity has been so great, how- 
ever, that even this impressive total has not over- | 
taken the demand, and restrictions of the use of | 
secondary power have still to be exercised. The | 
long period required for the construction of important | 
hydro-electric works is Wustrated by the curve of | 
progress on which new plant has;come into service. | 
In the year 1941, a total of 254,600 h.p. was added ; | 
in 1942, the figure was 378,600 h.p.; and in 1943, | 
no less than 1,002,273 h.p., which is more than | 
8 per cent. of the total developed capacity of the | 
country in 1939. The figure of 1,002,273 h.p. does 
not entirely represent new generating plant, as it 
includes one 65,000-h.p. unit and two 85,000-h.p. | 
units transferred to new generating stations at | 
which the water conditions allowed larger outputs | 
to be obtained. Allowing for these transferences 
and certain modifications in other plant, the net 
increase in plant capacity in 1943 was 810,973 h.p. 
The figures which have been quoted include private 
works stations which are not connected to public 
mains, but it is stated in the latest issue of the 
annual review published by the Dominion Water 
and Power Bureau of the Department of Mines and 
Resources that 90 per cent. of the Canadian water- 
power plant is installed in stations connected to 
public supplies, and that these stations generate 
more than 98 per cent. of all electricity sold in 
Canada or exported to the United States. 

The outstanding development of the year 1943 
was the completion of the Shipshaw generating 
station of the Aluminium Power Company on the 
Saguenay River, which runs into the River St. 
Lawrence about 170 miles below Quebec. This 
station now has an installed capacity of 1,020,000 
h.p., which is almost double that of the next largest 
Canadian development. The plant consists of ten 
85,000-h.p. and a number of 55,000-h.p. sets. Two 
of the 85,000-h.p. units were transferred from the 
company’s lower-head generating station at Chute a 
Caron, on the same river. In conjunction with its 
associated-company, the Saguenay Power Company, 
the Aluminium Power Company provides power for 
the great aluminium extraction plant at Arvida, 
which is situated about 100 miles from the mouth 
of the Saguenay River, and is the largest plant of 
its type in the world. The Canadian production of 
aluminium is now six times greater than it was in 
1939, and is larger than pre-war world production ; 
about 40 per cent. of the requirements of the 
United Nations are being met. The whole of the 
plants are situated in the Province of Quebec. 
Bauxite is imported from British Guiana and 
eryolite from Greenland. 

Although Ontario is the greatest manufacturing 
province in Canada, 56 per cent. of the developed 
water power of the country is situated in Quebec, 





which exports large amounts of power to the neigh- 


bouring province, Various arrangements in con 
nection with power supply exist between Ontario 
and Quebec, of which one of the more important is 
the agreement concluded early last year by whic! 
certain. sites on the Ottawa River, suited for powe: 
developments, were allotted to each. The rive: 
forms the boundary between the provinces. The 
main power plant additions in Quebec, in addition 
to the great development on the Saguenay River, 
were the installation of two new units by th 
Shawinigan Water and Power Company in stations 
of the St. Maurice River, on which the Shawiniga: 
Falls are situated and which runs into the St 
Lawrence about midway between Quebec and 
Montreal. One set of 40,000 h.p. capacity was 
installed in the Rapide Blanc station, raising its 
capacity to 200,000 h.p. and the other, of 44,500 h.p.. 
was added to the La Tuque station, bringing it up 
to 222,500 h.p. 

We need not refer here in detail to developments 
in Ontario, as they were dealt with on page 72 
ante. As, however, that survey dealt with 1942, it 
may be added that the additional station at DeCew 
Falls was placed in commission. A further important 


| activity was the construction of the submerged 


weir at Niagara for the purpose of diverting mor 
water to the Canadian side. An illustrated descrip 
tion of this project has already appeared in thes: 
columns.* In the course of the year, the Hydro 
Electric Commission installed more than 175,000 
kVA of transformers at various points and con 
structed a 110,000-volt transmission line, 120 miles 
long, from Port Arthur on Lake Superior to the 
Steep Rock iron mines, to provide power to operate 
pumps which will drain some 10,000 million gallons 
of water from Steep Rock Lake in order to facilitate 
the recovery of iron ore lying beneath its bed. As 
this will result in the shutting down of the Moose 
Lake generating station of the Ontario-Minnesota 
Pulp and Paper Company, alternative power will bx 
supplied to this company over the new line. 

From the point of view of potential water-powe: 


| capacity, the Province of Manitoba occupies the 


third position after Quebec and Ontario. It is, 
however, run very close by British Columbia and 
the development which has been carried through 
in this latter province is nearly twice as great as 
that in Manitoba. The developed capacity in British 
Columbia is of the order of 800,000 h.p. The 
province is playing an important part in war 


| industry, particularly in the fields of shipbuilding 


and mining. The report does not record any new 
installations in Manitoba during 1943, but in British 
Columbia the West Kootenay Power and Light 
Company proceeded with the installation of two 
34,000-h.p. turbines in its new station at Brilliant, 
on the Kootenay River. Two similar units will be 
added later. This is the company’s fifth station on 
this river, and with its completion the whole of the 
suitable sites will have been utilised; the total 
capacity of the five stations will be 414,000 h.p. 

The relatively small provinces in the east of 
Canada, New Brunswick and Nova Scotia, are not 
so liberally endowed with natural water-powe! 
sources as their larger neighbours, and most of the 
suitable sites have been developed already. The 
hydro-electric installations in each case total about 
135,000 h.p. In these provinces, steam stations 
are commoner than in most parts of Canada, 
although important steam stations are also to be 
found in Alberta and Saskatchewan, where water 
power development is less than in New Brunswick 
or Nova Scotia. The main progress during the year 
in New Brunswick was the installation of a new 
7,500-kVA steam unit in the Grand Lake Station 
of the New Brunswick Electric Power Commission, 
bringing the total capacity of the station up to 
20,000 kVA. The Halifax steam station of the 
Nova Scotia Light and Power Company is also being 
extended, but in this case progress was delayed by 
tardy delivery of equipment. A small hydro-station 
development was carried out by the Nova Scotia 
Power Commission which completed a station on 
the Medway River at Eel Lake. This contains a 
single 1,290-h.p. turbine, but its output is limited 
to 900 h.p. by the capacity of the generator to which 
it is connected. 





* ENGINEERING, vol. 156, page 241 (1943). 
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NOTES. 


THe REHABILITATION OF THE DISABLED. 


Axy employer of labour who has doubts of the 
practicability of utilising effectively the services of 
blind or otherwise disabled persons should have these 
doubts removed by a visit to the ““ Back to Work” 
Exhibition at the Royal Academy, Piccadilly, 
London, under the auspices of the Ministry of Labour 
and National Service and the Ministry of Informa- 
tion. It is possible to give here only a few typical 
examples of what can be done, and is being done, by 
the organisations represented in the exhibition to 
enable disabled persons to overcome handicaps 
which, at first sight, might seem insuperable. The 
loss of a lower limb, from which several of the 
operators suffer, is not perhaps a major handicap, 
but when a young man of 23, formerly of the Royal 
Engineers, is completely blinded and has had his 
left arm amputated, his useful career might seem 
to be at an end; but he is to be seen at the exhi- 
bition operating a Maxicut seven-tool lathe on pro- 
luctive work. An attachment to the stump of the 
left arm enables him to handle one lever, while the 
other is operated by his uninjured right hand. The 
only alteration to the machine is the substitution of 
a buzzer for the usual warning light. Another ex- 
Royal Engineer, 33, and also totally blind, operates 
, plastic moulding machine with a surprising sure- 
ness of touch. Two other completely blind men, 
both ex-Service, operate a bar capstan lathe and a 
Wadkin routing machine, respectively. These men 
were trained at St. Dunstan’s and are normally 
engaged on production work. This is the case with 
many of those seen at the exhibition ; for example, 
a youth of 18 who has had both hands amputated, 
but is now a skilled electric welder with Messrs. 
Richard Crittall and Company, Limited (Air Ducts, 
Limited). A former bookbinder, aged 46, suffering 
from partial paralysis and with deformed hands and 
arms, is now employed as a turner by Messrs. 
Speedometer Repair Services, the work he is doing 
at the exhibition being of a high degree of delicacy. 
{ man, totally blind since the age of 21, now 
operates a fly press for the Osram Valve Company. 
Several blind employees of the Sperry Gyroscope 
Company, and of the World Moulded Metal Com- 
pany, are seen operating various single-purpose 
machines, on inspection work, on assembly, etc. 
One blind man, employed by Messrs. E. H. Jones, 
Limited, uses a comparator fitted with distinctive 
bells, for inspection work to limits of 0-001 in. A 
number of other occupations are represented, 
including those of telephonist and typist. The 
disabled or blind persons are not all ex-Service 
people ; a number are civilians and some are still 
in process of being trained at one or another of 
the Government Training Centres, under the L.C.C. 
(Welfare of Blind Department), in the workshops at 
the National Institution for the Blind, and elsewhere. 
The exhibition, which was opened by the Rt. Hon. 
Ernest Bevin, M.P., on Wednesday, February 23, 
will remain open from 10 a.m. to 6 p.m., Mondays 
to Saturdays, until Tuesday, March 14. Admission 
is free. It is an encouraging and effective demon- 
stration, which should have the incidental result of 
inducing a more general support, where support is 
needed, of the various organisations which labour 
to restore hope and usefulness to the disabled. 


REMOTE-CONTROLLED WEAPONS. 


The apparent German obsession with remote- 
controlled weapons—now extending, it is disclosed, 
to * beetle” tanks, containing a charge of about 
half a ton of explosive—is a curious development in 
the methods of an enemy whose forces have not 
shown, hitherto, any marked reluctance to engage in 
combat at close quarters, even against considerable 
odds. No positive evidence has been adduced 
regarding the rumoured radio-controlled giant 
rocket, with which the Germans are alleged to have 
been experimenting, but the dirigible bomb, simi- 
larly controlled, has been used against Allied 
shipping in convoy, and Mr. Churchill referred in 
Parliament, on February 22, to the possibility of 
attacks on this country by crewless aircraft. The 
“beetle,” it is stated, has been used in Russia as 


account, it also is radio-controlled; according to 
another, it is electrically-operated, through wires 
which are unreeled as the tank advances, from a 
control position in the enemy’s forward lines, after 
the manner adopted in the Sims-Edison electrically- 
propelled torpedo, developed in the United States 
many years ago. In profile, the ‘‘ beetle ” appears 
to resemble the later British tanks of the last war, 
the “‘ idle’ half of the track, between the rear and 
front sprockets, passing over the top of the body. 
As, in any case, no device of this kind ean be so 
effective as a few well-aimed rounds from a 
moderately heavy gun, it is interesting to speculate 
on the process of thought or the psychological im- 
pulse which leads the enemy to devote so much 
attention to weapons of doubtful effect and no 
more than approximate accuracy after having 
displayed such proficiency in the production and 
use of weapons which are both more powerful and 
more precise. 
TRAINING FOR MANAGEMENT. 


The subject of training for management formed 
the basis of the discussion which followed a luncheon, 
held in London on Wednesday, February 23, by the 
Engineering Industries Association, under the chair- 
manship of Mr. E. C. Gordon England. The dis- 
cussion was opened by Sir Ernest Lemon, O.B.E., 
President of the Institution of Production Engineers, 
whose main argument was that practical experience 
in management, when training men in the art of 
managing both men and materials, was of greater 
importance than academic qualifications; he 
instanced, as a concrete example of a workable 
method, the staff college established by the London 
Midland and Scottish Railway. After this had 
been in operation for some two years, the war 
intervened and restrictions were imposed, but the 
results from even that short time had been good. 
The experience passed on by word of mouth was of 
great value, and the standard of management could 
be improved both in large and small organisations 
by seeking the aid of men who had proved them- 
selves to be really managers. It seemed that even 
small firms might be of service if they allowed their 
best men to join, temporarily, the panel of teachers 
of such an organisation. The term “ research ” 
unfortunately tended to become identified with 
material things only ; the spirit of investigation it 
implied should be extended to the general conduct 
of an organisation. This would imply a freer inter- 
change of knowledge and views, and it had to be 
admitted that most firms had adopted a too secretive 
attitude in the past. He suggested the formation 
of an Industrial Council and an Industrial Advisory 
Staff. Mr. Gordon England, in commenting on Sir 
Ernest’s remarks, observed that they seemed to 
indicate considerable reconstruction, but the main 
difficulty was to determine who was going to under- 
take such reconstruction. Several of the speakers 
agreed that not enough was known of what “ the 
other man” was doing, and it was suggested that 
in the United States there was much less reticence, 
even among firms in the same branch of produc- 
tion. Another speaker thought that the primary 
need was for men with new ideas, rather than a more 
general exchange of experience. It is stated that 
some 500 firms now belong to the Association, the 
London office of which is at Salisbury-square House, 
Fleet-street, E.C.4. 


CoMMERCIAL ELEcTRIC REFRIGERATION 
ASSOCIATION. 


Speaking on the occasion of the first annual 
luncheon of the Commercial Electric Refrigeration 
Association, held at the Connaught Rooms, London, 
W.C.2, on February 23, Mr. E. G. Batt, the indepen- 
dent chairman of the Association, stated that until 
comparatively recently there had been no organisa- 
tion under the gis of which firms engaged in the 
refrigeration industry could meet to discuss matters 
of policy affecting their industry as a whole. In 
1940, however, the principal manufacturers had 
met and established what was now known as the “old 
C.E.R.A.” ; it was this body which Mr. Whalley, 
of the Ministry of Food, had approached in 1942, 
with a request that an endeavour be made to 
effect economies in the servicing sections of the 
industry. As a result of these negotiations the 





well as more recently in Italy. According to one 





Association, as now constituted, was founded, and 


the members could look back with satisfaction and 
pride on the fact that, in its short life, the Associa- 
tion had made a satisfactory start and had already 
done useful work. With a membership numbering 
some 220, it was in a position to give proper con- 
sideration to any problems affecting the industry, 
whether these concerned manufacture, distribution 
or service. As soon as world conditions allowed, 
industry in general would be expected to bring into 
effect its previously-planned scheme of reconstruc- 
tion and to do everything possible to re-establish the 
British export markets. Britain must build her 
export strength on goods which she could make 
better than others and on new goods which she 
could be the first to make. Research, whether 
carried out by individual or national effort, must 
have a front place in any programme for the future. 
Standardisation was another matter which required 
careful study and encouragement, and full considera- 
tion must be given to the requirements of the 
home as well as the export markets. Mr. Batt’s 
speech was in reply to the toast of “The Associa- 
tion,” proposed by Professor Sir Jack Drummond, 
D.Sc., F.1.C., chief scientific adviser to the Ministry 
of Food, who, in the course of his speech, predicted 
that there would be great developments in refrigera- 
tion after the war. Refrigerated transport, for 
example, he said, was at present only in its infancy, 
and it should be emphasised that the only method 
of preventing a considerable loss of vitamins in fresh 
green vegetables, during the three or four days 
taken to convey them from the grower to the con- 
sumer, was to employ some form of refrigeration in 
transport. While we, in this country, were in the 
van in the matter of scientific and technical know- 
ledge many problems still remained to be solved, 
and he urged the Association to promote research by 
every means in its power. 


THe Mosguiro FicuTer-BomBeEr. 


The frequent references in official news bulletins 
to the activities of the de Havilland Mosquito, as 
a bomber, a fighter, and a reconnaissance machine, 
have provided indirect evidence that the design 
of this remarkable aircraft has undergone modifica- 
tion from time to time, to adapt it to a wider range 
of operational duties than was contemplated when 
it was first introduced. Some details of these 
extensions of its original role have now been released 
by the Ministry of Aircraft Production, and enable 
a summary to be given of the various stages of the 
development. Sir Geoffrey de. Havilland’s con- 
ception of the Mosquito, as an unarmed bomber 
with the speed of a fighter, was placed before the 
Air Ministry in September, 1939. The machin> 
was to be built of wood and powered with two 
Merlin engines, was to carry a crew of two and a 
1,000-lb. bomb load, and was to have a range of 
1,500 miles. After discussion, the proposal was 
accepted on that basis in Christmas week, 1939. 
Trials of the prototype having demonstrated that 
the all-up weight could be increased, Messrs. de 
Havilland put forward a suggestion that. the vanes 
on the standard 500-lb. bomb should be shortened 
to enable four of these to be stowed in the fuselage 
space in place of the four 250-lb. bombs initially 
contemplated, which was done. Meanwhile, as an 
antidote to the enemy’s night raids on the British 
Isles, a fighter version of the Mosquito was developed 
separately, armed with four 20-mm. cannon and 
four rifle-calibre machine guns. Then the fighter 
was equipped to take, in addition, two 250-lb. 
bombs, carried behind the cannon ; and, still later, 
two 500-lb. bombs in the same position. The next 
stage was to attach long-range drop tanks beneath 
the wings; then racks for two 250-lb. bombs were 
fitted, interchangeable with the drop tanks; and, 
finally, two 500-lb. bombs were substituted for these 
250-lb. bombs also. Thus, by progressive increases 
of the useful load, the fighter version of the Mosquito 
now carries twice the weight of bombs for which the 
original Mosquito bomber, without cannon or 
machine guns, was designed in 1940; and, by 
reason of its interchangeable equipment, it can be 
converted at short notice from a long-range fighter 
to a fighting and bombing “ intruder,” the range 
and destructive load of which can be -accurately 
adjusted and varied to meet the requirements of 





individual sorties. 
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VIII.—Macurne Toots. 


Tue extent to which the machine-tool industry 
has expanded under the stress of war is shown by 
figures provided by the Ministry of Supply and 
published in October in the 14th Report of the 
Select Committee on National Expenditure on “‘ War 
Production: Methods of Settling Prices for War 
Stores.” According to this report, the turnover 
of the industry increased from 19,000,000/. in 1939 
to 47,000,000/. in 1942. Apart from this, however, 
very little information has been published regarding 
the activities of the industry during 1943. The 
tooling of new factories, both here and in America, is 
now substantially complete and it is to be expected 
that the total demand for machine tools, which 
must now be largely for replacement purposes, has 
already started to decline or will do so in the near 
future. 

In confirmation of this, it has been estimated that 
the United States machine-tool production reached 
a maximum in 1942 with an output valued at 
1,360 million dollars. The 1943 output is estimated 
to total 1,100 million dollars and the 1944 output, 
325 million dollars; a fall of nearly 75 per cent. 
Already some of the surplus capacity has been turned 
to the manufacture of direct war products such as 
aircraft, engines, bomb parts and torpedoes. Among 
the companies affected have been the Cincinnati 
Milling Machine Company. No similar announce- 
ments have been made with regard to companies in 
the British Isles, but it seems probable that similar 
steps have been taken here. 

The Gauge and Tool Makers’ Association, which 
was incorporated on August 12, 1942, held its first 
annual general meeting on September 1, 1943, under 
the chairmanship of Mr. F. W. Halliwell, M.I.Mech.E. 
At the time of its incorporation, the Association had 
a total of only 16 members, which increased during 
the first year to 75 members. In April, Mr. G. T. 
Beach, formerly secretary of the British Plastics 
Federation, was appointed secretary to the Associa- 
tion, which has established contact with the Machine 
Tool Trades Association and with the British En- 
gineers’ Association. The Association is now a 
member of the Federation of British Industries and 
has two representatives on the Grand Council. 

The future of the machine-tool industry has been 
the subject of considerable discussion during the 
past year. The demand for machine tools depends 
on the level of activity in the general engineering 
industry and to that extent is closely connected 
with the general industrial prosperity of the country. 
On the other hand, many, and probably the majority, 
of the engineering factories have been extensively 
retooled during the war, and it has been suggested 
for this reason that a serious slump can only be 
avoided by Government assistance, direct or indirect. 
This might take the form of the gradation of taxation 
to encourage the replacement of machine tools as 
soon as they are obsolete. 

The machine-tool industry is only a compara- 
tively small, although a very important, part of the 
engineering industry. According to the 1935 Census 
of Production, the gross output of the industry at 
that time amounted to under 5 per cent. of that of 
the mechanical engineering industry as a whole 
(8,272,000. compared with 171,788,000I.), while the 
net output was 5-7 per cent. of the total (5,577,0001. 
compared with 98,027,000/.) and the labour em- 
ployed was just under 5 per cent. (21,000 compared 
with 433,000). The net output per person employed 
was 265/., compared with 225/. for the whole 
mechanical engineering industry. During the war, 
the output of machine tools is said to have been 
expanded to eight or ten times the highest level 
attained in any year prior to 1935. In the past, the 
British machine-tool industry has exported a vary- 
ing, but often substantial, proportion of its output. 
During 1931 and 1932, exports to Russia were 
largely responsible for the continued existence of the 


industry, while in 1935 the total value of exports | 


amounted to 30 per cent. of production, compared 
with 24 per cent. for imports. 

The main problem facing the industry is occa- 
sioned by the fact that, whereas the majority of the 





munitions of war, tanks, guns, etc., are essentially 
consumable goods, machine tools, with an average 
life of perhaps 20 years, are to be classed as capital 
equipment. At the end of the last war, Government 
stocks of machine tools were sold in the open market, 
with disastrous results to the industry. Although, 
as far as this country is concerned, the greatly 
increased number of machine tools, if they are 
allowed to remain in service after the war, will reduce 
the home demand for many years, there is bound to 
be considerable scope for export to countries such 
as China, India and Russia, as well as to devastated 
areas in Europe and elsewhere. With regard to 
machine tools supplied to Britain under lend-lease, 
the United States has the right to receive these back 
after the war. 

A valuable contribution to forward thinking and 
planning in the industry was made in July by Mr. 
J. R. Greenwood, chairman and managing director 
of Messrs. Craven Bros. (Manchester), in the course 
of a discussion on the post-war problems of the 
machine-tool industry, initiated by The Financial 
News. Mr. Greenwood argued that the best means 
of maintaining a prosperous machine-tool industry 
was to keep the general engineering industry fully 
occupied, since, if this is done, the machine-tool 
industry can look after itself, notwithstanding the 
surplus of certain classes of machine tools which will 
exist at the end of the war. At the same time, it 
would be necessary to see that surplus machinery 
was disposed of, so that it did not press unduly on 
mariufacturers. Mr. Greenwood believed that the 
depressed state of the machine-tool industry after 
the last war was due to the breakdown of the world 
economic machine rather than to any specific cause, 
such as the disposal of Government tools. “ The 
machine-tool industry,” he said, “cannot in any 
circumstances be kept fully employed in a depressed 
world and, conversely, the machine-tool industry is 
bound to be busy in a prosperous and progressive 
world.” The disposal of surplus machinery, Mr. 
Greenwood continued, was a small item in the big 
problem of maintaining full employment, which was 
“a problem of economics, finance, vision, courage 
and the will to work.” In spite of the probable 
surplus of machine tools in this country, there would 
be a serious dearth in many others, and if the surplus 
were retained, instead of being distributed where it 
was required for purposes of world reconstruction, 
‘we are fools deserving neither help nor pity.” 

Mr. Greenwood considered that the following 
points should be borne in mind in the framing of 
policy: the desirability of the selective scrapping 
of obsolete and worn out machinery ; the disposal 
of surplus Government-owned machinery only as 
fast as it could be absorbed into industry; the 
necessity of exporting large quantities of machinery 
for construction and reconstruction purposes to 
undeveloped and devastated countries; and the 
desirability of overhauling and reconditioning all 
secondhand machinery before it was exported. In 
Mr. Greenwood’s view, while, in certain fields of 
engineering, this country is better equipped than 
ever before, there are other fields, including some 
basic industries, which are operating with out-of- 
date or insufficient machinery. It is to be hoped that 
the announcement of Government policy on all these 
matters will not be long delayed. 

In the United States, the President of the 
Machine Tool Dealers’ Association, Mr. Dan 
Harrington, has suggested that, in order to avert 
a collapse of the post-war machine-tool market, all 
tools owned by the Government, which cannot be 
kept in continuous use, should be stored. While 
some of the machines in storage might become 
somewhat obsolete, they could still be used in the 
case of an emergency. It is also suggested that, if 
companies keep Government machine tools after 
the war, they should be prevented from selling them 
within the first few years, in order to avoid disrupting 
the market. As far as Britain is concerned, the flow 
of machine tools from the United States since the 
outbreak of war, and the need to secute maximum 
output from a limited labour force, have had 
an important influence on production technique. 
As a result, it seems probable that there will 
be a much more extensive use of machine tools 
after the war than was the case before it. Moreover, 
it must not be forgotten that many engineering fac- 





tories will have to acquire substantial numbers of 
machine tools after the war in order to secure 
correct balance for peace-time production. 

The maintenance of a strong machine-tool indus. 
try would seem to be an essential part of national 
policy, since the war has shown the great importance 
of the industry when rapid expansion of engineering 
output is required. One of the main reasons for 
the slowness of rearmament, before and at the 
beginning of the war, was the shortage of machine 
tools at that time. The importance of machine 
tools to the war effort has led to a suggestion in 
some quarters that one of the best methods of main- 
taining world peace might be to prohibit or limit 
the manufacture of machine tools by the aggressor 
nations, though it is doubtful whether such a 
proposal would prove practicable or desirable. 





LETTERS TO THE -EDITOR. 


THE SIMPLE TRUSSED BEAM. 
To THe Eprror or ENGINEERING. 


Srr,—I am pleased to note Mr. J. J. O’Donovan's 
further comments in your issue of the 4th instant. 
Forgive me for labouring the point I have already 
endeavoured to make, viz., an approach to this 
problem with the view that the orthodox formule 
for beams, either simple or continuous, subject to 
bending, can be applied, is fallacious. As shown in 
Fig. 1, the points A, C, B, when a truss is under 
load, all fall in the same horizontal line, but vibration 
immediately cancels this premise, so that in such 
a case there is no static condition of the stresses 
on which the theory of the continuous beam can be 
based. To ensure that the truss is functioning in 
accordance with the desired principle, there must 
always be an appreciable residual camber in the 
truss; therefore, the truss must always be of 
sufficient cross section to cover the sum of (1) the 
stress due to the weight of the beam ; (2) the stress 
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due to the force required to produce initial inverse 
camber in the beam ; and (3) the stress due to the 
loading of the beam. This total must not exceed 
one fourth of the tensile breaking stress to ensure 
that the load in the truss does not unduly augment 
the loss of initial camber due to settlement. 

The assessment of the forces in the truss, as tabu- 
lated, are easily determined and there need be no 
presumption with regard to the cross section of the 
truss or contingency cover for the stress therein 
The beam, as long as residual camber remains, fun 
tions as a column with ends fixed but already 
deflected out of the perpendicular (see Fig. 2), and 
the loading thereon is analogous to the loading of 
an arch of shallow camber with reactions, the 
primary one of which is compressive throughout the 
length of the beam which, in turn, produces thrusts 
at the abutments or points of anchorage of the truss. 
Further comments on this diagnosis would be 
interesting. 

Yours faithfully, 

Grorce Kray. 
** Bankside,” 

Kingsworthy, 

Nr. Winchester, 
Hampshire. 
February 17, 1944. 
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A MIDDLE-EASTERN 
COMMENTARY. 
To THE Epriror oF ENGINEERING. 


Str,—May I congratulate you on the admirable 
precedent which you have offered to your contem- 
poraries in publishing Professor Herbert Addison’s 
spirited commentary (February 11) and in furnishing 
a platform for the free and unrestricted discussion 
of the major issues which he raises ? Like Mr. Hugh 





Vowles, I should like to confine my own remarks to 
one of these points : in my case, the general question 
of private enterprise v, State control. 

(he main problem of our people after the war | 
may be expressed in this way: Are we to perpetuate | 
into peacetime and State-planned economy which is | 
admittedly inevitable in total war—an autarkic, 
restrictionist, mercantilist economy, forcing Britain, 
the mistress of the seas, to live unto herself alone ? 
Or, shall we, before it is too late, try to restore the 
expanding world liberal economy which prevailed 
between 1846 and 1914—an economy which, despite 
its deficiencies, was for the most part associated 
with high wages, high profits and low prices? The 
first (strangely enough) is alleged in some quarters 
to be a “ New Order,” although it prevailed in the 
days of the Pharaohs and Diocletian and the Byzan- 
tine Emperors. It was fought—and overcome—by 
Adam Smith, Turgot, Shelburne, Bentham, Cobden, 
and Bastiat, only to re-emerge in Marxist or Fabian 
form, or in the shape of what Mr. Walter Lippman 
has designated * gradual democratic collectivism.” 
What of the second? At least, it improved the | 
living standards of all the classes in the community | 
roughly fourfold within a century ; unemployment 
was reduced to almost insignificant proportions 
(mostly seasonal); real wages doubled within 50 
years. Such was the success of the expanding world 
liberal economy (call it laisser faire if you will) that 
it enabled Britain, alone of all the European belli- 
gerents in the First World War, to meet not only 
her own war-time financial obligations, and to main- 
tain after the war the interest of a National Debt | 
swollen twelve-fold, but also to carry the financial | 
burdens of many Allies upon her own broad} 
shoulders. | 

This achievement alone is a worthy tribute to a} 
structure founded upon economic freedom—the | 
freedom of the individual, guaranteed by the rule 
of law and by an independent judiciary, to enter 
and pursue the profession or trade or vocation of | 
his or her own personal choice ; to undertake any | 
lawful employment, be it for profit, salary, or wage ; 
to save and to invest ; to own property of all sorts | 
and conditions ; to produce and to consume, to buy 
and to sell, to trade, in the full knowledge that (as | 
J. S. Mill put it) “the cheapness and the good | 
quality of commodities are most effectually provided | 
for by leaving the producers and sellers perfectly | 
free, under the sole check of equal freedom to the | 
buyers for supplying themselves elsewhere.”’ 

Now one word on employment. “ Full” employ- | 
ment can be achieved if only the State would confine 
itself to maintaining the legal framework in which | 
individual freedom and individual security are | 
realised. I venture to think that our people will | 
reject as intolerable the Beveridge Assumption of | 
an 8}-per cent. unemployment figure. I am, more- | 
over, optimistic enough to believe that the two wars | 
and the consequent decline in the real national 
income will have left so much work to be done that 
there should be little need of unemployment for 
years to come. One post-war priority will be the 
recovery of our overseas commerce, which, in con- 
junction with internal trade within our own island, 
has built up the living standards of a people packed 
684 to the square mile on an island whose soil has 
hitherto maintained only one of every three of us. 
Incidentally, the fact of full employment would 
destroy the case for all-in State social security 
insurance schemes. 

Mr. Vowles buttresses the argument for State 
control by Soviet illustrations; yet he admits one 
fundamental fact, namely, that while the Western 
libertarian democracies have aquiesced in a State- 
planned economy for the specific purposes of total 
war, for those purposes alone, and then only for the 
duration of the war, Russia has moved towards 
State capitalism and has, through the Stakhanovite 








| 154, Fleet-street, 


system, largely returned to payment by results and 
to the much-maligned profit motive. -Among easily 
available sources, suffice it to refer to Ambassador 
Davies’ dispatch to President Roosevelt on March 5, 
1937 (Mission to Moscow); or Professor I. Trainin 
(The Soviet Constitution); or the accounts in the 
Soviel War News of Russian war loans, with the 
formation of a rentier class. 
I remain, Sir, 
Yours faithfully, 
Deryck ABEL, 

Editor, The Society of Individualists. 


London, E.C.4, 
March 1, 1944. 





THE THERMAL RATING OF WORM 
GEARBOXES. 


To THE Eprror oF ENGINEERING. 


Sir,—-In your issue of January 28, on page 78, 
you commence to reprint a paper by Dr. Harry 
Walker on the above subject. The writer had an 
experience which seems to have a bearing on the 
subject. 

A gearbox with worm on top gave trouble in a 
few weeks after starting up. The design was, 
roughly, as indicated in the accompanying sketch. 
Since the gearbox was carried too close up to the 
worm at the left-hand side, the rotation of the worm 
wheel forced the oil up to the right-hand end a of 
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the worm, where it reached a high pressure in the 
region ¢ and overheating and wear occurred at the 
left-hand end 6 as the oil was prevented from reach- 
ing this end in adequate supply. The remedy 
applied was to connect a }-in. tube from a to }, 
and no more trouble occurred. Something similar 
may occur in other worm gears causing concen- 
trated localisation of heat. 
Yours faithfully, 
Gro. W. SHEARER. 
Ivy Hall Hotel, 
Petersham-road, 
Richmond, Surrey. 
February 2, 1944. 





TELEPHONES IN SWEDEN.— During 1942 the number of 
telephones in Sweden increased by 55,000 to a total oi 
1,015,000. This is equivalent to 160 per 1,000 inhabitants. 
In Stockholm the figure is 445 per 1,000 inhabitants. 


ADMIRALTY \PPEAL FOR SuH1ps’ CHRONOMETERS 
—Consequent on the continuous expansion of the 
Royal Navy and of the Merchant Navy, the Board of 
Admiralty is anxious to obtain marine box chrono- 
meters for ships on war service, either by purchase or on 
loan. It is believed that there is, at present, a con- 
siderable number of chronometers in Great Britain 
which are not being used for navigational purposes. An 
appeal is made, therefore, to the owners of these instru- 
ments to render vital assistance to the war effort by 
offering their chronometers to the Admiralty. Communi- 
cations should be forwarded to the Hydrographer of the 
Navy, Admiralty, Whitehall, S.W.1, stating the maker's 
name and the number of the chronometer, with the date 
of manufacture and a brief description. Chronometers 
should not be forwarded pending receipt of a reply from 
the Admiralty. 








OBITUARY. 


DR. L. H. BAEKELAND. 


Dr. Leo HENDRIK BAEKELAND, whose name is 
associated with the product Bakelite, died, we note 
with regret, in New York on-February 23. He 
was born at Ghent, Belgium, on November 14, 
1863, and studied at the university of his native 
town, obtaining the degree of Bachelor of Science 
in 1882 and that of D.Nat.Sc. in 1884. Subse- 
quently Dr. Baekeland was appointed Associate 
Professor at Ghent University and also Pro- 
fessor of Chemistry and Physics at the State 
Normal School, Bruges, but, in 1889, he relinquished 
both these posts and went to the United States. His 
first appointment was that of chemist to Messrs. 
E, and H. T. Anthony and Company, manufacturers 
of photographic materials. In 1891, however, he 
severed his connection with Messrs. Anthony and 
opened a practice as a consulting chemist. Two 
years later, Dr. Baekeland, in partnership with Mr. 
Leonard Jacopi, founded a company for the manu- 
facture of photographic printing paper and similar 
materials. Among other products, he was re- 
sponsible for the introduction and manufacture of 
the now universally-known “ Velox” photographic 

pers. In 1899, the Eastman Kodak Company 
purchased the business and Dr. Baekeland was able 
to devote his whole time to chemical research. 

After carrying out work on the dissociation of 
lead nitrate and on various subjects connected with 
photo-chemistry and physical chemistry, Dr. Baeke- 
land, in 1906, turned his attention to the products 
obtained from the reaction of phenol and its homo- 
logues with formaldehyde and similar substances. 
After a long series of experiments he produced a 
material to which he gave the name Bakelite, in 1909. 
Unlike many scientists Dr. Baekeland was also a 
practical business man and he did much to build 
up the Bakelite Corporation, New York, of which 
he was President for many years. He was the 
recipient of numerous awards, among the earliest 
of which were the Nichols Medal of the American 
Chemical Society, awarded in 1909, and the John 
Scott Medal of the Franklin Institute, awarded in 
1910. One of the last awards made to him was that 
of the Messel Medal of the Society of Chemical 
Industry in 1938. Honorary degrees were con- 
ferred upon Dr. Baekeland by the universities of 
Pittsburgh, Columbia, Brussels, and Edinburgh. 


MR. W. C. LUSK. 


WE also regret to record the death of Mr. William 
Clardy Lusk, which occurred in London on Febru- 
ary 25. Mr. Lusk, who was deputy chairman and 
managing director of Associated Electrical Industries 
Limited, and chairman of The British Thomson- 
Houston Company, Limited, was born at Nashville, 
Tennessee, U.S.A., on September 10, 1875. After 
obtaining the B.Sc. degree at Yale University he 
received electrical training in the organisation of 
the General Electric Company, New York, and, 
in 1901, this firm selected him to represent them in 
India. On completing his work there he returned 
to America in 1904 and subsequently came to 
England to join the London staff of his company, 
eventually being appointed manager. Mr. Lusk’s 
long association with the British Thomson-Houston 
Company commenced in 1910, when he was ap- 
pointed manager of the export department. In 
that same year he was elected a director of the 
company and in 1922 was made managing director. 
In 1928 Mr. Lusk took a leading part in the develop- 
ment of Associated Electrical Industries, Limited, 
under its first chairman, Mr. H. C. Levis, who was 
then chairman of the British Thomson-Houston 
Company. In 1929, when Mr. Levis retired from 
Associated Electrical Industries and was succeeded 
by Sir Felix Pole, Mr. Lusk became deputy chair- 
man of Associated Electrical Industries and chair- 
man of, the British Thomson-Houston Company. 
He continued to occupy these positions for the 
remainder of his life, also serving as chairman of 
Ferguson, Pailin, Limited, and deputy chairman of 
Metropolitan-Vickers Electrical Company, Limited, 
and Edison Swan Electric Company, Limited. 
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FURNACES WITH MIXED GASES.* 
By R. W. Evans, B.Met. 
(Concluded from page 146.) | 


Furnace Structure and Operation.—Sloping _ back | 
walls, apart from their usual advantages, have been | 
noticed to benefit the roof life; in a shop which has | 
furnaces with straight and sloping back walls, the | 
latter have given considerably greater roof lives, | 
owing, it is thought, to the heat intensity of the flame 
being spread over a ater area. It is considered | 
most important that the roof should not be too low | 
over the bath. With correct gas-port design, a roof 


approximately + 2 mm. W.G., and the draught condi- | 
tions should be adjusted to give this. Finally, a calori- 
meter such as the “ Sigma " and temperature indicators 
in the blast-furnace and coke-oven gas mains entering 
the shop are considered indispensable. 

Experience has shown that dolomite consumption is 
lower with mixed gases than it is with producer-gas 
practice, and on an average less bottom trouble is 
experienced. On one furnace which had a new bottom 
installed at the time of conversion to mixed gas, notes 





of fettling times and dolomite consumptions were kept 
for a nine-week period after the furnace had worked | 
27 weeks. For this nine weeks the average fettling | 
time was 39 min. per charge, including all “ bad- 
bottom " time ; the dolomite consumption was 51 -5 Ib. 


oxygen. In this case whenever FeO particles do 
appear at the surface they are converted into oxyen 
carriers to the steel beneath; Fe,0, molecules are 
unaffected. Under mixed gases, however, the effect 
of increased lime is to prevent the Fe,O, molecules 
from appearing at the slag surface so often, and thus 
being reduced back to FeO :— 


Fe,O, + H, = 3FeO + H,0O. 


In other words, under mixed gases it is not much good 
adding large quantities of oxide to a thin slag, owing 
to the probable high rate of Fe,O, reduction and |pss 
of effective oxide at the slag surface. 
Conclusions.—The conversion of a producer-cas. 
fired furnace plant to mixed-gas firing or to firing with 


which has given a good life on producer gas should | Per ton of ingots; the roof life incidentally was 36/| cold coke-oven gas, plus tar, is generally carried out 


ive a good, if slightly shorter life, on mixed gases. | 
his is attributed to the difficulty of preserving the 
flame direction throughout its travel over the bath, 
owing to the greater buoyancy and to the effect of 
hydrogen and moisture on the silica, though some 
silica bricks stand up better to this condition than 
others. The greater tendency to foaming has a bear- 
ing also on roof wear. The lower the roof over the 
bath the faster the furnace will work and the lower | 
will be the heat consumption, but the risks are great, 
and short lives may be the result. 

The operation of mixed-gas furnaces depends to a 
far greater extent on instruments than is the case with 
producer-gas furnaces. Normally in the latter case the | 
instrument panel will consist of a draught indicator 
and recorder ; an air-flow indicator (if blown air is used) ; 
a gas-pressure recorder between the valves and regenera- 
tors; and, possibly, air-chequer temperature recorders. 
In the case of mixed gases, with injected tar, the panel 
will contain the following: a draught indicator and | 
recorder ; a blast-furnace gas-pressure indicator, gas- | 
flow indicator and recorder ; a coke-oven gas-pressure | 
indicator, gas-flow indicator and recorder; an air-flow 
indicator ; temperature recorders on both gas chequers, 
and on both air chequers ; tar-temperature, pressure, 
and flow recorders; a steam atomisation pressure 
indicator; a mixed-gas pressure indicator; and a 
furnace pressure indicator and recorder. It is evident, 
therefore, that a melter who has spent his life on 
producer-gas furnaces has considerably to increase the 
scope of his knowledge when introduced to mixed gases. 

Furnaces are normally worked by setting the blast- 
furnace gas at a constant value and varying the heat 
input by altering the flow of the coke-oven gas. In a 
plant working without blast-furnace gasholders, the | 
blast-furnace gas flow is likely to vary considerably 
with the pressure, this being dependent on the number 
of blast-furnaces in operation. This variation affects 
the process to an extent not generally recognised, as the 
blast-furnace gas determines the velocity of the ingoing | 
gases. If the flow is set at 120,000 cub. ft. per hour and 
then varies from 90,000 cub. ft. to 150,000 cub. ft., | 
depending on the gas-main pressure, the variations in 
calorific input, flame velocity, temperature and direc- 
tion are pronounced. Likewise, variations in the coke- | 
oven gas pressure are even more disturbing ; instances 
have been noted of a first hand setting his coke-oven gas 
flow at 50,000 cub. ft. per hour which the furnace could 
well stand ; he then goes off with his colleagues to help 
fettle another furnace and as soon as his back is turned | 
the main pressure increases, his coke-oven gas flow rises 
to 70,000 cub. ft. per hour and he returns to find part | 
of the roof a mass of “ icicles.”’ 

With regard to the temperature recorders on the gas | 
and air chequers, the radiation pyrometers should be 
sighted on to the top of the chequerwork adjacent to 
the bridge. In this connection it may be mentioned 
that the same air and gas preheats have been found 
with widely differing regenerator capacities, which, it | 


| fettle it. 
|for mixed-gas as for producer-gas practice, but the 


| melt out at the same carbon content. 


weeks, without any patching. It pays to use finer | 
grades of dolomite or tarred dolomite for topping the | 
banks, because, if foams are experienced, strength is | 
needed at the sill levels. It has been found that the | 
bottom tends to build up in the shape of a promontory | 
in front of the gas port, and the difficulty often is to 
keep the bottom down to correct levels rather than to 
In general, bank erosion is about the same | 


bottom requires less dolomite in the former case. 
Metallurgical Considerations.—It is found that mixed 
gases, without tar addition, appear to have less oxidising 
effect on the bath than producer gas, even though there 
may be the same percentage of oxygen in the waste 
gases, in both cases. For instance, mixed-gas furnaces 
run on a lower proportion of iron in the charge; an 
80-ton charge will take, say, 24 tons of iron without 
charging oxide, while with an exactly similar charge a 
producer-gas-fired furnace will take 30 tons to 32 tons to | 
Also it is found 
that the percentage loss of manganese after the ferro- 
manganese addition to the bath is, on an average, less | 
with mixed gases, so that less ferro-manganese is 
required to bring up the bath manganese to the desired 
point. Further, it has been noted that slag-metal 
equilibrium is reached more quickly under a mixed-gas 
flame, so that it is possible to run the carbon very low 
with less total iron in the slag. A heavy addition of 
scale to the charge will run the carbon down rapidly, | 


| but as soon as the feed is exhausted the bath appears to 


reach a dead-melted condition quickly, even at low 
carbon contents; this necessitates gréater care to 
prevent rephosphorisation, to which there is a distinctly 
greater tendency than in producer-fired furnaces. 

All this is probably due to the higher percentage of 
hydrogen or of water vapour in the furnace atmo- 
sphere. If at the highest temperature of the flame 
water vapour is dissociated thus : 

2H,O = 2H, + 0,, 
it is possible that the oxygen would show itself as 
free oxygen when the waste gas was analysed, in which 


| case combustion in the furnace would be judged com- 


plete, though at the same time free hydrogen was 
playing over the bath; free hydrogen will also be 
present from unburnt particles of the gas. At the 
face of the slag, where temperatures are considerably | 
lower than at the highest-temperature parts of the 
flame, hydrogen may be able to recombine with oxygen | 


| and thus seize it before it is able to raise the slag FeO 


to Fe,O,, i.e. : 
6FeO + O, = 2Fe,0,. 

In this way the transference of oxygen through the 
slag to the bath is inhibited. Thus, oxidation oxygen 
has to be added more as oxide rather than as derived 
from the furnace oxidising atmosphere, and even after 
seale additions, the oxidising effect appears to be more 
quickly neutralised, probably owing to the reducing 
effect of hydrogen. It is due to this that brisk boils 


has recently been pointed out, are due to the consider- | are observed on mixed-gas baths only while oxide is 
able regenerative potentials of the slag pockets and | working in the slag; when this is exhausted, the boil | 
uptakes. The tar-temperature, pressure and flow | subsides and the slag looks stiffer, which is sometimes | 


recorders and the steam atomisation pressure indicator | 
govern the correct atomisation of tar, and are important | 
where the tar gun is out of sight. The mixed-gas | 
pressure indicator will give very good indications, when 
a furnace becomes sluggish, of where the trouble lies. 
The furnace pressure indicator and recorder is con- | 
sidered to be of the utmost value, particularly in plants 
where the chimney damper or boiler fan are easy and 


attributed to a “ thickness ” due to excess of lime. 

Ferrous oxide in the slag may accumulate as oxide | 
is added, the added Fe,O, giving up to hydrogen one 
atom of oxygen to become ferrous oxide, which is 


{not further reduced, but also is not further oxidised | 


as shown above. In this way the slag may have a} 
reasonably high total iron which all exists as non- 
reactive ferrous oxide. In a producer-gas furnace the | 


at the same time as increased quantities of coke-oven 
gas and clean blast-furnace gas are made available. 
If the coke-oven gas is rich in methane and heavy 
hydrocarbons, the regeneration of a blast-furnace /coke 
oven-gas mixture is as efficient and economic, so far as 


| steelmaking is concerned, as any other method of 


firing. Where, however, the coke-oven gas is lean, 
containing less than 27 per cent. of methane with a 


|normal heavy hydrocarbon content, tar must be used 
| a8 an artificial illuminant. 


The difficulties of efficient |y 
introducing tar with mixed gases are considerably 


| greater than when cold coke-oven gas plus tar are used, 


the difficulties chiefly concerning the shape of the yas 
port, which even in the case of producer-gas operation, 
is the major factor in determining the life of the furnac 
The introduction of a mixture of cold coke-oven gas. 
with tar as an illuminant, is effected through a water- 
cooled burner ; the direction of the flame is constant, 
and there are no gas regenerators to cause anxiety. 

In any works in which increased amounts of coke 
oven and blast-furnace gas becomes available and, 
on the grounds of economy, the scrapping of the pro 
ducer plant is considered together with the conversion of 
the open-hearth plant to firing with the available gases, 
the question of the most efficient utilisation of th 
total gas surplus is one to which the most searching 
deliberation should be given. Provided that the blaat-. 
furnace gas can be efficiently and economically used 
in other spheres of heat requirement, the author is of 
the opinion that the best method of firing open-hearth 
furnaces is to use cold coke-oven gas and tar, tar oil 
or pitch, particularly where the very high metallurgical 
loads which have to be carried require tilting furnaces 


|rather than fixed furnaces and where the coke-oven 
| gas is likely to be of a lean nature. 


An open-hearth 
operator who has confidence in the regularity of his 
heat input and resulting flame temperature is relieved 
of at least half of his normal troubles; he can then 


| devote his time tothe production of more, better and 


cheaper steel. 

The author wishes to thank Mr. J. S. Hollings, C.B.E., 
vice-chairman and joint managing director of Messrs 
Guest Keen Baldwins Iron and Steel Company, Limited 
for permission to publish this paper. His thanks ar 
also due to Mr. B. E. Blackledge, M.L-Chem.E., th: 
fuel engineer and his assistant Mr. A. Thomas. 





THE INSTITUTE OF METALS. 


As previously announced in our columns, the 36t! 
annua! general meeting of the Institute of Metals will 
be held at 11 a.m. on Wednesday, March 15. The plac: 
of the meeting has been changed from the offices of th« 
Institute, 4, Grosvenor-gardens, to the Institution of 
Mechanical Engineers, Storey’s-gate, St. James's Park 
London, 8.W.1. The business will include the pr: 
sentation of the report of the Council for the year ended 
December 31, 1943, and of the honorary treasurer’= 
report and statement of accounts for the twelve month- 
ended June 30, 1943, the election of officers for the 
year 1944-45, the presentation of the Platinum Medal 
for 1944, and the induction of the new President, Dr 
W. T. Griffiths. After the luncheon adjournment the 


| meeting will be resumed at 2.30 p.m., when Dr. W 
| Hume-Rothery, F.R.S., will deliver a lecture, entitled 


“Modern Views of Alloys and their Possible Applica 
tion,” to be followed by a discussion. Such time as is 
available after the morning business meeting and afte: 
Dr. Hume-Rothery’s lecture will be devoted to the 


handy to manipulate. If intelligently used it will pay | slag’s store of oxygen is constantly being replenished discussion of four papers. These are entitled, ‘“‘ Damp 


large dividends. A suction in the furnace—with con- | 


sequent air intake through the doors, its effect on flame 


by the conversion of FeO to Fe,O, at the slag surface | 


ing Capacity at Low Stresses in Light Alloys and Carbo: 


and, in consequence, it possesses a quantity of total iron | Steel, with some Examples of Non-Destructive Test 


direction and on the chequer temperatures, and also | which is capable of exerting an oxidising effect at the | ing,” by the late Dr. L. Frommer and Mr. A. Murray 


the implication that the gas or air delivery is insufficient | 
—is as prolific a cause of loss of production as a com- | 
paratively high pressure, with consequent general wear | 
on the furnace and implications that the chequers are | 
obstructed or the valves are not operating properly. | 
The furnace should work best with a pressure of | 





* Paper entitled “The Heating of Open-Hearth 
Furnaces with Mixed Coke-Qven and Blast-Furnace | 
Gas,” presented to the Iron and Steel Institute oa 
written discussion. Abridged. 


slag-metal interface. It is on account of this quick | 
attainment of equilibrium that rephosphorisation has | 
to be so carefully guarded against. 

With very open slags, such as those low in limé, the 
oxidising and reducing reactions have far more scope 
to operate, owing to the greater freedom of the slags. 
Thus, when the carbon is dropping fast under an open 
slag which is freely boiling, lime is added to steady 
up the bath; this checks the transfer of oxygen 
through the slag by slowing up the rate of presentation 
of FeO molecules to the surface of the slag for more 





“The Inter-Relation of Age-Hardening and Creep Per 
formance. Part Il—The Behaviour in Creep of an 
Alloy Containing 3 per cent. Nickel and Silicon in 
Copper,” by Dr. C. H. M. Jenkins, Mr. E. H. Bucknall 
and Mr. E. A. Jenkinson; “ An Investigation of the 
Effects of Precipitation Treatment of Binary Magne 
sium-Aluminium Alloys,” by Mr. F. A. Fox and Mr 
E. Lardner; and “A Thermodynamical Theory 0! 
Restoration Phenomena in the Ageing of Aluminium 
Copper Alloys,” by Professor S. T. Konobeevski. Th: 
meeting will conclude not later than 5.30 p.m. 
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LABOUR NOTES. 


Tue Porter award, under which the minimum wage 
of underground coal-mine workers is fixed at 5l. a 
week and that of surface mine workers at 41. 10s. a 
week, stated, it will be recalled, that the finding was 
a temporary expedient which would give the coal 
owners and the mine workers an opportunity to review 
ind reconsider the industry’s wage structure. Ata meet- 
ing on Thursday last week representatives of the coal- 
owners and the mineworkers considered the suggestion 
to overhaul the structure, but shortly after the opening 
of the discussion, it was decided to ask Major Lloyd 
George, the Minister of Fuel and Power, to preside 
over a joint meeting to define terms of reference for 
the guidance of the parties. 


In the House of Commons last week, the Minister of 


A delegate conference of the Transport and General 
Workers’ Union, last week, accepted a settlemen of 
their wages question negotiated by the National Joint 
Council for Dock Labour. All port transport workers 
whose wages are governed by the Council are to have 
an increase of 1s. a day as from March 6. The delegates 
gave a pledge to exert themselves to the utmost in the 
coming invasion. 





An interesting report, entitled ‘‘ Man-Power Mobili- 
sation for Peace,” has been published by the Inter- 
national Labour Office at Montreal. The first part 
| gives an account of the changes that have taken place 
| in the nature and general level of employment, in the 
|make-up of the labour force, and in the relative 
| importance of different industries through the trans- 
ference of workers from peace to war work. The 
|} second part draws from these facts their implications 
| during the reconstruction period, for the demobilisation 





Fuel and Power stated, in reply to a question, that the | of the armed forces, the transfer of war workers to 
provisional figures of voluntary and involuntary | Peace work, the planning of employment for special 
ibsenteeism at the coal-face were 6-1 per cent. and | 8TOUPS of workers | and special industries and in 
® per cent., respectively. The corresponding figures | public works and social assistance schemes, and, finally, 





for all wage earners were 4-9 and 7-5 per cent. 


What the Government's rehabilitation legislation is 


upable of doing for the victims of war, industrial | 


vcident, or congenital defects, is illustrated at an 
exhibition which was formally opened on Wednesday 
last week at the Royal Academy in London by Mr. 
Bevin, the Minister of Labour and National Service. 
This exhibition is also dealt with on page 173. 
In the course of his address, he said :—** Let no trade 
union refuse to accept a disabled man on some technical 
consideration that he did not serve his apprenticeship 
and meet our standard. He could not because he 
was fighting for our safety and the salvation of liberty." 
To employers, Mr. Bevin said : If it involves going 
out of your way to adapt machines or create facilities 
in any way you can, do not regard it as a burden, but 
1s an honour, that you are returning something to 


J. E. Smyth, representing the T.U.C., gave the Minister 
un unqualified assurance on that point. Sir John 
Forbes Watson, of the British Employers Confedera- 
tion, gave a similar assurance. 
he promised. 


The official cost-of-living index figure on February 1 


was 100 points above the level of July, 1914, compared | want to leave it. This expansion of the labour force 
with 99 points at January 1. The rise was due to the] js a capital feat. 
general increase in the price of coal, which took effect | expansion in the field of employment there will inevit- 


on February 1. For food, the index figures remained 
unchanged at 68 points above the level of July, 1914. 


The claim of the shipbuilding unions belonging to 
the Confederation of Shipbuilding and Engineering 
Unions for a substantial general increase of wages was 
considered at a conference in Carlisle last week with 
representatives of the Shipbuilding Employers’ Federa- 
tion. It was decided to refer the application to the 
National Arbitration Tribunal. 


The total membership of the United Patternmakers’ 
Association at the end of December was 13,757. Twenty- 
five members were in receipt of trade benefit, and 
382 in receipt of sick benefit. There were 642 supe 
annuated members. 


Mr. Beard, general secretary of the United Pattern- 
makers’ Association. says in the organisation's latest 


the call-up of members for the coal-mines. 
for the Services until they have completed their time | 
or reached the age of 20, whichever is the earlier, and | 
even then, if they are engineer-apprentices, they will | 
be placed in a service trade. If, however, they are | 
selected by ballot for the coal mines they must take | 
this service unless they are (1) over 25 years of age or 
(2) are accepted for flying duties in the R.A.F. or Fleet | 
Air Arm or (3) physically unfit or (4) in a second short 
list of men engaged on very highly-skilled work. | 





* It may be out of place for me,” Mr. Beard observes, 
“to comment on the above arrangement which is 
obviously designed to make the direction to the work 
equally fair to the Duke and the Dustman. It does, 
however, savour of the ridiculous to train a young man 
for five years in a very highly-skilled and technical 
craft, which is so necessary to war production, and 
when that training is finished, to transfer him by ballot 
to a job in the coal-mines which he can be taught in 
six months and for which he will receive a higher day 
work minimum wage.” 








| Union’s Journal are devoted to an examination of the 


| of the labour force in practically every industry. The 


. os and as we have pointed out before, the obligation on 
the men who have made sacrifices on our behalf. Mr. | . hanes . . «oe 
| industry to find jobs for a specified percentage of 


| has to be reckoned with.” 


“We shall not fail,” | 


|** has brought into the employment market, in other 





| 1}? million over pre-war days, while the number of 
|men in munitions is a million more than at the end of 
T- 

| the last war. 


| 
Trade Report that he has had some contact with the | Jeading article in the Transport and General Workers’ 
Ministry of Labour and National Service regarding Record. ** The 1.L.0.,” the writer says, “ believes that 
He under- | jt is possible to abolish unemployment—that it is 
stands that, normally, apprentices will not be called | possible to have useful work for ali who wish it. So 


|for the establishment of machinery for organising 


| employment. 
| 


Practically the whole of the editorial notes in the 
February issue of the Amalgamated Engineering 


contents of the report. ‘The important aspect of 
|the post-war situation is, in fact,” the writer says, 
| ** that we have to find work for a far greater number of 
men and women than at any time before the war. 
There have been, too, as this I.L.O. study emphasises, 
profound and far-reaching changes in the composition 


age composition of the labour force has also changed. 
Younger people have been brought into employment, 
older people have been retained in employment, people 
not normally counted as wage earners are at work, 


physically handicapped persons is another factor which 


‘The war,” the editor of the Journal continues, 
words, an unknown number of workers who will not 
Unless there is a corresponding 


ably be a scramble for jobs. This scramble will become 
all the fiercer in the period in which the re-transfer of 
workers is taking place.” 


In the opinion of the writer, a vast migration of 
industry, and of the working population, from one 
area to another, complicates the problem of re-settle- 
ment. “Here,” he says, “are some of the facts 
emphasised in the I.L.0. Report. In mid-1942, the 
42 Royal Ordnance factories employed over 300,000 
workers, 60 per cent. of them women. Twenty-four 
of these factories are engineering undertakings; eight 
are making explosives, and ten are shell-filling plants. 
The increase of women in munitions work alone is 


The aircraft industry, which employed 
less than 100,000 workers before the war, now employs 
over a million, 40 per cent. of them women.” 





The report is also dealt with at some length in a 


do we. We have always believed it and have said so 
many times in the columns of this journal. But we 
have always insisted that it is not enough to believe 
it, and leave the finding of practical solutions to the 
economists and the politicians. We have urged the 
people to do their own thinking, and to make it clear 
to the Government that they also have well-considered 
views as to how the unemployment problem should be 
tackled.” 





To meet the requirements of ordnance factories and 


EXPERIMENTAL FLUID DYNAMICS 
APPLIED TO ENGINEERING 
PRACTICE.* 


By G. A. Hankins, D.Sc. (Eng.), A.R.C.S. 
(Concluded from page 160.) 


Fluid Flow in Smooth and Rough Pipes.—All engi- 
neers are more or less familiar with the difference be- 
tween laminar and turbulent flow in pipes, and it will 
be remembered that at low velocities the flow of a 
liquid through a small straight pipe is characteristically 
different from that at higher velocities in larger pipes. 
Osborne Reynolds, in his well-known experiments, 
showed that the change to turbulent flow was depen- 





dent on ede (the Reynolds number for the pipe, 


|d being the pipe diameter and v the mean. velocity 
of the fluid), and occurred at a value of the Reynolds 
number of about 2,000. Actually, the Reynolds 
number at which the change occurs is not well defined, 
and it is usual to think of a transition stage between 
the laminar and turbulent-flow regions. The viscous 
or laminar flow of fluids in long pipes is not of major 
importance to engineers, but it does occasionally arise. 
Thus, for water flowing in a 3-in. diameter pipe, the 
critical velocity is only about 0-1 ft. per second, but 
for castor oil in the same size of pipe the critical velocity 
would be of the order of 80 ft. per second. Uniform 
laminar flow in a horizontal pipe provides one case in 
which the resistance to flow can be determined directly 
by equating the pressure drop per unit length to the 
viscous shear forces across the pipe and assuming 
zero velocity at the pipe wall. The result is usually 
known as the Hagen-Poiseuille law, and is written in 
the form 
8p 32yuv 
BS. jean 
The pressure drop per unit length is thus directly 
proportional to the velocity and viscosity of the fluid. 
The law can be expressed in the usual engineering 
form 
bp pw /64y pv 64 - 
Si d\pod) aR: 

from which it will be noted that the friction coefficient A 





is equal to . where R is the Reynolds number. Since 


the critical velocity and the friction coefficient in 
viscous flow are dependent on the viscosity, and. the 
viscosity of nearly all liquids decreases with increasing 
temperature, tempetraure changes have a marked 
effect on the viscous flow of liquids. This is sorhetimes 
overlooked by mechanical engineers when devising 
apparatus in which a mechanical movement is con- 
trolled by the flow of a liquid through a small orifice. 

Many years ago, Stanton showed that even in turbulent 
flow in a pipe there is a very thin viscous layer of 
fluid adjacent to the wall in which there is a steep 
velocity gradient, the velocity rising rapidly from zero 
at the wall until it merges into the turbulent motion 
in the pipe; so that it is only in a very rough pipe 
that the complete flow can be regarded as turbulent. 
For practical pipe-flow conditions, both the thin viscous 
layer at the wall and the surface roughness must be 
considered. By a combination of rational ideas on 
the mechanism of the central turbulent flow and the 
laminar wall layer with the results of pipe-flow experi- 
ments, Prandtl] has been able to show that, for a smooth 
pipe, the friction coefficient can be expressed in the 
following form : 


1 3 
Vi = 2h Bv4 — 0-8 . “Se 


Von Karman has also obtained a similar expression for 
smooth pipes; in addition, he has shown that, when 
the frictional coefficient is independent of the Reynolds 
number, the experimental results obtained on pipes 
artificially roughened by uniform sand grains of various 
grades are represented by the formula 


1 r 
—=-_2 log 7-4-.. 
Vi . 
in which r is the radius of the pipe and & is the height 
of the sand grains. 
The friction coefficient curves for various pipes are 
shown in Fig. 6, on page 178, plotted against Reynolds 


number sé Curves 1, 2'and 3 are for uniform sand- 


fore 





civil industry for skilled machine-tool artificers and 
tool makers, a scheme has been prepared by the 
Government of India in consultation with the Indian 
Engineering Association. It provides for the selection 
of trainees for the tool-making and fitter trades, who 
have passed their trade tests from centres of the 
technical training scheme, to be allotted to firms 
engaged in civil industry for advanced training under 
factory conditions. In addition to these trainees, 


similarly qualified trainees will be taken from the 


B 
grain roughness and curve 4 for uniform pyramidal rough- 
ness. The roughness is indicated by the ratio ? where 


r is the pipe radius and k the roughness height... The 
left-hand sloping portion of the curves represents the 
laminar-flow conditions, in which roughness has no 


* Andrew Laing Lecture delivered to the North-East 
Coast Institution of Engineers and Shipbuilders, New- 
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castle-upon-Tyne, on October 29, 1943. Abridged. 
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appreciable effect. At a Reynolds number of about 
2,000, the change to turbulent flow occurs with an 
increase in friction coefficient. With a very rough 
pipe the increase continues at a diminishing rate until 
the curve is flat and the coefficient is independent of R. 
A slightly rough pipe follows the smooth-pipe law for a 
considerable distance and then deviates from it until 
it also eventually becomes independent of R. The 
of roughness determines the Reynolds number 
at which deviation from the smooth-pipe law com- 
mences and, with uniform types of roughnesses such as 
sand grains, suitable non-dimensional plotting gives 
coincidence of the curves for various degrees of rough- 
ness. The general effect can be visualised qualitatively 
on the following lines, originally due to Prandtl. It is 
reasonable, or at any rate plausible, to assume that if 
the surface irregularities titans are small and well 
within the viscous layer they will have no appreciable 
effect on the resistance to flow ; but, if they protrude 
well beyond this layer, the effect of the layer will be 
negligible and the protuberances will make their own 
contributions to the general turbulence in the flow. 
In determining whether a pipe must be considered 
smooth or rough for particular flow conditions, the 
effective thickness of the viscous wall layer is of interest. 
Necessarily, it will diminish with increasing Reynolds 
number, and even at a constant value of R should 
not be regarded as a stable layer, since it is continuously 
shedding eddies, and merges over a transition range 
into the general turbulent stream; however, an 
approximate idea of the effective thickness is indicated 
by the following formula :— 
Thickness of viscous layer = —. (10) | 
RYA 
Thus, for water flowing at a mean velocity of 10 ft. 
per second in a 12-in. pipe, the thickness is about 
0-004 in. It has been suggested that, when the height 





of the roughness particles is less than about a quarter | 
of the thickness of the viscous layer, the pipe can be | 
regarded as smooth, and, when the same ratio is over 
six or so, the pipe is wholly rough. It cannot be said | 
that modern ideas on pipe-flow resistance have reached 
a stage in which they are generally applied in engin- | 
eering design. There is little doubt that the Prandtl- ' 
Karman smooth-pipe law is more accurate than the | 
earlier formule of Blasius and Lees, but it is not so 
convenient for direct use in design calculations. In 
regard to rough pipes, the developments are important 
since they are based on accepted theory, and in due 
course may replace purely empirical friction coefficients. 
Thus, Colebrook and White have applied the theoretical 
work to the estimation of the reduction of the carrying 
capacity of water pipes with age. 

Tt ie of interest to remark that the experimental 
and theoretical work which has provided a rational 
understanding of the effect of surface roughness in 
pipe flow has had an important application in aircraft 
design. For a slender shape such as an aircraft wing, | 
the effect of the air viscosity in flight is confined to 
the thin boundary layer immediately adjacent to the | 
wing surface. At normal flight speeds, this layer can 
be regarded as turbulent, with an extremely thin 
viscous or laminar sub-layer at the actual surface. As 
in pipe flow, the thickness of the sub-layer decreases 
with increase in the Reynolds number, and accordingly, | 
as the speed of flight is increased, the effects of even | 
small roughnesses become increasingly important. 

In the design of buildings and structures, it is neces- 
sary to make due provision for the forces exerted by 
natural winds, and, in this matter, experimental fluid 
dynamics, by means of wind-tunnel experiments on 
suitable models, has been able to give substantial 
assistance to designers and those responsible for safety 
regulations. In estimating the action of the wind on 
an exposed building, it is necessary to consider both 
the extent and distribution of the wind-pressure forces 
and also the summation of these expressed as one or 
more resultant forces acting on the complete structure. 
In making use of model experiments for the deter- 
mination of such forces, it is at once evident that the 
flow in the full-scale prototype is turbulent, and that 
the pressure variations over the building due to the 
wind are small in comparison with the mean atmo- 
spheric pressure of about 14-7 Ib. per square inch. 
Complete dynamical similarity requires the Reynolds 
number to be the same in the model as the full-scale 
prototype, but experiment shows that, in the case of 
bluff bodies, such as square or rectangular buildings, 
the force coefficients and the pressure distribution, 
while dependent on the shape of the building and the 
direction in which the wind is blowing, are largely 
independent of the Reynolds number. Accordingly, 
for such buildings, wind-tunnel tests can be carried out 
on fairly small models, say, a few inches high, and the 
results applied to the full-scale conditions with a fair 
measure of confidence. The conditions are not so 
simple, however, for cylindrical structures, such as 
chimney stacks and gas holders. In wind-tunnel tests 
on model buildings, the usual procedure is to observe 
the pressure distribution over the model by means of a 
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number of small holes normal to the surface and com- 
municating by flexible tubes with suitable pressure, 
measuring instruments outside the tunnel. An approxi- 


mate idea of pressure variations over three different | 
It will 


types of buildings is given in Figs. 7, 8 and 9. 
be noted that the suction effect on a flat or low-pitched 


| roof is important from the point of view of design; 


negative pressure coefficients of the order of 0-8 are 
not uncommon on such roofs. This effect is even more 
definite if large openings are present on the windward 
side of the building, in which case the positive wind 
pressures above the mean inside the building increase 
the pressure difference between the inside and outside 
at the roofand rear wall, so that, if failure occurs, the 
building is blown outwards and not inwards. In the 
diagrams, suctions are indicated by minus signs and 
pressures by plus signs. An approximate scale is given 
p= Ps 
pe 
In connection with the use of wind-tunnel experi- 
ments for the prediction of wind forces on such struc- 
tures as gas holders and chimneys, it will be noted 
from Fig. 1 that the non-dimensional drag coefficient 
for a sphere varies considerably with the Reynolds 
number; in particular, there is a marked drop at a 
Reynolds number of about 3 x 10°. A similar drop 
occurs at about the same Reynolds number in the 
drag-coefficient curve for a smooth cylinder, the value 
of the coefficient decreasing from about 1-2 to 0-35; 
the exact value of R at which the change occurs depends 
on the roughness of the surface and the turbulence 
in the air stream. Accordingly, for wind-tunnel tests 
on cylindrical models to be of value in the prediction 
of full-scale conditions for gas holders and large 
chimneys, it is essential for the tests to be made at 
Reynolds numbers above the change point in the 
resistance curve. 
In the case of a 1/40 scale model of a spirally-guided 
holder, recently made and tested at the National 
Physical Laboratory for the Institution of Gas Engin- 
eers, tests at Reynolds numbers as high as 2 x 10¢, 
well above the change point in the resistance curve, 
were possible, and both pressure-distribution experi- 
ments and balance measurements of resultant forces 
were made. The distribution of pressure around 
cylindrical structures exposed to the wind is frequently 


for the pressure coefficient 


important in relation to design, and an indication of the | longi 


types of distribution which may be expected is given 
in Fig. 10. The exact distribution varies with the 
height of the section considered above the 

but, for a smooth surface and a Reynol ds number below 
the change point the distribution will be generally 
of the form shown in the right-hand half of the diagram. 


Reynolds Number 
Fig.8. Low Pitch Roof. 
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Over part of the front of the section, the pressure ix 

itive and above the mean atmospheric pressure, 
ut at the sides and rear there are marked suction 
effects, particularly at the sides. At high Reynolds 
number and with rough surfaces, or where there are 
external frameworks, the pressure distribution changes 
to the form shown in the left-hand portion of the 
diagram, the suction at the sides being much less 
marked than in the previous case. It seems likely 
that this form of pressure distribution is reasonably 
correct for large cylindrical structures exposed to high 
winds, although there is little detailed information 
on full-size structures with which the model experi- 
ments can be compared. 

In water flow between solid boundaries and with a 
free surface, the controlling forces are inertia, gravity 
and viscosity,* and, condita, complete dynamical 
similarity requires the same Froude and Reynolds 


| numbers in the model and full-scale prototype, in addi- 


tion to geometrical similarity. This is not practicable 
when water is used in both systems, and many water- 
flow models are operated on a constant Froude-number 
basis, care being taken that the velocities in the model 
system are sufficiently high to produce fully turbulent 
flow. This method is applied to the experimental 
solution of such problems as the flow of water over 
weirs, through openings and sluices, and to those in 
which a standing wave is produced. The correspond- 
ing time scale between model and full scale is then +/r, 
where r is the linear ratio of the model to the full-scale 
prototype, and forces, discharges, energy, etc., in the 
prototype can be obtained from the model experi- 
ments. 

The chief use of models of river estuaries lies in the 
study of the variations produced by proposed engineer- 
ing works on the general flow, and the resulting changes 
in shoal and silt formations in the various channels 
and waterways. Accordingly, the problems en- 
countered are concerned not only with water flow, 
but also erosion of banks, and the transport of sedi- 
ment and bed materials. The use of such models 
offers the great attraction that the experimenter is 
not only able to examine the immediate effect of pro- 
posed changes, but can forecast the effect of the changes 
many years hence. In the construction of the models, 
it is not practicable to use the same scale for both 
itudinal and vertical distances, and in the Severn 
tidal-flow model Gibson used a horizontal scale of 
1/8500 and a vertical scale of 1/200. This necessarily 
means a departure from d ical similarity but does 
not appear to invalidate the practical usefulness of the 





* Surface tension canrot always be neglected. 
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method. The time scale for the tidal ebb and flow of 
estuary models is based on the correct reproduction 
of the tidal wave, and, since the wave velocity is pro- 
portional to the square root of the depth of the water 
in which it is travelling, the tidal period is fixed by the 
horizontal and vertical scales which have been adopted.* 
It has been found by experiment that results in accord- 
ance with Nature are re uced in tidal models when 
the bed material is about the same size or slightly less 
than in the full-scale estuary, and this, in conjunction 
with the convenient time scale, enables the effect of 
many years of natural tides to be reproduced in the 
model in a comparatively short time. Thus in the 
Severn model the tidal period was 74 seconds, and 
Gibson was able to start with a model bed correspond- 
ing to a survey made in 1849, and, by applying the 
correct number of tides, to show that his model correctly 
reproduced the natural conditions found in a sub- 
sequent survey in 1927. 

If we think of a small disturbance in still air, the 
wavelets generated can be imagined as proceeding out- 
wards in concentric spheres moving with the velocity 
of sound, as shown in Fig.11. If the source of the 
disturbance is moving in astraight line at a low velocity, 
the wavelets will move outwards from the source as 
shown in Fig. 12; and, if the disturbance itself be 
travelling at the velocity of sound, the wavelets can be 
imagined as in Fig. 13. Finally, ifthe speed of the dis- 
turbance is greater than the velocity of sound (about 
1,100 ft. per second), the wavelets will tend to be left 
behind and a positive wave front will be built up as a 
cone proceeding from the disturbance, Fig. 14; obvi- 
ously, the angle of the conical wave will depend on the 
speed of the disturbance. Waves of this type, known | 
as shock waves, accompany a projectile when it is 
moving through the air at supersonic velocity, and can 
be photographed. 

It is at once apparent that supersonic wind tunnels 
are likely to be of value in experimental ballistics, but 
it was not until after the last war that a real attempt 
was made to tackle this difficult problem. In 1922, the 
first supersonic wind tunnel was made in the Engineer- 
ing Department of the National Physical Laboratory, 
the ideas embodied being almost entirely due to the 
late Sir Thomas Stanton. It will be recalled by those 
familiar with steam nozzles that, if a gas be allowed to 
expand adiabatically from a high pressure through a | 
converging-diverging nozzle, the mass flow is controlled 
by the cross-sectional area of the throat, and the 
pressure, velocity and temperature at any section of 
the nozzle can be calculated from the well-known 
adiabatic relationships and the area at the particular 
section considered. Thus, in the converging part o 
the nozzle, the velocity increases rapidly until it reaches 
the velocity of sound at the throat, the pressure then 
being of the order of one half the original pressure. 





In the diverging portion, the velocity, now supersonic, 
continues to increase and the pressure and temperature 
to diminish. If, after a certain amount of divergence, 
the nozzle area be made constant, uniform flow at a 
constant supersonic velocity should be obtained. This 
is the basic principle on which supersonic wind tunnels 
are designed; obviously, the velocity attained will 
depend on the extent to which the divergence or 
expansion has been continued beyond the throat, and 
accordingly, for each required speed, a separate nozzle is 
usually n The motive air for Stanton’s 
original tunnel was derived from a 50-h.p. air com- 
pressor, delivering 200 cub. ft. of free air per minute at 
a maximum pressure of 120 lb. per square inch, and his 
own words can well be quoted :—“ After a series of 
preliminary tests, it was found that by allowing the 
compressed air from the receiver to expand through a 
converging-diverging nozzle, terminating in a parallel 
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Fig.13. 


been enclosed, the exhaust air returning 
— and working sections L 

mn used; the horse-power of the Italian tunnel has 
been stated to be about 3,000. 

The existing supersonic wind tunnels have been built 
primarily for experimental work in ballistics and aero- 
dynamics, and in the actual tunnel the diverging portion 
of the nozzle is not a straight taper, but is specially 
shaped in order to obtain uniform air-flow conditions 
along and across the working section in which the model 
is ghheed. In developing the correct shape of these 
nozzles, considerable use is made of ». oad 
methods for the detection of shock waves, and of 
search tubes of the static and total-head type. Accord- 
ingly, it is of interest for the mechanical engineer to 
realise that detailed information is being accumulated 
on the flow of air in large convergent-divergent nozzles, 
in the Italian tunnel possibly several feet long and up 
to 16 in. across, and it seems this information must in 
due course prove to be of value in the design of turbine 
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Fig. 11, Fig.12. 








part, to a pressure about one-twelfth its original value, 
it was possible to maintain continuously in the parallel 
part, which was 0-8 in. diameter, an air current movi 

at above twice the speed of sound.” For this tunnel, 
only 0-8 in. diameter, a balance was constructed on 
which a model projectile could be mounted; these 
projectiles were 0-09 in. diameter, and, although the 
resistance measurements were not very accurate, the 
complete tunnel and balance served to demonstrate 
that a contionandiyesqurane supersonic wind tunnel 
was practicable. Subsequently, Stanton designed a 
3in. diameter supersonic wind tunnel operated from a 
much larger compressor, delivering air at 80 lb. per 
square inch, and carried out a number of tests on pro- 
jectiles and aerofoils at speeds up to 3} times the 
velocity of sound. In Stanton’s tunnels, the motive 
air passed through the tunnel from a relatively high 
pressure and exhausted to the atmosphere; in more 
recent supersonic wind tunnels, such as those con- 
structed in Switzerland and Italy, the air circuit has 
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nozzles. Again, it has been pointed out by Guy that, 
although air-flow experiments through nozzles are of 
assistance to turbine 

out at speeds at which 
small, whereas under actual steam-flow conditions the 
effect of compressibility may be very marked. A 
supersonic wind tunnel appears to provide a convenient 
apparatus in which nozzle experiments could i 
out in which not only the Reynolds number, but also 
the Mach number could be related to actual turbine 
conditions. It may be,mentioned that, for true simi- 
larity between the flow of two gases in which com- 


igners, they are usually carried 
e effect of compressibility is 


be carried 


ibility effects occur, the value of y (the ratio’of the 


specific heats) should be the same for both. Thus it 
would not be fully correct to apply the results obtained 
in air-flow experiments to steam-flow practice. If, 
however, the experiments were made with, say, carbon 
dioxide, a matter which should not be impossible in a 
closed-circuit return-flow supersonic wind tunnel, the 
results should be directly applicable to steam flow. 


Another point of interest to the mechanical engineer 


to 16 in, square have 


are obtained by the adiabatic expansion of the air 
through a convergent-divergent nozzle which trans- 
forms the initial intrinsic energy into velocity in the 
working section. Unless a reasonable proportion of 
the velocity energy can be reconverted into pressure 
in a suitable diffuser, excessively high pressures are 
required from the air compressor driving the plant. 
Much information is available concerning sub-sonic 
diffusers, and efficiencies of the order of 90 per cent. 
can be obtained by tube or duct walls which diverge 
at an angle of about 8 deg.; it should be appreciated, 
however, that theoretically, in a supersonic diffuser, 
the walls should first converge to a throat to reduce the 
velocity to the sonic velocity and then div in the 
ordinary way for a sub-sonic diffuser. A er point 
of interest is that, in supersonic flow, ashock wave can 
be used as a diffuser. It has already been stated that, 
in passing from the front to the back of the shock wave 
accompanying a projectile in flight, there is an increase 
in pressure and temperature. If now a gas is flowing 
in a tube or channel at supersonic velocity and a shock 
wave occurs, there will be an immediate increase in 
eee and decrease in velocity at the shock, and it 
as acted as a somewhat inefficient diffuser. 

In to the use of supersonic wind tunnels in 
ballistic research, little will be said at the present 
juncture. A typical resistance-coefficient curve 
against Mach number for a projectile has already been 
shown in Fig. 3, and it will have been noted that the 
value rises from about 0-2 at sub-sonic speeds, up to 
about 0-6 just above the velocity of sound, and then 
diminishes. The energy lost in the head and other 
waves accompanying the projectile largely accounts 
for the increased resistance at the high It may 
be mentioned, however, that the resistance coefficient 
at the high speeds, while very ly a function of the 
Mach number, may also be de t to a small extent 
on the Reynolds number; in this, and in the wave- 
making resistance, the similarity (using the word in its 
general sense) between supersonic wind-tunnel and 
ship tank-model experiments will doubtless be recog- 
nised. It should be realised that both the pressure 
and temperature in the working section of a supersonic 
wind-tunnel are much below atmospheric; thus in 
Stanton’s 3-in. tunnel, when running at a Mach number 
of 3, the pressure and temperature in the working 
section are about 2 lb. per square inch absolute and 
— 160 deg. C., respectively. This big difference from 
atmospheric conditions will have no effect on the 
applicability of the results to the full scale as far as 
elasticity or compressibility effect are concerned, but 
may have some small effect in to viscosity 
effects; thus the Reynolds number for the model in 
the 3-in. tunnel (based on projectile length) is about 
one million, whereas the full-scale Reynolds number for 
a 12-in. diameter shell may be 100 times as great. 
From the statement by Stanton, however, that fair 
agreement has been obtained between model tests 
and firing-trial results, it may be concluded that the 
Reynolds number effect is small. 

It will have been appreciated, no doubt, from the fore- 
going remarks on ballistics, that, at speeds which 
approach the velocity of sound the overall resistance 
of an aircraft and the characteristics of an aerofoil are 
likely to undergo a profound change. This is indeed 
the case, and, as an example, experiments by Stanton 
show that, with the aerofoil known as R.A.F. 3la, the 
maximum value of lift/drag diminishes from 20 at a 
Mach number of 0-5 (corresponding to about 370 m.p.h.) 
to 10 at a Mach number of 0-7 (520 m.p.h.), while 
above the velocity of sound this aerofoil would be woe- 
fully ineffective. The marked increase in and 
the collapse of the lift coefficient at high speeds is 
obviously a fundamental obstacle to very great in- 
creases in aeroplane speed, at any rate, on orthodox 
lines. In recent years, mechanical engineers have 
become interested in modern aerofoil theory and ex- 
periment in view of its practical possibilities in turbine- 
and air-compressor blade design. It is clear, however, 
from the marked changes which compressibility pro- 
duces in aerofoil characteristics, that, when high speeds 
occur, consideration of blade behaviour on the Reynolds 
number criterion alone may not be sufficient, and that 
model blade tests may be far from correct unless they 
have been carried out at Mach numbers corresponding 
to the prototype design. : 
In concluding this necessarily brief survey of the 
effect of compressibility, it is of interest to remark 
that the fundamental equations of fluid dynamics 
which involve compressibility have been shown to be 
less difficult to solve than the equations involving 
viscosity. Thus Taylor and Maccoll have been able to 
calculate pressure distribution on cones moving through 
a gas at supersonic speeds, and draw in ing con- 
clusions, verified by experiment, on the position and 
angles of the accompanying shock waves ; approximate 
methods of calculation of lift on thin aerofoils at super- 
sonic speeds have also been developed. 

this lecture, I have omitted all reference 

fluid dynamics of great importance to 





which arises from the operation of a supersonic wind 
tunnel is that of diffuser efficiency. The hig 
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would remark, however, that an admirable summary 
of this subject was recently ited by Lander to 
the Institution of Mechanical Engineers. Necessarily, 
the number of applications to engineering practice 
which I have been able to discuss has been small. 
It should be noted that, in carrying out fluid-flow 
experiments on models, the model is not, of necessity, 
smaller than the full-scale prototype; it may be of 
the same size, or in some cases, such as turbine blades, 
larger than the full scale. Neither is it essential for 
the model to include all details of the prototype, or 
for the same constructional materials to be used ; 

frequently, it may be made of cheaper material, in 
which small alterations of shape, etc., can conveniently 
be made, and their effects examined ; and it is some- 
times convenient to use a different fluid in the model 
experiments. The essential requirement is correct 
application of the laws of dynamical similarity and 
dimensional analysis, and when deviations from these 
are unavoidable, as is not infrequently the case, for reli- 
able check tests to be made by full-scale experiments. 





DEVELOPMENTS IN CARBIDE- 
, TIPPED TOOLS. 


Iw the spring of 1939, Messrs. George H. Alexander 
Machinery, Limited, 82-84, Coleshill-street, Birming- 
ham, 4, introduced into this country a cemented-carbide 
material for cutting-tool tips known as Kennametal, 
and we stated in our columns at the time that the 
material, which was produced by Messrs. McKenna 
Metals Company, Latrobe, Pennsylvania, U.S.A., was 
a tungsten-titanium carbide corresponding to the chemi- 
cal formula WTiC,. Messrs. Alexander now inform us 
that, as a consequence of research and experiments 
conducted at the Latrobe laboratories during the past 
two years, great progress has been made, resulting in the | 
introduction of new grades of Kennametal. ese are | 
designated K 3H, K4H, K 2S, K W, and K9. The 
first of these, K 3 H, is stated to be nearl as strong as 
the older material K H but to be much harder and 
also particularly resistant to “ cratering,” a pheno- 
menon due to the pressure of the chip on the upper 
surface of the tool. This grade of material is used 
for finishing cuts and also for turning soft steels. 
_—- is stated to be still harder than K 3H, and, 

though not as strong, to at resistance to 
abrasion and to edge wear. Ti is med. = or light finishing 
cuts on steels for precision boring tools and for tools 
having a large nose radius. This grade of material is 
also used for making heavy rough cuts on cast iron 





where sand or scale are present. A feature of this 
material is that it can be used with high side-rake 
angles and is thus suitable for machining einer gry 
alloys and various bronzes. The third new grade of | 
material, K 2S, has been developed for machining | 
steel castings and other abrasive materials where both 
edge wear and strength are required. KW is a 
straight tungsten-carbide material containing no 
titanium. This material, it is stated, has been made 
possible by a new technique in the production of finer 
powders of cutting compounds than were hitherto 
obtainable. It is used for the finish-machining of cast 
iron. The applications of K9, another straight 
tungsten-carbide material, are now being studied, but 
it has already been used for rock and concrete drilling 
and for coal cutting. 





LECTURE ON QuUALITY CONTROL.—A meeting of the 
Manchester Statistical Society is to be held at the College 
of Technology, Sackville-street, Manchester, on Saturday, 
March 11, at 3 p.m., when an address on “ Group Control 
Charts ” will be given by Mr. J. R. Womersley, of the 
Ministry of Supply Advisory Service on Quality Control. 
All persons interested, and particularly those concerned 
with production engineering, are invited to attend and to 
contribute to the discussion. 


Tue “ Presspun ” Process oF DISHING AND FLANG- 
ING: ADDENDUM.—With reference to the article pub- 
lished under the above title in our issue of February 11, 
on page 116, we have been asked by Messrs. Daniel 
Adamson and Company, Limited, Dukinfield, to state 
that the “ Presespun” plant is not limited for vertical 
“ daylight’ ae the cross-member at the top of the 
machine is moved out of the way when a plate is being 
inserted or removed and only replaced for the spinning 
operation. 

ELEcTRIC-ARC WELDING oF ALUMINIUM.—The tech- 
pique of the welding of aluminium and aluminium alloys 
by the electric-arc process is concisely and practically 
described in a leaflet, M-18, recently issued by Messre. 
Murex Welding Processes, Limited, Waltham Cross, Hert- 
fordshire. The data include notes on the choice and stor- 
age of electrodes, the preparation of edges and setting 
up of the work, preheating, sequence of welding, finishing 
the weld to remove the flux and improve the phys cal 





properties of the joint, and similar aspects of the subject. 
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AERONAUTICS. 


555,001. Balancing Airscrew Blades. fF. Hills and 
Sons, Limited, of Stockton-on-Tees, and J. Simpson, of 
Stockton-on-Tees. (7 Figs.) November 27, 1941.—The 
invention is a balancing hub by which a simple and 
accurate comparison of balance can be obtained as 
between a master blade and a new blade. The hub 
consists of a hollow cylindrical iron casting 10 having a 
pair of bosses 11 diametrically opposite to each other. 
The bore of the casting is machined, the right-hand end, 
as viewed in the drawing, having*a cone angle of 10 deg. 
The bosses are drilled and fitted with a hard ground 
mandrel 12 forming trunnions. In the left-hand end of 
the casting is fixed a base plug bolted by a flange to the 
casting, in the centre of which is fixed a counter-balance | 
rod 14, the outer end of which is threaded. At the base 
| of the screw-thread is a locating cone. A scale beam 16 
is mounted on the counter balance rod in the plane con- 
taining the axes of the trunnions 12 and the casting 10, | 
and on it slides a weight 17. In the tapered end of the 
casting is fitted a tapered sleeve on the principle of a 
collet, rotation being prevented by a set screw. The | 
sleeve has a flange with a coned outer surface and a/| 
groove, and is secured by a clamping ring 21 screwed on to | 
the flange of the casting. A split extractor ring is bolted 
to the face of the clamping ring 21 with its inner edge | 
engaged in the groove in the sleeve. The ring 21 carries | 
handles 24. A hardened steel datum plate 26 is located | 
against a machined flange in the body 10 and against this | 
plate is bedded the end of the airscrew blade. Secured | 
to one boss 11 is a pair of lateral scale beams 27 in line | 
with each other and at right angles to the axis of the 
trunnions about which they are balanced. Each beam 





(s5s.001) 


is also at right angles to the axis of the hub casting and 
is fitted with sliding weights. Before use, the hub is 
balanced in a vertical position using a master blade which 
is balanced horizontally with the hub. This horizontal 
balance is adjustable by the weight 17 and by a main and 
auxiliary weights 29, 30. The scales 16 and 27 are cali- 
brated in inch-ounces. In use, the balancing hub is 
arranged with its trunnions 12 resting on a pair of 
horizontal knife-edge tracks level with each other. A 
master blade is fitted into the sleeve and counter-balance 
weights 29 and 32 are fitted. The blade is then set to a 
line by a selected section so that when the blade is hori- 
zontal the line is vertical and represents, for example, 
the feathering line for the blade. The clamping ring 21 
is then tightened to hold the blade in position. The blade 
is now moved to a horizontal position and the sliding 
weight 17 moved to a balancing position and a reading is 
taken. The weight is then secured in position. Next, 
the blade is brought to a vertical position in which it will 
be slightly unstable and one of the sliding weights on the 
lateral scale beams is moved to correct the balance. This 
reading is also taken. Next the clamping ring is released 
and the blade turned with the sleeve through 90 deg. 
The blade is then balanced again for its vertical balance 
about its own axis, using one of the lateral balance beams, 
and readings are taken. The master blade is then 
removed. Next, a new blade to be balanced against the 
master blade is inserted in the balancing hub and with 
the same procedure readings are taken on the scale beams. 
If these readings are within the tolerance permitted, the 
blade can be passed. If, however, they are outside the 
permitted tolerance, the blade is returned to the shops 
for correction with instructions as to the nature and 
degree in inch-ounces of the correction required so that 
the operative can very easily decide what correction to 
make. It is found that blades can be removed and rese} 





yf} to the burden. 


|}compensating impedance 8 


in the balancing hubs and each time give substantially 
the same reading. Balancing errors of the machine are 
therefore negligible compared with the permitted toler- 
ance. (Accepted July 29, 1943.) 


ELECTRICAL APPARATUS. 


555,739. Current Transformer. A. Hobson, of Wat- 
ford, and F. C. Smith and Company (Transformers), 
Limited, of Kingston-on-Thames. (1 Fig.) March 2, 
1942.—The transformer is compensated to eliminate the 
ratio of phase-angle errors due to the magnetising ampere 
turns. The bar 1 carries the main current, and is sur 
rounded by the core 2 of the ring-type main transformer. 
On this core is wound the secondary 3, one end of which 
is connected to the burden 4 of the main transformer, 
while the other end is connected through a winding 5 
This latter winding is on a core 6, on 
which is a compensating winding 7, both ends of which 
are connected to an impedance 8. The primary bar | 
carries, say, 500 amperes, the main secondary 3 has 
100 turns and the auxiliary secondary 5 and the com- 
pensuting winding 7 have 50 turns each. The main 
burden 4 is 0-2 ohm, non-inductive. This arrangement 
represents a 500/5-ampere transformer of the ring type. 
When the impedance 8 is zero the winding 7 is short- 
circuited. The current in the main secondary circuit 
3, 4, 5 is 5 amperes, this value being fixed solely by the 
number of turns in the winding 3. A total of 1 volt, 
in phase with the current, must be induced in the wind- 
ings 3 and 5, in order to force the main secondary current 
of 5 amperes through the burden of 0-2 ohm. The 
whole of this e.m.f. must be induced in the winding 3, 
and a corresponding magnetic flux is set up in the main 
core, which in practice would cause errors. If now the 
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(288.730) 
is steadily increased the 


| currents are unaltered (since ideal conditions are assumed) 


but an e.m.f. proportional to the resistance 8 and in 
phase with the current must now be induced in winding 7, 
and to accomplish this a flux must be set up in the 
auxiliary core 6. The winding 5 also links with this 
flux, and an identical e.m.f. is induced in this winding 
since it has the same number of turns. The e.m.f. 
induced in the winding 5 is in phase with the current 
and, because the total output must remain at 1 volt, 
a reduced e.m.f. is required in the winding 3. The 
consequent reduction in flux in the main core 2 would 
cause a reduction in the ratio and phase-angle errors. 
When the resistance 8 is 0-2 ohm the e.m.fs. induced 
in the windings 5 and 7 are each 1 volt. Under this 
condition the winding 5 supplies the whule of the e.m.f. 
needed for the main secondary circuit and none whatever 
is induced in the winding 3. As a result the flux in the 
main core 2 is eliminated and the errors due to magneti- 
sation losses would disappear entirely. Under practical 
conditions the e.m.f. induced in the winding 5 must 
overcome the impedances of the windings 3 and 5 in 
addition to the external burden, so that the impedance 4 
includes the whole of the impedance of the main secondary 
circuit. Similarly, the impedance 8 includes the imped- 
ance of the winding 7. As regards the magnetisation 
losses, the auxiliary transformer can be considered as a 
current transformer having the winding 7 as its secondary 
winding. The current in the winding 5 is almost exactly 
proportional to, and in phase opposition with, the 
primary current; so that the effective ampere turns of 
the current transformer are very nearly the difference 
between the primary ampere turns and the nominal 
ampere turns of the winding 5. Because of the natural 
errors of this auxiliary current transformer the current 
in the winding 7 is slightly less than its nominal value 
and is not in precise phase opposition to the primary 
current. If, therefore, the calculated value of impe- 
dance 8 is used, the e.m.f. induced in the winding 7 is 
also incorrect. Hence a small voltage has to be induced 
in the winding 3 in order to make up the difference, and 
the main current transformer shows small errors owing 
to the small resultant flux in the core 2. These errors 
are of the same order of magnitude, compared with those 
of an uncompensated transformer, as the loss ampere 
turns in the auxiliary core compared with the total 
ampere turns of the winding 7. By a slight adjustment 
of the burden 8 these errors may be reduced to zero 
for any one value of primary current. (Accepted Sep- 
tember 6, 1943.) 
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EFFICIENCIES AND 
OUTPUTS OF COMBUSTION 
TURBINES. 


By Proressor 8S. J. Davies, D.Sc. (Eng.), 
and M. I. Fawzi, Ph.D. 


In a previous article* the authors dealt with the 
efficiencies and performance of various arrangements 
of combustion turbines. It was seen that, in its 
simplest form, a combustion-turbine installation of 
the type with combustion at constant pressure 
comprises three components, namely, the com- 
pressor, the combustion chamber, and the turbine. 
For this form, with a given maximum temperature 
of the cycle, which occurs, of course, at the point 
where the gases leave the combustion chamber and 


enter the turbine, and with given values of the | 
adiabatic efficiencies of the compressor and turbine | has steadily increased and a considerable part of 
components, respectively, curves of overall effi- | the improvements in thermal efficiency and per- 
ciency and net output were plotted on values of the | formance, which are taken as evidence of technical 
pressure ratio, that is, the ratio of the upper pressure | progress, would not be possible without accompany- 


Fig. 1. 


interchanger in the form of an exhaust boiler was 
fitted ; heat from the exhaust gases was given up 
in the boiler and steam was thereby generated 
at relatively low pressure, this steam afterwards 
doing work in a steam turbine, before being 
to a condenser and later returned to the boiler. 
The work done in the steam turbine, less the power 
taken by the steam pumps and auxiliaries, was 
added to the net output of the original combustion- 
turbine installation, thereby increasing proportion- 
ately both the total net output per pound of air and, 
since the weight of fuel consumed is unaffected, the 
overall efficiency of the installation. In this 
arrangement, the additional components were the 
exhaust boiler, the steam turbine, the condenser, 
pumps and auxiliaries, and these represent a con- 
siderable increase in the complexity of the instal- 
lation. 

Complexity in power plants, both large and small, 





Fig. 2. 


x 








to the lower pressure of the cycle. These curves 
demonstrated that, as the pressure ratio is raised, 
the values of overall efficiency and net output first 
increase, reach a maximum, and later decrease to | 
zero. Under given conditions, the maximum value 
of overall efficiency occurs at a somewhat higher 
value of the pressure ratio than the maximum value 
of net output and, in an installation designed for 
a particular application in practice, a compromise 
must be reached, in the choice of pressure ratios, 
between efficiency and output. But, assuming the 
need for the greatest possible simplicity in the 
installation, the dominant variable in the design, 
with given component efficiencies and maximum 
temperature, is the pressure ratio. Within these 
limitations, both overall efficiency and net output 
per pound of air used are found to have definite 
values which cannot be exceeded. 

Two alternative arrangements involving addi- 
tional components were next considered. In one 
of these, a simple heat interchanger was interposed 
between the compressor and the combustion cham- 
ber, so that some of the heat in the exhaust gases 
could be transferred to the compressed air. As a 
result of this complication, the possible overall 
efficiencies were considerably increased, but the 
net output of the installation remained practically 
unchanged. In the second arrangement, a heat 











* ENGINEERING, vol. 156 pages 401 and 421 (1943). 
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ing complexity. Comparisons, for example, of 
modern power stations with those of twenty-five 
years ago, and of modern aircraft engines with those 
used at the end of the last war, also twenty-five years 
ago, confirm the truth of this. In the present 
paper, the authors try to set out some possibilities 
of combustion turbines, as regards efficiency and 
output, in relation to this question of complexity. 
Engineering design is often a matter of compromise 
in a particular application, and here the compromise 
will be between a simple installation yielding a low 
overall thermal] efficiency, and the probably higher 
first costs, increased space, increased weight, 
increased upkeep, and possibly higher grade of 
personnel which may be essential with a plant, 
designed to achieve a high thermal efficiency. In 
addition to the three cases already given, a fourth 
case will be considered in various combinations, and 
then comparisons will be made and conclusions 
drawn from the combined results. 

In the first three cases, both the compression of 
the air in the compressor and the expansion of the 
gases in the turbine were carried out in single stages ; 
in this fourth case, the effects of compounding will 
be discussed. Compounding may be arranged in 
either, or both, of two ways: the compression 
may take place by stages with intercooling between 
the stages ; the expansion may take place by stages 
with the addition of heat between the stages, or 


the same installation. In what follows, separate 
compounding of compression and expansion, re- 
spectively, will first be examined, and then both 
types together; lastly, certain heat interchangers 
will be added. In all these possible arrangements 
of compounding, which, with the three earlier cases, 
will form the basis of the final analysis, two values 
of the adiabatic efficiencies of the compression and 
expansion will be taken, namely, y, = 4; = 0-85, 
and 7, = 7% = 0-9; and two values of the possible 
maximum temperature of the cycle, 1,500 deg. 
and 1,600 deg. F. abs. Temperatures of the order 
of the former value were observed four years ago by 
by the late Professor Stodola in his test of the Brown 
Boveri installation,* while under certain conditions 
the latter value may be within practicable limits. 
Throughout the calculations, the value of the atmo- 
spheric temperature will be taken as 65 deg. F., 
or 525 deg. F. abs. 

Effects of Compounding the Compression.—Figs. 1 
and 2 (repeated from the previous article) show the 
pressure-volume and absolute temperature-entropy 
diagrams for the simplified cycle : in these, F D A E 
and F DGE show the ideal and actual diagrams 
for the compressor, while EBCF and EBHF 
show the ideal and actual diagrams for the 
turbine. Three principal stages are involved, 
namely : compression from T, to T,; heating the 
charge from T, to T,, by the combustion of w pound 
of fuel per pound of air; expansion of the combus- 
tion gases from T, to T,. If Cy,,Cp2, and Cys are 
the mean values of the specific heats at constant pres- 
sure during the three stages, the overall efficiency 


Cc 
Cp, (1 + w) m (Ts — Te) — = (T, — Tp) 


Cos (1+ w) (Ty — Tg) 


The form of this equation permits reasonably 
easy calculation, but, on account of the mean 
specific heats, does not give absolute accuracy ; the 
errors, however, are so small as to be negligible. 
The numerator gives the net output, and the 
denominator, the heat supplied, both in B.Th.U. 
per pound of air. Figs. 3 and 4 show the diagrams 
corresponding to Figs. 1 and 2 for the case in which 
P, 


3 
or P, = vy (P, P;), which gives minimum work, 
and the intercooling reduces the temperature of the 
air at P, to its original value T,,, that is, with so- 
called ‘* perfect” intercooling. Calculations of net 
output and overall efficiency were made for these 
conditions, and also for conditions otherwise the 
same except that the fall of temperature in the 
intercooler was taken as 50 per cent. of that with 
“ perfect ” intercooling. 

The results of the calculations with 7, = 9, =0-85, 
and T, = 1,500 deg. F. abs. are shown in Table I, 
page 182, which gives simple compression, two-stage 
compression, turbine compounding, and combined 
compressor and turbine compounding; and of these 
compression alone will be first discussed. The 
values of the efficiencies and of the net output, 
in B.Th.U. per pound of air, are plotted in Fig. 5, 
on a base of pressure ratio, the full lines A, B, 
and C being those of efficiency with simple com- 
pression, two-stage compression with perfect inter- 
cooling, and two-stage compression with 50 per 
cent. intercooling, respectively, and the broken 
lines, A,, B,, and C,, the corresponding ‘curves of 
net output. The latter curves show that com- 
pounding the compressor leads to a marked increase 
in the output per pound of air, this improvement 
being greater, the better the efficiency of inter- 
ing. This increase in output is derived almost 
entirely from the reduction of compression work, 
since the turbine component is practically unaffected. 
The result of the intercooling is a reduction of the 
temperature T, of the air entering the combus- 
tion chamber to T,, as is seen in Figs. 3 and 4, so 
that an increased quantity of fuel must be supplied 
to raise the temperature of the compressed air to 
the same temperature, 1,500 deg. F. abs.; that is, 
w pound of fuel per pound of air is increased. Thus, 
in spite of the large increase in output, there is 
only a small change of maximum efficiency. At 
first, there is a slight negative change at R = 3 to 5, 





7= 


the compression is in two stages such that = = 
1 








both types of compounding may be arranged in 
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which quickly passes zero change on both curves 
between R = 4-5 to 5 and then increases steadily 
with increase of R. The maximum value on curve A 
is about 0-184, at R= 5; with 50 per cent. inter- 
cooling (curve C), the maximum efficiency is 0-185, 
at R = 6; while, with perfect intercooling (curve B), 
the best efficiency is 0-195 at R= 8. At R = 6, 
a pressure ratio which gives good all-round results 
with all these sets of conditions, the efficiencies on 
A, B, and C are 0-18, 0-194, and 0-185, respec- 
tively, but the outputs on A,, B,, and C, are 25 
B.Th.U., 38-36 B.Th.U., and 30-83 B.Th.U. per 
pound of air, respectively. Thus, with only 50 per 
cent. intercooling, the increase of output is 5-83 
B.Th.U. on 25 B.Th.U. per pound of air, or 23-3 
per cent. 

Table II and Fig. 6 give the corresponding results 
with the same conditions as those of Table I and 
Fig. 5, except that », = 7, = 0-9. Curves D, D, 
are for simple compression, curves E, E, with perfect 
intercooling, and curves F, F, with 50 per cent. 
intercooling. Again the changes in maximum 
efficiency are slight, the values all lying between 
0-26 and 0-27, the lowest value being actually 
on curve F. There are, on the other hand, still 
greater relative improvements in output than in 
Fig. 5 with T,, = 1,500 deg. F. abs., as intercooling 
is improved. At R = 8, where the all-round results 
are suitable for making comparisons, the values of 
output are: on D,, 33-32 B.Th.U.; on E,, 50-85 
B.Th.U.; and on F,, 41-00 B.Th.U. per pound of 
air, an improvement of 23 per cent. with 50 per 
cent. intercooling and of 52-6 per cent. with perfect 
intercooling. 

On both these figures it is seen that an interesting 
and important change of characteristic is brought 
about by compressing in two stages and intercooling 
between the stages, namely, that the values of R 
at which the maximum values for efficiency and for 
output occur, for each pair of curves, are brought 
nearer together. For example, on Fig. 6, curve D, 
giving the efficiency with single-stage compression, 
has its maximum at R = 8, while curve D,, giving 
the corresponding output, has its maximum at 
R = 4-4; the corresponding maxima for curves F 
and F, are at 8-5 and 6 ; while, for curves E and E,, 
the maxima are 10 and 8. Moreover, the curves 
of both efficiency and output become progressively 
flatter as intercooling is improved, and a pressure 
ratio may readily be selected at which both curves 
of a pair yield practically their highest values. This 
condition may be contrasted with that given by 
curves D and D,: if, for example, R = 6 is taken 
as a compromise between maximum output at 
R = 4-4 and maximum efficiency at R = 8, then 
the output is reduced from the maximum 39-33 
B.Th.U. to 38-02 B.Th.U. per pound of air, a 
reduction of 3-3 per cent., while the efficiency is 
lowered slightly from the maximum 0-268 to 
0-262, a reduction of 2-2 per cent. It is, of course, 
convenient in Figs. 5 and 6, and throughout the 
analysis, in making a comparison, to assume, on & 
particular curve, constant values for », and 1, 
but it will be realised that in particular cases the 
characteristics of the actual design will determine 
the response made to changes in running conditions. 

Tables III and IV give the corresponding results 
when T, has the higher value, 1,600 deg. F. abs. or 
1,140 deg. F. (615 deg. C.), the former with yn, = 
= 0-85, and the latter with 7, = % = 0-9. Fig. 7 
shows the curves of efficiency, A’, B’, and C’, and 
the curves of output, A‘, B/, and C/, for the three 
cases of Table III, namely, with single-stage com- 
pression, with two-stage compression and perfect 
intercooling, and with two-stage compression and 
50 per cent. intercooling; Fig. 8 shows similar 
curves of efficiency, D’, E’, and F’, and of output, 
D/, Ej, and F/, for the corresponding three cases 
of Table IV. On both Figs. 7 and 8, the calculated 
values of the corresponding curves of Figs. 5 and 6, 
respectively, for the lower maximum temperature, 
1,500 deg. F. abs., and with perfect intercooling 
are plotted, the efficiencies as squares and the 
outputs as vertical crosses. These points facilitate 
comparison between the effects of two-stage com- 
pression with these two values of maximum tem- 
perature: thus, on Fig. 7, efficiency, at the best 
values at about 0-22, rules 0-025 higher on curve B’ 
than on curve B, representing an improvement of 
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Ty = 1,500 deg. F. abs.; 4¢ = m¢ = 0-85. 
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TABLE Il. 
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TABLE III. 


Ts = 1,600 deg. F. abs. ; 


Ne = % = 0-85. 
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TABLE Iv. 
Tg = 1,600 deg. F. abs.; 7¢ = m¢ = 0-9. 
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12-8 per cent. of 0-195; similarly, the best value 
of output on B/,9-5 B.Th.U. per pound of air higher 
than on B,, is an improvement of 24-8 per cent. of 
38-2; similarly, on Fig. 8, efficiency is higher by 


9-35 per cent. of 0-267 and output by 17 per cent. 
of 52-63. 

Summarising the effects of com the 
compressor, it is seen that, for the additional 
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complication of an intercooler, which is concerned | two-stage compression and perfect intercooling, the 
with pure air only and not with combustion gases, | corresponding values of the fuel/air ratio are 
a very considerable increase of output is realised.| 1:84 and 1:75, with maximum temperatures of 
Further, dwing to the changes in the characteristic | 1,500 deg. F. abs. and 1,600 deg. F. abs., respectively, 
curves, if a pressure ratio is selected to give approxi-|s8o that, at the best, there is always a very large 
mately optimum output, the accompanying effi-| surplus of air. This poor utilisation of the air is, 


ciency is also much higher than that corresponding 
to simple compression near optimum output. 
Effects of Compounding the Expansion in the 
Turbine.—Whatever the conditions under which the 
compression may take place, the only possible 
changes imposed on the conditions under which the 
turbine performs its function are concerned with 
the weight of fuel that must be combined with each 
pound of air delivered to and from the compressor. 
With single-stage compression, the highest fuel/air 
ratio is of the order of 1: 100 when the maximum 
temperature is 1,500 deg. F. abs., and the lowest 
value of the pressure ratio is 3:1; the highest 
fuel/air ratio with a maximum temperature of 


1,600 deg. F. abs. is of the order of 1:88. With 














| of course, a condition imposed on the cycle by the 


limitation of the maximum»temperature, since the 
fuel supply must be limited to a quantity merely 
sufficient to raise the temperature from T, to T, 
in Figs. 1 and 2, with single-stage compression, and 
from T, to T, in Figs. 3 and 4, with two-stage 
compression. By arranging the expansion in the 
turbine in two stages and by passing the exhaust 
gases from the first, or high-pressure, stage, to a 
second combustion chamber in which a second charge 
of fuel is burnt at constant pressure so as to restore 
the temperature to the original maximum value, 
the utilisation of the air may be improved. As a 
result, it will be seen that both the overall efficiency 
and the net output per pound of air are raised. 
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Pressure Ratio R 
The results of calculations with simple compres- 


sion, but with two-stage expansion, are given in the 
relevant columns of Tables I to IV. The inter- 


mediate pressure P, is taken throughout as ¥. 


this ratio was chosen instead of making P, a geo- 
metrical mean between P, and P,, because it 
gives a somewhat higher efficiency, but at the ex- 
pense of a slightly reduced output. Two values are 
taken for the adiabatic efficiencies of the compressor 
and of the turbine, namely, 7, = % = 0-85 and 
Ne = 24 = 0-90, respectively, and two values of T,, 
namely, 1,500 deg. and 1,600 deg. F. abs., are 
assumed. The pressure-volume and temperature- 
entropy diagrams for this type of cycle are given 
in Figs. 9 and 10. The values of overall efficiency 
and net output in B.Th.U. per pound of air for 
T, = 1,500 deg. F. abs., and for the lower values 
of adiabatic efficiency, 0-85, are plotted, on a base 
of R, in Fig. 11. In this figure A, A, are the curves 
of efficiency and output for the case with simple 
expansion, while G, G, are the corresponding curves 
for the case with two-stage expansion and inter- 
heating to the original maximum temperature. 
These curves reveal a marked improvement in the 
efficiency and a still greater relative improvement in 
output : taking, as an example, the values at R = 6, 
the efficiency is increased from 0-181 to 0-203, an 
improvement of 12-2 per cent. of 0-181, while 
the output is raised from 25-14 to 40-0 B.Th.U. 
per pound of air, an improvement of 59 per cent. 
of 25-14. The corresponding curves for the higher 
adiabatic efficiencies of 0-9 are plotted in Fig. 12, 
in which D, D, are the curves of efficiency and output 
with simple expansion, and H, H, are those with 
two-stage expansion. On both Figs. 11 and 12, 
the curves of efficiency become very much flatter, 
and a compromise for the best value of R to give 
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both high efficiency and output is readily obtained. | of curve H and the curve H’ on Fig. 14, shows the 
Comparing the values at R = 6 on curves D, D, | great advantage of increasing T, whenever a higher | 
with R = 8 on curves H, H,, since these values | value is practicable. In the latter case, for example, | 
are consistent with good average results in the four| at R = 10, the efficiency reaches 0-32 and the | 
cases, it is seen that efficiency is increased nee | cutpet 62-8 B.Th.U. per pound of air, against 
0-268 to 0-288, an improvement of 7-5 per cent.|0-30 and 49-5 B.Th.U. per pound of air with 
on 0-268, while output is raised from 33-32 to|T, = 1,500 deg. F. abs.; an improvement in 
52-63 B.Th.U. per pound of air, an improvement | 
of 58-0 per cent. of 33-32. It is thus clear that, 26-8 per cent. of 49-5. 
in return for the additional complication of a| The effects of compounding the expansion are 
secondary combustion chamber, considerable gains | thus: (a) considerable gain in efficiency, especially 
in efficiency and especially of output are realised, | if R be raised to a suitable value ; (5) a still greater 
and, as regards running conditions, still within | increase in output, measured in B.Th.U. per pound 
limits which have already proved themselves as|of air. The compressor has undergone no change, 
practicable. | and these improvements are obtained in return for 
Calculations have been made similarly for the | the additional complications of a secondary combus- 
higher maximum temperature, 1,600 deg. F. abs.,| tion chamber and a two-stage turbine, and the 
using the same pairs of values of », and m, and the | necessity of adjusting the turbine dimensions to the 


efficiency of 6-66 per cent. of 0-30 and in output of | 


results are plotted in Figs. 13 and 14. Curves A’ | 
and G’ give the efficiencies, and curves A/ and G/, | 
the output, in Fig. 13; A’ and A‘ being those with 
simple expansion, and G’ and G{ with compound | 
expansion, all with 7, = 7, = 0-85. On Fig. 14,| 
eurves D’, D4 and H’, H{ give the corresponding 
curves with », = 7%, = 0-9. Points from curves G | 
and G,, of Fig. 11, are included on Fig. 13, and 
points from curves H and H, on Fig. 12 are included 
for comparison on Fig. 14, efficiencies as squares 
and outputs as vertical crosses. Again taking R = 8 
on these figures, it is seen that, in Fig. 13, improve- 
ments in efficiency and output are 19-8 and 69-0 per 
cent. respectively ; similarly, in Fig. 14, the corre- 
sponding improvements are 4-2 per cent. and 47-0 
per cent. Comparison between the points of curve G 
and the ourve (’ on Fig. 13, and between the point 


| Bt., 


reduced density of the gases following the secondary 
heating. 
(To be continued.) 





ALWALTON CHURCH, HUNTINGDONSHIRE.—Frederick 
Henry Royce, who subsequently became Sir Henry Royce, 
the creator of the renowned “ Merlin” aircraft 
engine, was born at Alwalton, in Huntingdonshire, in 
1863. Asa boy in humble circumstances, he was chris- 


| tened there in the 12th-Century church of St. Andrew, 


and after his death, in 1933, he was buried beneath its 
ancient stone flooring. The fabric of the church is now 
stated to be in great danger and a restoration fund has 
been organised by the Rector, the Rev. A. Royle. A 
good start to the fund has been provided by a gift of 
3001., made by Mr. A. F. Sidgreaves on behalf of the 
directors of Messrs. Rolls-Royce, Limited. 
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LITERATURE. 


Applied Mechanics. By Dr. Antaur Mortey, O.B.E., 
M.I.Mech.E. London: Longmans, Green and Com- 
pany. [Price 7s. 6d. net.] 

It has been frequently suggested that there is little 

reason to add to the number of text-books on applied 

mechanics, but Dr. Morley may claim some justifica 
tion for adding one more to the list. This new 
volume completes a triad designed to cover the 
ground of a three-year course of instruction leading 
to an Ordinary National Certificate in Mechanical 

Engineering. The first and second years were 

covered by the earlier volumes, Elementary Engin- 

eering Science and Mechanical Engineering Science. 
which Dr. Morley wrote in conjunction with Dr. 

Edward Hughes. There is an advantage to stu 

dents in having a series of text-books specifically 

covering the field of work with which they are 
concerned, and these three manuals are likely to be 
found widely useful. The work of the three succes- 
sive years is not sharply differentiated, many prin- 
ciples and methods being common to all, so that 
there is inevitably a certain amount of repetition 
from one year to the next. This is all to the good 
in emphasising fundamentals. Apart from this 
matter of principles, this third-year volume, in 


| order to attain completeness within its sphere, also 


contains matter, notably on hydraulics, which was 
dealt with in the second-year manual. This proce- 
dure has been adopted to meet differing practice in 
technical schools, as the National Certificate syllabus 
allows considerable freedom of choice and some 
schools may deal with hydraulics in the third year. 
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LIQUID FUELS AND CHEMICALS 
FROM COAL AND PETROLEUM.* 


By Harotp Moore, M.Sc., F.Inst.Pet. 


Priok to the present war, this country was mainly 
dependent’ on imported petroleum for its supply of 
liquid fuels, while the main source of raw material 
for synthetic organic chemistry was coal tar, derived 
from indigenous coal. The dependence of this country 
on imported liquid fuel has been for many years a 
source of comment and anxiety, but the supply of 


base materials for the organic chemical industry has | T 


been adequate. At the end of the war it will be found 
that the circumstances which existed in 1938 have 
changed greatly. Hitherto, the supply of liquid fuels 
and of organic chemicals have been considered as 
separate issues; they now become branches of the 
same problem. During the war years, of the many 
changes which will be found to have taken place, the 
two most important will be the reduced financial 
strength of this country, which will make it imperative 
to limit the value of imports, and the discovery of 
technical processes which have made roleum the 
raw material for a vast new chemical industry. These 
two changes necessitate the adoption of some State 
policy to meet the altered conditions. The problem 
is largely one of economics, but policy must be based 
on @ knowledge of technique as it exists to-day and 
must also take into consideration estimates of the 
future trend of technical development. The latter 
requirement calls for study. 

The primary objects of post-war policy will be, in 
the first place, to provide the liquid fuels and lubricants 
necessary for road transport, aviation, industry and 
the many other essential services at present supplied 
with petroleum products. Secondly, to provide raw 
material in adequate quantity, suitable quality, and 
low price for the organic chemical industry. Thirdly, 
to provide the maximum possible amount of remunera- 
tive internal work in this country, particularly during 
the immediate t-war years. Finally, to maintain 
the best possible trade balance, i.c., to import the 
minimum value of products while giving every assist- 
ance to export trades. 

The supplies of liquid fuels and raw materials for the 
organic chemical industry have hitherto been mainly 
derived from coal and petroleum, the liquid fuels 
mainly from petroleum, though appreciable quantities 
have been obtained from coal. Materials for the 
organic chemical industry have been derived mainly 
from coal, but, to a smaller extent, from lignite, petro- 
leum, oil shale, vegetable and cellulosic materials and 
the animal and vegetable oils. Though the main 
raw material for synthetic organic chemistry has been 
coal tar, the fermentation of vegetable matter has 
supplied alcohols, esters, organic acids, ketones, alde- 
hydes, etc., i.e., the simpler aliphatic oxygen-containing 
compounds. Wood has supplied cellulose and such 
distillation products as turpentine, methyl alcohol and 
acetic acid, and the animal and vegetable oils have 
supplied glycerine, soaps and fatty acids. The largest 
sources of available organic material, however, are coal 
and petroleum. 

The production of oil from shale is relatively ex- 
pensive and consequently not very important at the 
present time; but the oil shale may be considered as 
a reserve supply of mineral oil, available should the 
supply of free oil become exhausted. The shale oils 
are very similar to petroleum oils and could be used as 
a substitute for most fuel and chemical purposes. As 
large quantities of coal exist in this country, it is 
obvious that, in order to provide employment and to 
maintain the best trade balance, coal should be utilised 
wherever technique and processing costs make it suit- 
able. The main known methods of producing oil and 
chemicals from coal are by carbonisation, which yields 
a small proportion of liquid fuels; by hydrogenation, 
and by the Fischer-Tropsch synthesis, both of which 
yield large proportions of oils. In addition to these 
three processes, there is an approach to the organic 
chemical industry by the manufacture of acetylene, 
a hydrocarbon particularly suited as raw material 
for organic synthesis. 

Before attempting to formulate any policy for the 
future, let us examine the position as it existed in 1938. 
In this, the last pre-war year, 227 million tons of coal 
were produced in Great Britain, 46 million tons were 
exported, 142 million tons were burnt in the raw state, 
and 38-7 million tons were carbonised. Of these 
38-7 million tons which were carbonised, a small 
quantity (roughly half a million tons) was treated in 
low-temperature carbonisation plants, and the remain- 
ing 38-2 million tons were carbonised in equal quantities 
in coke ovens and gasworks. Motor spirit and light 
oils were obtainable in the carbonisation process by 





* Paper entitled “‘ Liquid Fuels and Organic Chemi- 
cals from Coal and Home-Refined Petroleum”, presented 
t© the Institute of Fuel on Tuesday, February 1, 1944. 
Abridged. 





stripping the gas, while both light and heavy oils were 
obtainable from the tar. From the statistics the 
yields given in Table I can be calculated. Gasworks 
practice leaves much of the benzol in the gas (in order 














TABLE I. 

a Yields of Liquids per cent. by Weight. 

Liquid. | hina 

, ; ; -Temp. 
Coke Ovens. Gasworks. Carbonisation. 
| 

“ee 4-04 5-50 7-80 
Stripper spirit 0-65 0-22 1-12 
Total .. +o | 5-72 8-92 








1938 average, 5-2 per cent. 


to maintain quality) and this accounts for the relatively 
low yield of stripper spirit from the gas industry. The 
quality of coal used in these processes will vary; the 
differences in yields, therefore, are not entirely due 
to process conditions. 

The total benzol and coal-tar production in this 
country in 1938 is estimated at slightly over 2 million 
tons, of which nearly 60 cent. came from gasworks. 
This tar yielded 12-6 million gallons of benzol, and the 
total production of benzol and coal spirit was 56-2 
million gallons, yielded by— 


Coal tar 12-6 million gals. 
Stripping coke-oven gas 31-6 hs 
Stripping gasworks gas 10-5 a 
Stripping, low-temp. carb. 1-5 = 
Total 56-2 - 
= (220,000 tons) 


A further quantity of 42-3 million gallons (140,000 
tons) of motor spirit was made by h tion, and, 
together with toluol and solvent naphtha, the total 
production of light hydrocarbons from coal amounted 
to 112 million gallons, or 440,000 tons. (In the same 
year 1,460 million gallons of petrol, or nearly 5 million 
tons, was imported.) In addition, 6-8 million 
(23,000 tons) of spirit was produced from indigenous 
shale. In 1938, approximately 105 million gallons 
(500,000 tons) of creosote was made and 586,000 tons 
of pitch. The carbonisation process does not involve 
great heat losses. The overall efficiency of modern 
gasworks’ practice has been found to be over 70 per 
cent.; that is to say, of the heat units entering the 
process in the form of coal, over 70 per cent. leave in 
the form of gas, coke and tar, even after fuel used in 
the operations has been provided from the process. 

At the present time there exists a fairly complete 
market for coal-tar products, any excess benzol over 
chemical requirements being welcomed, on account 
of its high anti-knock properties ; on the motor-spirit 
market, however, there is occasionally, an excess of 
creosote, while pitch is often difficult to sell. Pitch 
is a difficult problem, as it has been largely supplanted 
for road making by petroleum asphalt, and it has not 
been found suitable hitherto for synthetic work, for 
which purpose it is very deficient in hydrogen. It 
can, however, be used either directly or in solution 
as a liquid fuel. Considerable experience of burni 
this either as molten liquid or as powdered fuel has 
been gained during the present war. Other coal-tar 
derivatives, such as toluene, xylene, heavy alkyl 
benzenes, naphthalene, anthracene, together with the 
phenols and the nitrogen-containing bases, find markets 


either in the pure state or as bases for the manufacture- 


of other products. If larger quantities were to be 
produced, any surplus of toluene or xylenes would be 
readily absorbed by the demand for aviation and motor 
spirit, and the excess creosote and pitch could be con- 
sumed separately or in the form of liquid-fuel mixtures 
as substitutes for imported petroleum oils. 

The manufacture of liquids by the hydrogenation 
process gives high yields on the actual coal hydro- 
genated, but consumes a large proportion of fuel in 
the process, consequently the overall yield of liquid is 
low. In practice, over 3 tons of coal are consumed in 
order to produce | ton of liquid hydrocarbon, and the 
thermal efficiency has been found to be 43 per cent. 
This process has been operated in a full-scale commercial 
unit at Billingham (which produced 140,000 tons of 
petrol in 1938), but the venture, though a great technical 
accomplishment, has had to be supported by a subsidy 
in the form of tax exemption. 

The Fischer-Tropsch Process.—The synthesis of 
liquid fuels by the Fischer-Tropsch process, involving 
the gasification of coke and the subsequent catalytic 
reaction of carbon monoxide with hydrogen to form 
hydrocarbons, gives similarly low yields and is about 
equally expensive in operation; but it may become 
an important process for the manufacture, on a rela- 
tively small scale, of certain special products, par- 
ticularly high-melting point paraffin waxes, and fatty 
acids and alcohols which may in time be derived from 
the paraffin waxes. The overall thermal efficiency of 











this process was found to be about 25 per cent. some 
years ago, but with the most modern practice, involving 
the recycling of gas, the overall efficiency may be 
expected to reach the neighbourhood of 40 per cent., 
which is much the same as that of the hydrogenation 
process. The Fischer-Tropsch reaction could be carried 
out much more economically if the plant were situated 
near a petroleum refinery where cheap hydrogen, 
obtained by dehydrogenation, was available, as a large 
part of the cost of this synthesis is incurred by the 
manufacture of the hydrogen. The Fischer-Tropsch 
process has not been developed on a commercial scale 
in this country. The motor spirit obtained by hydro- 
genation is of good quality, while that obtained from 
the Fischer-Tropsch reaction is low in quality, having 
a low octane number. The latter process, however, 
yields very high quality Diesel-fuel fractions. 

Acetylene.—Another method of preparing hydro- 
carbons from coal is by the synthesis of acetylene from 
coke via calcium carbide. Acetylene, besides being 
of industrial value in the raw state, is an intermediate 
product of great importance, opening up a vast field 
of synthetic reactions ; but the cost of this process is 
such that, though its production in this country is very 
desirable, acetylene cannot — the general require- 
ments, namely, a cheaply available base for synthetic 
organic chemistry, nor does it _— liquid fuels. 

Petroleum.—Petroleum has for many years been the 
main source of liquid fuels throughout the world, and 
in 1938 over 90 per cent. of the spirit and oils burnt 
in this country were of petroleum origin, practically 
allimports. We received 4-81 million tons of petroleum 
from the Dutch East Indies, 2-0 million tons from the 
United States; 2-25 million tons from Iran and 
0-9 million tons from various British Empire countries. 
The quantity of crude petroleum and petroleum pro- 
ducts imported into the United Kingdom, in 1938, 
totalled, in round figures, 12 million tons, of which a 
little over 2 million tons (about 19 per cent.) was in the 
form of crude, the remaining 81 per cent. being in the 
form of finished or part-finished products. The two 
main products consumed were petrol (over 5 million 
tons) and fuel oil (3-8 million tons). The cost of these 
imports was 46l. million or an average of roughly 4l. 
per ton. The finished-products cost averaged 4-351. 
per ton, the crude 2-35l. per ton. These prices include 
freight, probably about 15s. per ton. It is impossible 
to exaggerate the vital importance of these petroleum 

ucts—petrol for road or air propulsion and solvents 

‘or many industries ; kerosene for lighting and heating ; 

gas oil for gasworks and Diesel engines; lubricants 

or al] industries and every variety of pn device ; 

asphalt for roads ; transformer oils and a large variety 
of other commodities. 

More than half the crude refined in this country was 
heavy oil used for the manufacture of asphalt, a com- 
paratively simple process. No preferential tariff 
operates in favour of the refining of imported petroleum 
in this country except when refineries manufacture 
asphalt. Finished asphalt, being a solid substance, 
has not been subject to the same taxation scheme as 
the liquid hydrocarbons, and, on arriving in the country, 
is liable to the general import tar‘ff of 10 per cent. As 
the crude can be imported into a bonded refinery 
without paying tax, the net effect is to give preferential 
taxation in favour of asphalt refining. Another reason 
for the practice of refining asphalt in this country is 
that the cost of transporting crude from the oil-pro- 
ducing centre is relatively low, while asphalt is a solid, 
relatively expensive to transport. Consequently, prac- 
tically all the asphalt used in this country is refined here. 

The distillation of heavy crude usually results in the 
production of Diesel oils and of lubricating-oil dis- 
tillates (usually low-grade), and the latter are frequently 
worked up for the market. As previously stated, 
refining for asphalt is a relatively simple process, and 
the operations involved do not necessitate such ex- 
pensive equipment as other forms of refining. Two 
small independent refineries operate for the manu- 
facture of products other than asphalt, in both of which 
lubricating oils form an important part of the produc- 
tion. The history of refining in this country during 
recent years has been a mixture of success and failure. 
The general result has been that cracking plants have 
met with little or no success, undoubtedly due to the 
high loss resulting from the generation of (at that 
time) unsaleable and unusable gases. Asphalt refining 
has met with success due to the preferential position 
produced by taxation and transport costs. Lubricat- 
ing oil and general refining has met with moderate 
success; but the path of the British refiner has been 
hard and he has received no protection, but has had to 
buy his materials on a protected and consequently 
high-price market. 

(To be continued.) 





MorToRWAYs FOR BritaiIn.—The British Road Federa- 
tion’s “‘ Motorways for Britain”? Exhibition, held in 
London in December, will be opened in the rooms of the 
Royal Birmingham Society of Artists on May 1. 





186 ENGINEERING. © 











NOTES ON NEW BOOKS. 


Thermodynamics Applied to Heat Engines. By E. H. 
Lewirr, Ph.D., B.Sc. Third Edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 25s.] 


Tuts book follows the same general lines as numerous | 
other treatises on the subject, starting with the be-| 
haviour of gases and leading on to a theoretical con- | 
sideration of air-compressors, steam engines, refrigera- | 
tors, steam turbines and internal-combustion engines. | 
There are chapters on the combustion of fuels and the 
kinetic theory of gases, but turbo-compressors and gas- | 
turbine cycles are outside the scope of the volume. It | 
has been compiled mainly to cover the requirements of 
students reading for an engineering degree, and the 
large number of examination questions, each with its 
answer given, constitute a useful feature. Perhaps 
even more commendable is the practice of illustrating 
many of the points discussed by fully-worked examples 
in the text. The extent of the ground to be covered 
has almost necessarily involved certain inadequacies of | 
treatment; for example, the fundamental aspect of | 
entropy as a loss of the availability of energy is not | 
presented. The definition of entropy merely as a 
property of a fluid which increases when the fluid is 
reversibly heated would certainly convey to the student | 
the idea that there would be no increase of entropy 
even in such an energy-wasting process as the expansion 
of a gas through a porous plug, because no reversible 
heating has taken place. Indeed, when dealing with 
a throttled expansion of wet steam, the author himself 
seems anything but clear in his own mind as to what | 
happens to the entropy. He first shows a curve on 
a 0 ¢ diagram, indicating that a progressive increase 
of entropy occurs, and then proceeds to tell the reader, | 
not only that the area under the curve does not repre- 
sent the heat absorbed, but also that such an expansion 
cannot properly be represented at all on a @ ¢ diagram, 
seemingly because it is an irreversible process. Both | 
statements are, of course, quite wrong; the area under 
the curve is the heat given to the steam by the frictional | 
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resistance to flow, while the whole p:ccess is just as 
legitimately shown on a @ ¢ diagram as is the irrever- | 
sible expansion of steam in an actual turbine. The | writings of Dicksee, Ricardo and others on high-speed | 
equation to a throttled expansion curve on such a/| engine design and performance are overlooked. The | 
diagram was, in fact, worked out by Martin over 30| very short chapter on crankshafts shows no awareness 
years ago. On the subject of compressors, we find again of the works of Carter, Ker Wilson and Tuplin, to men- | 
the common text-book statement that, when a gas is | tion no others ; and connecting rods, and valve-operat- | 
compressed according to the law P V" = constant, the ing components such as cams and rockers, are not dis- | 
work required can found merely by substituting | cussed at all. To some, this strange little manual may 
n for y in the usual adiabatic formula. This statement, | have a message or a flavour that the omnivorous reader | 
as a general proposition, is untrue, though its falsity | of engineering literature is apt to miss ; but we suspect 
is usually concealed by taking as examples cases in | that the author has merely underestimated the amount 
which some value less than y is chosen for n. It seems of labour and material required to make a really useful 
to be based on the plausible fallacy that the whole of | text-book. 
the work done must necessarily be shown on the/| } 
theoretical indicator diagram. The book calls for little | Understanding Marine Engines by Question and Answer. | 
else in the way of criticism, though it may be pointed | By W ‘ . “tg trstsaner 
tay " y W. O. Horsnartt. London: English University 
out that it is not the approved practice to compute | P Limited. [Price 2s. 6d 
boiler efficiencies on the lower calorific value of coal. | ress, Limited. [Price 3s. 66. net.) ; 
It is also rather surprising to read that the amount of | Tus is one of the well-known E.U.P. series and is | 
air in condensate can be calculated by the principle of | intended to give those interested in ships some idea | 
partial pressures ; the air in a condenser is presumably | of the machinery used in their propulsion. In adopting 
what the author had in mind. | the form of a catechism, the author has followed the 
| example of various publications designed for the uce | 
’ . aieanliad | of marine engineers coaching for what are still colloqui- | 
Development in the Design of Heavy Oil Engines. By | ally termed “ Board of Trade” examinations, though | 
R. A. Cottacott, B.Se. (Eng.), A.M.I.Mar.E., they are now conducted by the Ministry of War | 
A.I.N.A. London : Crosby Lockwood and Son, | Transport, and seagoing engineers will recognise at 
Limited. [Price 6s. net.] | once the similarity between this book and the familiar | 
BErore attempting to write any book, an author should | Todd and McGibbon handbooks. In this case, how- | 
be clear in his own mind regarding the type of reader | ever, the appeal is to a rather wider public and the 
he is trying to interest. Books on engineering subjects | atmosphere of the class and examination rooms has 
may be written for engineers generally, for mechanics, | not been allowed to obtrude. Necessarily, descrip- 
for draughtsmen, for designers, for specialists, for tive matter predominates, though the advantages of 
students, or for the public at large. The present work, | the discoursive treatment for explanation have been 
however, does not seem to appeal directly to any of | well exploited. Questions of maintenance, of the | 
these categories; at a guess, it would appear that the | routine of an engine room, and of life and service at 
author has merely rearranged a collection of notes and | sea could not have been dealt with in eo short a space. | 
jottings, made over a period of time for his own guidance. | The book contains seven chapters: three devoted to 
Odd formule and items of information are grouped | steam engines and boilers, three to internal-combustion | 
under different chapter headings to make a general | engines, and one to propelling machinery for small | 
survey of the subject ; but it is only a sketchy survey, | craft. The conservative may consider that, in view of | 
though there is always the possibility that some | the limitations of space, reference to advanced designs, | 
formula or item might set a designer thinking along | such as super-high pressure boilers, forced-circulation 
a new line and so justify his perusal of it. All the | boilers and the gas turbine might have been omitted ; 
chapters are short : the historical aspect is dismissed in | but such developments cannot well be ignored, and, 





ANGULAR VICE WITH SINE-BAR 
SETTING. 


THe grinding of parts at an angle is an operation of 
considerable frequency in the toolroom, where cutting 
tools and such accessories as milling cutters have 
to be ground to a high degree of accuracy. The 
necessary setting for this type of grinding can be 
readily arrived at by the use of the angular vice 
with sine-bar setting illustrated above, which too! 
is being put into production by Messrs. A. A. Jones 
and Shipman, Limited, Leicester. The vice is being 
manufactured in several different sizes, of which 
particulars are not yet available but the scale of the 
example illustrated can be assessed from the width of the 
jaws, which is 4 in., and by their depth of Ijin. It will 
be clear from the illustration that the vice is set to the 
desired angle by means of standard gauge blocks which 
are inserted between the base and a roller on the under 
side of the fixed jaw. Reference to a table of trigono 
metrical functions enables the depth of the gauge block, 
or blocks, to be ascertained in terms of its ratio to the 
distance between the axis of the pivot and the centre 
of the roller; in other words, the sine of the angle 
required. For example, since, in the vice illustrated, 
this distance is 5 in. and it may be desired to set the 
vice at an angle of 11 deg. to the machine table to 
which it is bolted, sin 11 (from tables) is 0- 19081, and 


| the depth of block necessary would be 0-19081 x5 


0-95405 in. 

The base and the body of the fixed jaw of the vice are 
of cast iron. The ground and la»ped insert in the base on 
which the gauge block is placed is of case-hardened steel. 
as is also the roller. The fixed jaw and movable jaw 
have hardened and ground steel facings attached by 
screws. The movable jaw is T-shaped, the leg of th 
T entering a slot in the body of the fixed jaw to prevent 
the jaws from getting out of parallel. This slot can b 
seen in the illustration between the notches which form 
the coarse adjustment, these notches taking the thrust of 
the loose block th ough which the fine adjusting and 
locking screw passes. When the desired angle has been 
determined, the nut of the pivot bolt is tightened up, as 
are also the nuts on the steel quadrant at each side. Th 


@ page and a half, the induction system takes up one | on the other hand, the temptation to devote space to | vice is thus rigidly held in the desired position and the 
page, the crankshaft less than three pages, and lubrica- | the description of obsolescent types of machinery has | setting gauge block may be removed. The slots in the 
tion three and a half pages; yet the blank spaces at | been succesefully resisted. It is unfortunate, however, | quadrants permit any angle up to a maximum of 45 deg., 
the ends of the chapters amount to fully 10 per cent. | that there is no reference to propellers; or to any | using gauge blocks 3-535 in. deep, to be obtained. Th: 
of the pages devoted to the text, and might have been system of boiler feed-water filtration, notwithstanding | length of the base insert.is such that the gauge blocks 
used to make good some of the shortcomings. Refer-|the prime importance of this subject in connection | can be placed as close to the pivot as is required for th 
ences are made to the work of Makerji, Purday, Eichel- | with modern steam reciprocating machinery. The | extreme angle. 

berg, Davies and others; but even the bibliography is | statement, on page 31, that the oil film enters a Michell | 
sketchy, some authors being given their names and | bearing at the trailing edge of the pads is obviously | 
initials, and others their surnames only. There are | incorrect. The book is adequately illustrated by line | 
indications here and there that the high-speed engine | drawings, though, in certain cases, the small scale of | Kitn Dryinc or TimpBer.—The Control of Timber 
is intended to come within the scope of the book ; but | the reproductions, due to the limitations of the page | (No. 30) (Kiln Drying) Order (S.R. & O. No. 107, price 3d 

there is little information to enable a designer to make | size, and the shortcomings of war-time paper, render | forbids the kiln-drying of timber or box-boards in the 
comparisons between different types, and the valuable | them less clear than could be wished. | United Kingdom except by registered kiln driers. 
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30,000-KVA THREE-WINDING TRANSFORMER. 


MESSRS. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 


LIMITED, MANCHESTER. 





Fig. 1. 


30,000-KVA THREE-WINDING 
TRANSFORMER. 


ALTHOUGH the design of the transformer illustrated 
on this page follows well-established practice for three- 
phase core-type transformers, it includes some special 
features which may be of interest. The transformer, 
made by Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, Manchester, is suitable for outdoor 
installation and each of its three windings, designed 
respectively for 110 kV, 34-6 kV, and 7 kV, is rated 
for the full output; any of the windings may be used 
as the primary. The high-voltage and intermediate- 
voltage windings are star-connected and both have 
tappings for + 2} per cent. and + 5 per cent. of their 
respective voltages; these tappings are connected to 
off-circuit tapping switches. The low-voltage winding 
is delta-connected and has no tappings. Type ON 
cooling, t.¢., oil-immersed natural cooling, is employed, 
using radiators bolted directly to the tank to provide 
the required cooling surface to give the B.S. tem- 
perature limits when any pair of windings are loaded 
to 30,000 kVA. 

The reactances specified between the pairs of windings 
are as follows: between high-voltage and low-voltage, 
10-5 per cent. ; between high-voltage and intermediate- 
voltage, 17 - cent. ; and between intermediate-voltage 
and low-voltage, 6 per cent. In order to obtain these 
valaes, the windings are arranged concentrically, the 
high-voltage winding being placed on the outside, 
the intermediate-voltage winding on the inside next to 
the core, and the low-voltage winding in between the 
high-voltage and intermediate-voltage windings. 

In the detail design of the windings, particular care 
has been given to the provision of adequate cooling 
ducts to avoid excessive temperature gradients between 
the hot-spot portion of the winding and the surrounding 
oil; and to the proper proportioning of insulation 
between turns and between coil sections, to withstand 
not only the voltage stresses obtaining under the power- 
frequency-induced insulation test, but also the impulse 
voltages to which the windings may be subjected in 
service. 

The tappings on the high-voltage winding are all 
taken from the outer turns of the appropriate sections 
and are conveniently placed for connection to tapping 
switches mounted adjacent to each phase, as seen in 
Fig. 1. The switch shown on the left-hand phase is 
complete with its external insulating barrier, but on 
the other two phases these barriers have been removed 
for purposes of illustration. The switch itself is de- 
signed for a full-load current rating of 200 amperes, 
and is suitable for operation only when the transformer 
is off-circuit. The switch contacts are mounted within 

a Bakelite cylinder which is supported at the top and 
bottom from the main yoke channels. The Bakelite 
cylinder is of sufficiently large diameter and thickness 
to form a rigid structure and is also of sufficient length 
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Fig. 2. 


| to give ample creepage distance from the switch con- 
| tacts to the ground. The switches are individually 
| operated and the operating shafts, which pass through 
| oil-tight packing glands mounted on the cover, are 
| turned by handwheels on the top of the tank. The 
intermediate-voltage windings are also provided with 
switches designed for off-circuit operation and for 
carrying a full-load current of 600 amperes. One of 
these tapping switches can be seen at the top of each 
phase in Fig. 2. The high-voltage bushings employed 
are of the standard Metrovick outdoor condenser type, 
and are mounted on the cylindrical housings seen bolted 
on to the tank cover in Fig. 1. The outside surface of 
the portion of the bushings within the housing consists 
of an earth band, and the housing therefore provides 
a suitable place for mounting a bushing current-trans- 
former for protective or other The use of 
such a housing also reduces the height of the main cover 
from the ground and is often helpful in meeting load- 
gauge restrictions. The intermediate-voltage and low- 
voltage bushings are of the porcelain type, arranged 
with through studs for bare connection to overhead lines. 
The usual accessories are provided and include con- 
servator, relief vent, silica-gel breather, Buchholz relay, 
bi-directional rollers, and two thermometers for oil- 
temperature measurement. One of the thermometers 
is of the electrical distant-reading type, with the 
indicator mounted in the control room, and the other 
of the vapour-pressure type, with its dial housed in a 
weatherproof chamber mounted on the transformer 
tank. This chamber is also used as a junction point at 
which the wiring from the Buchholz alarm and trip 
circuits, and also the thermometer alarm contacts, 
are connected to the auxiliary-circuit cable from the 
control room. The transformer was subjected to a full 
series of tests as required by B.S. No. 171-1936, includ- 
ing a heat run, before dispatch. 








INSTITUTE OF WELDING.—The annual general meeting 
of the Scottish Branch of the Institute of Welding will 
be held at the Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow, on Tuesday, 
March 14, at 6.45 p.m. After the election of officers and 
other formal business, a general discussion on the “ Con- 
trol of Welding Operations ” will be held. 





MEETING OF METALLURGISTS AT MIDDLESBROUGH.— 
A joint meeting of the Cleveland Institution of Engineers 
and the Iron and Steel Institute will be held at the Cleve- 
land Scientific and Technical Institute, Corporation 
road, Middlesbrough, on Monday, March 13, at 6.30 p.m. 
The chair will be taken by Mr. L. F. Wright, President 
of the Cleveland Institution, and Mr. R. L. Knight’s 
paper entitled “‘ A Review of Basic Open-Hearth Practice 
at an Australian Plant” will be presented by Mr. A. 
Robinson. This paper was discussed at the annual 
meeting of the Institute on May 13, 1943, and is pub- 





lished on page 233p of vol. 147 of its Journal (1943). 





INTERMEDIATE AND Low-VoLTAGE SIDE. 


ECONOMY IN CUTTING OILS AND 
COOLANTS. 


THE importance of conserving supplies of all types 
of oils under present conditions has been stressed 
from time to time by several Government departments, 
the most recent example of this advice being afforded 
by an industrial bulletin issued by the Ministry of Fuel 
and Power (Coal Division), Dean Stanley-street, London, 
S.W.1, and entitled Plan for the Economical Distribution, 
Application and Reclamation of Cutting Oils and 
Coolants. A summary of the contents of this publi- 
cation is given below. After emphasising that the 
potential wastage in this field can reach a very high 
figure and that it is essential that production must not 
suffer from the urgently necessary economy indicated, 
the Bulletin deals, in Part I, with the receiving and 
storing, the issue and distribution, the application and 
the servicing of both straight cutting oils and soluble 
oils. The section dealing with application contains a 
number of illustrations of different feeding devices and 
the text of all the sections is notable for its virtual 
codification of commonsense precautions and usages 
previously, in large measure, only verbally communi- 
cated and, therefore, liable to be neglected because not 
widely known. 

Part II of the Bulletin, which deals with recovery and 
reconditioning, is perhaps the most technically informa- 
tive, the recovery of oil from swarf being treated in 
some detail. A table is given of the oil that can nor- 
mally be recovered, typical examples being 1-64 gallons 
per hundredweight of mixed steel swarf and 4-88 gallons 
per hundredweight of broad aluminium swarf. The 
relation of the viscosity of the oil to the swarf is dis- 
cussed; the low viscosity of kerosene, for instance, 
making it possible to recover 20 gallons to 100 gallons 
per ton of swarf, according to the character of the 
swarf. Since in many machine shops there may be 
an accumulation of from 5 tons to 10 tons, or more, 
of swarf per week, the saving by recovery is well worth 
while. Another table gives five cases of actual savings, 
the figures being supplied by users. In one instance, 
the oil consumption prior to reclamation was 1,560 
gallons per month, and after reclamation only 1,200 
gallons per month of fresh oil were needed, showing 
a saving of about 23 per cent. This is the lowest 
figure cited, the savings in the other cases being, 
respectively, 26 per cent., 40 per cent., 72 per cent., 
and 83 per cent., this last saving having been effected 
in shops with an original consumption of 3,000 gallons 
per month, and, after reclamation, having 500 gallons 
per month of new oil issued. The above figures are for 
straight cutting oils. 

The pre-drainage, collection, transportation, storage, 
segregation and breaking of swarf are then dealt with. 
In the last-mentioned connection the advantages of a 
mechanical breaker are illustrated by the fact that 
the average weight per cubic foot of large steel swarf 
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is from 12 Ib. to 15 lb., while that of small steel swarf 
is from 35 Ib. to 50 lb. The methods of oil recovery 
and the cleaning and reconditioning of the reclaimed 
oil are next discussed, the advice given in these 
sections including notes on certain precautions neces- 
sary, for example, in handling oils likely to give off 
inflammable vapours, and the liability to loss of original 
aseptic one The last sections of the Bulletin 
deal with the recovery and re-use of water-soluble oil 
emulsions and it is recognised that the handling of 
these liquids is attended with greater difficulties 
than those with straight cutting oils. In certain 
conditions attempts at final oi] recovery from the 
emulsions may not prove economical for small users. 
The oily matter so recovered, being a complex mixture, 
can 0} be put to some low-grade use in a works 
and recovered oil is best treated and properly utilised 
in re-manufacture. Any firm having such recovered 
oil for disposal should communicate with the Lubri- 
cating Oil Pool, Brettenham House, London, W.C.2. 
Copies of the Bulletin may be obtained by responsi- 
ble persons free of charge from the Public Relations 
Officer at the above address. 





ANNUALS AND REFERENCE BOOKS. 


The Blue Book, 1944. The Electrical and Engineering 
Trades Directory. 62nd Edition.—Although the present 
ey situation is still ae ee every 

ind, it is not preventing, ough it may ee i 
the aj of many of the useful annuals. T7' 
Blue Book is an example. The issue of revised 
editions of di ies is i ly important at the 
present time, when so many changes in the location of 
individuals and firms is taking , and the 62nd 
edition of this work will be widely welcomed. Some 
© as compared with recent issues, have still been 
fo necessary and the volume contains only 712 pages 
against 758 in the 1943 edition. This decrease is entirely 
in the Classified Section, in which the entries are 
arranged under headings covering manufacturers of the 
various types of machinery and apparatus; colleges 
and institutes; contractors; supply undertakings ; 
ee engineers, etc. The compression has been 
achieved by a revision of this section and the elimina- 

jon of redundant and obsolescent headings, bringi 
the entries more nearly into line with the Briti 
Standard Institution G . A saving has also been 
made by omitting the thumb-index , which were 
printed on heavy paper. The Alphabetical Sectio; 
remains of the same as last year. It is poin 
out in the preface that this is the fourth annual edition 
published under war conditions and that the 36th 
edition, which appeared in 1918, was published a few 
months before the return of peace with victory. The 
hope expressed that this conjunction may be repeated 
in 1944 will be shared by all readers. The Blue Book 
is published by Ernest Benn, Limited, Bouverie House, 
Fleet Street, London, E.C.4, 2% 308. net. 

Whitaker's Almanack, 1944.—Those who know any- 
thing of the difficulties of producing reference books— 
or any other matter containing such a large proportion 
of tabular material—under war-time conditions will 
not be unsympathetic towards the editor and pub- 
lishers of Whitaker because the new issue—the 76th— 
was not available for their consultation at the beginning 
of the New Year to which it relates. Amateur astro- 
nomers, however, have been somewhat perturbed by 
these unavoidable delays—due, mainly, to urgent 
Government demands upon the printers—and, indeed, 
as we are informed by the publishers, have been 
“extremely vociferous” on the subject. For their 
satisfaction, the present issue contains the astronomical 
data for January, 1945, instead of those for 1944 only. 
Other changes include a further extension of the space 
devoted to Government departments, and various 
statistical tables of interest to those concerned with 
post-war reconstruction. The difficulties of produc- 
tion under which the publishers have laboured are 
evidenced by a sprinkling of typographical errors—a 
eircumstance sufficiently unusual to invite comment, 
though it must be added that we have observed none 
of serious moment. The usual three editions are 
obtainable : the complete edition of 1,024 pages, cloth- 
bound, at 10s. net ; the shorter edition, of 724 pages in a 
paper cover, at 6s. net; and the library edition, 
bound in leather, with an additional section of coloured 
maps, at 21s. net. The publishers are Messrs. J. 
Whitaker and Sons, Limited, 13, Bedford-square, 
London, W.C.1. Special mention should be made of 
the fact that the 1944 Whitaker is the 50th consecutive 
annual issue for which the present editor, Mr. C. W. 
Whitaker, M.A., F.S.A., has been personally responsible. 
This is a remarkable achievement, though it still falls 
some way short of the late Dr. W. H. Maw’s 54 years’ 
continuous editorship of ENGIneERING, which, we 
believe, constitutes a record. We offer hearty con- 
gratulations to Mr. Whitaker, and hope that the 
Almanack may continue to benefit from his experienced 
direction for some years yet. 





BRITISH STANDARD 
SPECIFICATIONS. 

Tus following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Butt-Welded Blanks for Cutting Tools—A new war- 
emergency specification, No, 1119-1943, covering tool 
blanks comprising a high-speed steel cutting portion 
butt-welded to a medium-carbon steel shank, for the 
manufacture of lathe and planing-machine tools, twist 
drills, reamers, milling cutters and machine nut ta 
has been issued recently. It has been prepared by 
Ministry of Supply in collaboration with the Institution, 
and the primary object is to conserve high-speed steel. 
Butt-welded blanks, of course, have been used in the 
tool-manufacturing industry for many years and experi- 
ence has shown that tools produced from such blanks 
are equal in performance to a from solid 
high-speed steel blanks, provi that certain pre- 
cautions are taken in the design and that an appropriate 
method of heat treatment is adopted. These matters 
are dealt with in the new standard; a recommended 
heat treatment is described and the weight of high- 
8 steel for each size of blank is given in an a ix. 

e overall dimensions of the blanks, and the hs 
of high-speed and of carbon steels, are given in tabulated 
form and the dimensions standardised are suitably 
related to the dimensions for the tools dealt with in 
B.S. Nos. 122, 328 and 949, covering milling cut- 


ters and reamers, twist and straight flute drills, and 
ta 
b 


For convenience in order- 
[Price 


screwi , respectively. 
ing, is given a reference number. 
2s., postage included. } 

0 Organisation and Practice.—A new publication 
in the series “ Office Aid to the Factory ” has recently 
been issued by the Institution. The purpose of the 
publication, B.S. No. 1100-Part 10-1943, is to give 
information regarding the practical technique of office 
and clerical organisation. Sufficiently simple in its 
treatment to offer something of value to the needs of 
the smaller office, the publication also contains the 
principles of office technique which should be followed 
in order to meet modern conditions in larger o: isa- 
tions. The field covered includes methods of office 
management; the planning of systems; the design 
and use of forms; the selection and use of machines 
and other devices; the dissection of accounting 
necessities into the simplest processes ; the accommo- 
dation, lay-out and lighting needs of offices; job- 
grading; the selection, training, co-ordination and 
control of staff; methods of inspection of work; and 
filing methods and equipment. A bibliography of 
works recommended for further reading and lists of 
suppliers of office machines, equipment and devices are 
also appended. [Price 2s. 6d., postage included.] 





BOOKS RECEIVED. 


The Institution of Electrical Engineers. Regulations for 
the Electrical Equipment of Buildings. Eleventh 
edition (revised). Also, Recommended War Emer- 
gency Relarations. London: Offices of the Institu- 
tion, Savoy-place, Victoria-embankment, W.0.2; E. 
and F. N. Spon, Limited, 57, Haymarket, Westminster, 
8.W.1. [Price ls. 6d. net (cloth covers), ls. net (paper 
covers).] 

United States Bureau of Mines. Technical Paper No. 
654. Hydrogenation and Liquefaction of Coal. Part 
IV. Effect of Temperature. Catalyst, and Rank of Coal 
on Rates of Coal-Hydrogenation Reactions. By H. H. 
Srorce and others. Washington: Superintendent of 
Documents. [Price 10 centa.] 

The Case for the Abolition of Compulsory Mathematics 
in University Matriculation Examinations. A Reform 
of Vital National Importance. By Davip BROWNLIE. 
London: David Brownlie, 56, Grange-road, Ealing, 
W.5. 

Pay as You Earn. Guide to the New System of Deducting 
Income Tax from Wages. London: H.M. Stationery 
Office. TPrice 3d. net.) 

Institute of Petroleum. Standard Methods for Testing 
Petroleum and Its Products. Fifth edition. 1944. 
London: Offices of the Institute, Manson House, 26, 
Portland-place, W.1. [Price 15s. net.) 

*“* Mechanical World” Monographs. No. 16. The Ther- 
mal Technics of Steam Boilers. By J. WEBSTER. 78, 
Palatine-road, Manchester, 20: Emmott and Com- 
pany, Limited. [Price 1s. 6d. net.) 

Practical Aircraft Rigging. By P. W. BLANDFORD. 
London: Hutchinson’s Scientific and Technical Pub- 
lications, 47, Princes-gate, South Kensington, S.W.7. 
[Price 2s. 6d. net.) 

1,000 Questions and Answers for Practical Engineers. By 
P. W. BLANDFORD. London: Hutchinson’s Scientific 
and Technical Publications, 47, Princes-gate, South 
Kensington, 8.W.7. [Price 2s. net.] 


PERSONAL. 


Mr. W. A. HARRIMAN, M.I.Mech.E., a director and 
works manager of Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, has retired from the latter 
position and his successor is Mr. ©. A. STEPHENS. Mr. 
Harriman’s services, however, are to be retained in , 
consultative capacity. 

Mr. F. R. Davies and Mr. F. Lorp have been co-opted 
to the board of Messrs. Samuel Marsden and Son, Limited, 
manufacturers of bolts and nuts, Ardwick, Manchester, 
to fill the places of the late Mr. James SMITH and Sip 
ALBERT SmiTH. Mr. A. F. HaRROLD has relinquished 
his directorship for reasons of health. 

Mr. A. S. WITHERINGTON, a partner in the firm of 
Messrs. Witherington and Everett, shipowners, Newcastle- 
upon-Tyne, and hitherto deputy chairman of Blyth 
Harbour Commission, has been elected chairman of the 
Commission. 

An amalgamation of interests has taken place between 
DUALLOYs, LimireD, plain-bearing manufacturers, Croy- 
don, and Exacror ConTrrot ComMpPpaNy, LIMITED, 14, 
Berkeley-street, London, W.1. Mr. J. W. WARRINGTON, 
director and general manager of Exactor Control Com- 
pany has joined the board of Dualloys, Limited, and has 
been appointed managing director of the company. 
Until 1942, Mr. Warrington was chief engineer to the 
Glacier Metal Company, Limited. 

Mr. J. H. Harris, B.Sc. (Eng.), has been nominated 
as chairman of the Tees-side Sub-Centre of the Institution 
of Electrical Engineers for the 1944-45 session. 

Owing to pressure of work, Mr. R. Hanson has had to 
relinquish the post of Divisional Road Haulage Officer, 
North Eastern Division, Ministry of War Transport. His 
successor is Mr. H. Grocock, of Sheffield. 

Mr. FRANK Brien, a director of Jarrow Metal Industries, 
Limited, has been appointed to the board of Messrs. Sir 
W. G. Armstrong, Whitworth and Company (Iren- 
founders), Limited, Gateshead-on-Tyne. 

Mr. JouN BELL, director and general manager of The 
Projectile and Engineering Company, Limited, has been 
appointed managing director of the company. 

Mr. J. HENDERSON, M.C., B.Sc., A.R.T.C., M.1.E.E., 
who has been technical engineer for Scotland to the 
Central Electricity Board for the past 16 years, is shortly 
to take up the appointment of deputy engineer and 
mapager of the Ayrshire Electricity Board. 

Messrs. DARWINS, LIMITED, Sheffield, have acquired 
the share capital of the WARDSEND STEEL COMPANY, 
LimrrepD, sheet and wire-rod rollers, Sheffield, which firm 
is owned and controlled by Mr. W. W. Woop, the 
Master Cutler. Mr. Wood will join the boards of both 
Darwins, Limited, and Andrews Toledo, Limited, and 
will remain a director of the Wardsend Steel Company. 
Mr. W. J. Wienry, managing director of Darwins, 
Limited, has been appointed chairman of the Wardsend 
Steel Company, while Mr. Atan P. Goon remains chair- 
man of Darwins, Limited. 

Mr. ARTHUR Smiru has relinquished the position of 
Deputy Director of Rubber Control to take up the post 
of sales manager of tyre replacements and local director 
of the Dunlop Rubber Company, Limited, Fort Dunlop, 
Birmingham. 

Dr. C. Sykes, F.R.S., who has succeeded the late Dr. 
W. H. Hatrrevp, F.R.S., as principal of the Brown-Firth 
Research Laboratories, Sheffield, has been appointed a 
director of Thos. Firth and John Brown, Limited. 

Mr. H. Howe GrRanAM has been appointed chairman 
of the Tinsley Park Colliery Company, Limited, Sheffield. 

Mr. J. Hrit has been elected to the board of The 
Vaughar Crane Company, Limited, Manchester, in the 
capacity of technical and works director. 

Sm Gurrip Gorvon Craic, D.L., J.P., has been 
appointed a member of the London Passenger Transport 
Board for a period of three years from February 21, 
1¥44, to fill the vacancy caused by the death of COLONEL 
FORRESTER CLAYTON. 





AMBULANCE TRAINS.—We are informed that 993 
British railway coaches have been converted for service 
in ambulance and casualty-evacuation trains. 

CouRsE ON HEALTH IN THE Factory.—A week-end 
course on factory medical services and industrial diseases, 
for medical practitioners, will be held at the London 
School of Hygiene and Tropical Medicine, Keppel street, 
Gower street, London, W.C.1, on Saturday and Sunday. 
March 25 and 26. The course commences at 2 p.m., on 
March 25, and at 10.15 a.m. on March 26, and ends at 
5.15 p.m. on the first day and at 5.0 p.m. on the second. 
The subjects dealt with include “‘ Industrial Diseases of 
Coal Miners,” “ Tuberculosis and the Industrial Worker,” 
“Young Persons in Industry ” and “ Medical Selection 
of Factory Personnel.” The fee for the course is Il. 1s. 
which should reach the secretary of the School not later 





than March 20. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Many Sheffield manufacturers are 
inxious to be achieving something definite regarding 
programmes for post-war trade, but are hampered by 
the Whitehall restrictive attitude. It is known from the 
volume and number of inquiries received in Sheffield 
that there is a strong desire in neutral countries to 
re-establish trade relations with Sheffield. The Sheffield 
branch of the Federation of British Industries has received 
more inguiries for overseas representation of Sheffield 
firms than has been experienced for 25 years. Sheffield 
firms are anxious to send directors overseas to make the 
necessary contacts to prepare for post-war trade, and 
through the Federation have applied for visas ; the appli- 
cations have been refused. 


South Yorkshire Coal Trade.—Both coa) and empty- 
wagon trains have been held up by traffic hindrances, 
but outerop coal has helped greatly in making up the 
deficiencies in pit coal for industrial and domestic pur- 
poses. There are no offers for early delivery of best 
south Yorkshire hards, and washed and graded steams. 
Supplies of best washed smalls, and rough and nutty 
slacks are heavily earmarked, and there is a vigorous 
demand for coking coal. Supplies of domestic coke have 
been depleted by the heavier demand in recent months, 
and merchants were not surprised that the Ministry of 
Fuel has decided to limit deliveries. There are ample 
supplies of furnace coke, which is in constant request. 
Priority orders for industrial coal still restrict exports. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Upwards of 40,000 men, 
representing some 40 per cent. of the man-power of the 
South Wales coalfield, were on strike on Tuesday night, 
and the dispute, which concerns the Porter wage award, 
may extend to the whole area. So far 60 pits are idle. 
A meeting of representatives of the coalowners and the 
miners is to take place in London to-day (Wednesday), 
under the chairmanship of Major G. Lloyd George, the 
Minister af Fuel and Power, and it is thought possible 
that no further stoppages will occur. The meeting had 
originally been called to give preliminary consideration 
to the general overhaul of the wages system, but it is 
anticipated that, in view of the new crisis, the present 
stoppage will be given priority. The strike is reducing 
the coal production by 30,000 tons a day. Business on 
the steam coal market last week was held severely in 
check by the lack of free supplies for early delivery. 
There was a good demand from both home and foreign 
users, but in view of the heavy requirements of the high 
priority users, operators were unable to accept any 
business for early delivery except from the vital cus- 
tomers. Order books were well filled with bookings 
for some months to come and the recent firm tone 
was therefore fully upheld. Export business was con- 
fined very largely to the privileged consumers, although 
neutral customers were showing close attention and 
were willing to take supplies of the inferior coals which 
were usually freely obtainable. There was a sustained 
demand for the large descriptions which were usually 
well sold forward. Strong conditions ruled for the sized 
and bituminous small classes, which were in keen demand, 
but were practically unobtainable for some months 
ahead. The best dry steam smalls were busy, but the 
inferiors were freely offered. Gas cokes were plentiful 
but foundry kinds were not easy to obtain. 


Swansea Steel-Sheet Industry.—It is stated in the 
weekly market report of the Incorporated Swansea 
Exchange that the order books of tin-plate manufacturers 
are satisfactory and that a fair volume of new business 
has been transacted for delivery from the present time 
until June and beyond. Steel sheets continue in steady 
demand and manufacturers have sufficient orders to 
keep their rolling mills fully employed for some months. 
There is a good demand for iron and steel scrap, but 
supply and transport difficulties are still prevalent in 
some cases. The prices of iron and steel products are as 
follows :—Standard-quality coke tin-plates, per box of 
108 lb., containing 112 plates, measuring 20 in. by 14 in., 
29s. 9d., f.o.r., for home consumptien, and 30s. 9d., 
f.o.b., for export. Tin-plates carrying heavier coatings, 
30s, and 30s. 44d., f.o.r., for home consumption. Unassorted 
tin-plate baze uncoated plates, 25s. 9d. per box, f.o.r.) at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig-iron, 62. 14s., and Welsh basic pig-irop, 
61. 0s. 6d., both per ton, delivered, and, both subject to 
a rebate of 5s. 





PAPER ECONOMY BY RAILWAY COMPANY.—By the 
re-use of old documents from their office files and by 
reducing the sizes of forms, the Great Western Railway 
Company saved 1,013 tons of paper during 1943. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—The stringent coal position has 
not yet caused any curtailment of steel production. This 
position, however, cannot continue indefinitely, and if 
fuel supplies b inadequate some of the less essential 
branches of trade must suffer. Products for such indus- 
tries as shipbuilding and engineering will be unaffected. 
Steel production in Scotland has probably exceeded all 
expectations. It is noteworthy that Scotland has had to 
rely on home resources for scrap material and the change 
that this has meant can be gathered from the fact that, 
in 1937, out of 930,000 tons of scrap smelted in Scotland, 
335,000 tons were imported. In addition, the melting 
and rolling capacity has been greatly increased. In some 
directions, including the heavy bar mills, smaller quan- 
tities of steel are being used, but this position is more 
than offset by the heavy demand from shipyards and 
engineering works. Export trade has naturally dwindled 
during the war, but is slowly rising again. Prices are 
unchanged and are as follows:—Boiler plates, 
17l. 128. 6d.; ship plates, 161. 38.; sections, 151. 8s. ; 
medium plates, } in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
221. 158.; and galvanised corrugated sheets, No. 24 
gauge, 261. 2s. 6d., all per ton, for home delivery. 


Malleable-Iron Trade.—Steady business continues in 
the malleable-iron trade, raw materials being in adequate 
supply. Current quotations are as follows :—Crown bars, 
151. 128. 6d.; No. 3 bars, 131. 12s. 6d.; No. 4 bars, 
131. 178. 6d.; and re-rolled steel bars, 171. 15s., all per 
ton, for home delivery. 

Scottish Pig-Iron Trade.—Business is brisk in the 
Scottish pig-iron trade. Raw materials are in good 
supply and the outlook is certainly becoming somewhat 
brighter. Market prices remain as follows :—Hematite, 
61. 188. 6d. per ton; basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
61. 58. 6d. per ton; and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The aggregate tonnage output of 
iron and steel is below the peak level but continues 
exceptionally large. The demand for several descrip- 
tions of material has diminished to some extent but the 
demand is still heavy and it is considered that the market 
inactivity will be of short duration. A tendency to 
restrict new delivery licences for pig iron is noticeable, 
but only where consumers have substantial stocks ; 
there are ample supplies of all qualities except hematite. 
The heavy call for semi-finished steel is receiving satis- 
factory attention. 


Foundry Iron.—North-East coast ironfounders can 
readily obtain ample quantities of pig iron. Their needs 
are not large and they have satisfactory reserve supplies. 
The make of Cleveland qualities continues to be light, 
but merchants are able to deliver Midland brands in 
sufficient quantities to meet all requirements, 

Hematite, Refined and Low- Iron.—The 
production of hematite is still below current 
requirements, but the hope of @ material increase in 
the limited make in the near future is, encouraged by 
the prospect of a considerable improvement in the 
deliveries of the ores required for ite manufacture. In 
the meantime authorised users have to be carefully 
rationed. The make of refined iron is sufficient for the 
demand, and the output of low- and medium-phosphorus 
grades covef® requirements. 


Manufactured Iron and Steel.—Re-rollers are well 
employed and are reasonably well supplied with sethi- 
finished material, but are still calling for the maximum 
delivery of billets. Ample parcels of discard shell steel 
are readily obtainable. Home production of semies is 
large and stocks of imported material are at a satis- 
factory level. Producers of manufactured iron could 
handle more work in certain departments, but have 
substantial orders for heavy descriptions of material. 
The. curtailment of fuel supplies and the prospect of a 
further call on employees for war service is having a 

influence on steel production. Makers of 
nearly all categories have extensive bookings and every 
effort is being made to meet delivery claims. Heavy 
joists are in little demand, but producers are busy on 
the production of other commodities. The demand for 
special and alloy steels is somewhat easier, -but is still 
large. All descriptions of plates and sheets are in very 
strong request and there is a ready outlet. for parcela, of 
railway material and colliery equipment. ’ 


Scrap.—A brisk demand for good heavy steel scrap 
and machinery metal continues. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF EcoNnoMIC ENGINEERING.—Sunday, 
March 12, 2.30 p.m., Waldorf Hotel, Aldwych, W.C.2. 
“ Process Planning for Time Study Control,” by Mr. P. 
Garnier. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, March 12, 3 p.m., 12, 
Hobart-place, 8.W.1. ‘“‘ Torsion Bar Springs,” by Mr. 
Cc. L. James. Coventry Centre: Tuesday, March 14, 
7 p.m., Technical College, Coventry. Annual Meeting. 
“ Plastics and the Automobile Body,” by Mr. H. R. 
Barber. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, March 13, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. “Instrument Trans- 
formers,” by Mr. A. Hobson. Scottish Centre: Wednes- 
day, March 15, 6 p.m., Heriot-Watt College, Edinburgh. 
“The University Education and Industrial Training of 
Engineers,” by Professor Willis Jackeon. London 
Students’ Section : Wednesday, March 15, 7 p.m., Savoy- 
place, W.C.2. “ Electrical Engineering Research,” by 
Mr. H. W. H. Warren. Institution: Thursday, March 16, 
5.30 p.m., Savoy-place, W.C.2. Ordinary Meeting. “ An 
Analysis of the Load on a Modern Electricity-Supply 
System,” by Mr. P. Schiller. Measurements Section : 
Friday, March 17, 5.30 p.m., Savoy-place, W.C.2. “ Rail- 
way Signalling on London Transport,” by Mr. R. Dell. 

Dersy Socrery or ENGINEERS.—Monday, March 13, 
6.30 pm., School of Arte, Green-lane, Derby. “ Coal : 
Constitution and Combustion,” by Dr. E. 8. Gyngell. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
March 14, 2.30 p.m., Geological Society’s Rooms, Bur- 
lington House, Piccadilly, W.1. Joint Meeting with THE 
CHEMICAL ENGINEERING Group. “ Welded Joint in Non- 
Ferrous Chemical Plant,”” by Mr. W. K. B. Marshall. 

INSTITUTION OF OIvViL ENGINEERS. — Tuesday, 
March 14, 5.30 p.m., Great George-street, 8.W.1. Joint 
Meeting with THe INSTITUTION OF MECHANICAL ENGI- 
NEERS. Symposium on “ Civil Engineering Contractors’ 
Plant,” by Sir George M. Burt and others. North- 
Western Association: Wednesday, March 15, 6.15 p.m., 
Engineers’ Club, Manchester. ‘“ A New Approach to the 
Esthetics of Engineering Structures,” by Mr. D. T. 
Lloyd Jones. 

INSTITUTE OF METALS.— Wednesday, March 15, 11 a.m., 
and 2.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. Annual General Meeting. For 
programme, see page 176, ante. 

Royat Society oF ARTs.—Wednesday, March 15, 
1.45 p.m., John Adam-street, W.C.2. “ Gutta Percha 
and Balata in Submarine Cable Manufacture,” by Mr. 
J. N. Dean. 

InsTITUTE OF FvUEL.—Manchester District: Wednes- 
day, March 15, 2.30 p.m., Grosvenor Museum, Chester. 
“Tests on Lancashire and Water-Tube Boilers Using 
Various Grades of Fuel,” by Messrs. P. W. Cattell and 
H. E. Dudley. Birmingham District: Wednesday, 
March 15, 2.30 p.m., James Watt Institute, Birmingham. 
“ Steam Plant Seale,” by Mr. W. F. Gerrard. 

INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Section : Wednesday, March 15, 7 p.m., James Watt 
Memorial Institute, Birmingham. “ Deep Drawing and 
Automobile Pressings,” by Mr. N. Salmon. North- 
Eastern Section: Friday, March 17, 6.15 p.m., County 
Hotel, Newcastle-upon-Tyne. “ Brains Trust ’ Meeting. 
Wolverhampton Section: Friday, March 17, 6.30 p.m., 
Dudley and Staffordshire Technical College, Dudley. 
“ Design of Die Castings,” by Mr. H. Fairbairn. London 
Graduate Section : Friday, March 17, 7 p.m., 36, Portman- 
square, W.1._ “‘ Questions and Answers.” 

INSTITUTION OF MECHANICAL ENGINEERS.— Midland 
Branch : , March 16, 5.30 p.m., James Watt 
Memorial Institute, ’ Birmingham. “ Surface Finishing of 
Metals,” by Mr. E. W. Greensmith. © North-Western 
Branch: Thursday, March 16, 6.45 p.m., Engineer’s 
Club, Manchester. ‘“‘ Design of ‘Clags I’ Pressure 
Vessels,” by Mr. E. J. Heeley. Institution: Friday, 
Maroh 17, 5.30 p.m., Storey’s-gate, 8.W.1. Joint Meeting 
with Applied Mechanics Group. Symposium on ‘“ Some 
Modern Aids in the Investigation of the’ Behaviour of 


INSTITUTION OF STRUCTURAL ENGINEERS.— Midland 
Branch: Friday, March 17, 6 p.m., James Watt Memorial 
Institute, Birmingham. “ Stabiliestion of Soils,” by 
Mr. H. E. Brooke- Bradley. - 

Norru-East Coast INstrrvTion OF ENGINEERS AND 
SHIPBUILDERS,—Friday, anal 17, & p.m., Mining 


Institute, o> Dercting One “Farther Experi- 
ments on the abitog of Metals,” by the late 
Dr. W. H. and others. 


Junior INSTITUTION OF Evopresns.—Priday, March 
17, 6.15 p.m., 39, Victoria-street, S.W.1. ‘“‘ Gun Com- 
ponent Production in*a Small Works,” by Mr. 8. ©. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 

TELEGRAPHIC { “ ENGINEERING,” LESQUARE, 

ADDRESS LONDON. 

Tecernons Nomper—TEMpce sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata). payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other shave abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 
Foreign and Colonial subscribers receiving incom- 
the newsagents are requested to 


plete copies oe 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 

occur in our mailing list. 








ADVERTISEMENT RATES. 


The c for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
one inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 


is 18s. per inch. Payment must 
rs for single advertisements, other- 
wise their insertion ‘ealinas be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
— of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 


be guaranteed. 
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STRUCTURAL ANALYSIS BY 
MODELS. 

It is probably true to say that interegt in statically 
indeterminate structures and rigid f is steadily 
increasing. More and more structures of this kind 
are being erected, and, at the same time, there is a 
growing awareness among designers that such a 
factor as local rigidity at joints tends to make an 
otherwise determinate structure indeterminate. 
There are several reasons for this accretion of 
interest, not the least important of which is the 
esthetic one, for undoubtedly the statically indeter- 
minate structure has altogether cleaner and bolder 
lines than its determinate fellow. Furthermore, 
the introduction of welding in structural steelwork 
practice has facilitated the fabrication of different 
structural types, and has introduced a degree of 
local rigidity which was not previously realisable. 
There have always been, however, two serious 
objections to the use of the rigid structure. The 
first has been that theoretical analyses of such 
structures have usually entailed complicated mathe- 
matical methods; and the second has been the 
difficulty of deciding, particularly for unusual types 
of structure, exactly which simplifying assumptions 
would be justified in order to render a theoretical 
solution possible. The former calls for a degree of 
mathematical ability on the part of the structural 
designer which is not always available, and, even 
when it is, precludes a rapid solution being found. 
The latter presents him with the difficulty that any 
simplification, desirable in itself as a means of 
making the theoretical analysis more practicable, 
inevitably involves some departure from the actual 
conditions obtaining in the structure. The last 
ten or fifteen years have seen a considerable easing 
of the first of these objections, for, with the advent 
of methods of successive approximation (notably 
that due to Professor Hardy Cross), much of the 
difficulty of theoretical analysis has disappéared. 
In many cases, complex mathematical processes 
have been replaced by comparatively simple arith- 
metical operations. This does not imply, by any 
means, that solution by the method of moment 
distribution has eliminated all the difficulties; it 
would, however, be true to say that the designer’s 
difficulties in these cases are no longer to the same 





extent mathematical ones. 





The second objection to the rigid frame remains ; 
namely, that involved in the need to adopt simpli- 
fying assumptions in order to reduce a given pro- 
blem to practicable proportions, with all the uncer- 
tainties that such assumptions introduce. One 
answer to this difficulty (which, incidentally, takes 
the first objection in its stride at the same time) has 
been the experimental testing of small-scale struc- 
tural models under carefully controlled conditions, 
so that the results of the model tests may be properly 
related to their prototypes. Such model methods 
naturally introduce difficulties peculiar to them- 
selves, but recent extensive researches in various 
parts of the world have shown that suitable tech- 
niques and devices can be developed which enable 
reliable results to be achieved. Indeed, it would 
not be going too far to assert that, in America—at 
any rate, in some fields of structural activity—it 
has become almost a commonplace of design practice 
to conduct tests on models of a proposed structure 
before deciding on a given design. This is as it 
should be, for the experimental method has much 
to recommend it. It is all the more disappointing, 
therefore, to observe the slow appreciation in this 
country of the value of the method to the practical 
designer, to whom it can furnish either indepen- 
dent checks on the results of involved mathematical 
analyses, or direct design data, where mathematical 
analysis is so complicated that commercially prac- 
ticable theoretical solutions are unobtainable. 

The main emphasis of recent model testing has 
been on the use of two-dimensional models, and 
methods of testing these fall into one of two main 
categories. In the first of these, usually referred 
to as the direct method, the model is directly loaded 
by a system of loading which is representative of 
that on the prototype, and measurements are made 
of the resulting deformations of the model. The 
most obvious of such methods employ strain gauges 





to measure lineal strains in model members, thus 
giving at once values of direct stresses; this 
approach might be developed to provide means of 
determining bending moments and shearing forces 
as well, which would greatly increase the value of 
such tests. Other methods enable bending moments 
to be determined either by deduction from a mea- 
surement of the change of slope between any two 
points in a member, or by the use of special apparatus 
combined with the slope-deflection equations. The 
latter type of method has recently received a notable 
recrnit by the development in America of the 
moment indicator, for which considerable accuracy 
is claimed, coupled with great economy of time and 
a reduction in the amount of manipulative skill 
required on the part of the operator. The method 
is applied to celluloid models, a suitable technique 
having been developed to overcome difficulties due 
to creep of this material, and no time is lost (as in 
some of the other methods making use of celluloid) 
in cutting the model at sections where stress com- 
ponents are requifed, and later cementing the cut 
sections together again. The claim that the method 
is adapted to tests for both static and dynamic 
loading is of especial interest. 

In the second category into which methods of 
testing models fall, no loading is applied to the 
model, but a deformation corresponding to the stress 
component required is imposed upon it, causing it 
to take up a new configuration which, by an exten- 
sion of Clerk Maxwell’s theorem of reciprocal dis- 
placements, gives mechanically the influence line 
for the required stress component. This enables the 
value of the stress component to be found for any 
condition of loading. The indirect methods are 
probably the most popular of the methods used in 
testing structural models. Broadly, they divide into 
methods in which large deformations are imposed 
on the model, and those employing only minute 
deformations. In the one case, the resulting dis- 
placements of points on the model can be measured 
by means of an ordinary scale ; in the other, precise 
methods of measurement, usually by measuring 
microscope, are required, as the dis ments are 
so small. Advantages of minute deformations are 
that there is no danger of overstraining the model 
or of so radically deforming it that its geometrical 
shape ceases properly to represent the prototype. 
These are important and fundamental points, but, 





for purposes of the practical design office, they are 
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offset by certain disadvantages. Comparatively 
expensive apparatus is required to impose precise 
minute deformations on the model and to measure 
consequential displacements. A definite technique 
has also to be acquired by the operator in order to 
achieve consistent results. That the most accurate 
results are obtained by this means is unquestioned. 

Methods in which large deformations are used 
have generally employed models built up from thin 
steel splines connected together by special jointing 
pieces to provide a geometrical reproduction of the 
prototype. Such methods tend to reproduce the 
conditions commonly assumed in many theoretical 
solutions rather than the actual conditions of the 
prototype. The thin model members represent the 
neutral axes of the prototype members rather than 
the prototype members themselves and, conse- 
quently, the effect on the behaviour of the structure 
under load of such a factor as depth of members, 
relative to their length, tends to be lost. At the 
same time, however, a technique has been built up 
which enables valuable results to be obtained from 
such models, and there are certain advantages in 
very flexible models which deform readily and give 
an immediate picture of the relevant influence line 
so that the effect produced by given loading can be 
at once envisaged. Apart from the previously men- 
tioned fundamental drawbacks to indirect methods 
employing large deformations, the use of such 
methods has been necessarily restricted to frame- 
works built up of straight members of constant cross- 
section. A natural development, therefore, was to 
use celluloid models capable of reproducing more 
closely the detail of the prototype in respect of vary- 
ing cross-section, curved axes, etc., and to subject 
them to relatively large imposed distortions so that 
the resulting displacements could be measured with- 
out the need for expensive apparatus. 

One of the most interesting developments from 
the indirect method of model analysis is that by 
which a solution is obtained without the use of an 
actual model. This development, which is based 
upon knowledge of the way in which actual models 
deform under the action of imposed distortions, 
enables the designer to determine from purely 
geometrical considerations the forms of the influence 
lines for stress components which have been repre- 
sented by imaginary imposed distortions applied 
to an imaginary model. In other words, mathe- 
matical equations for the geometrical analysis of 
moments and displacements in structural models 
may be derived without the actual use of models. 
The method is unusual and well repays study. 

Methods of testing structural models therefore 
fall into a number of different classes, some of which 
possess special features adapting one method pecu- 
liarly to particular types of problem. Even in the 
range of structures capable of being broken down 
into two-dimensional types, there are many which 
lend themselves especially to solution by the use of 
models; for example, continuous beams with 
variable cross-section, arches of all kinds, including 
the spandrel-braced type, suspension bridges, portals, 
steel-framed buildings, Vierendeel trusses, and rigid 
frames used in aircraft construction. It may be 
noted, too, that the fabricated structure, as opposed 
to the riveted one, should be capable of more exact 
reproduction in a model, for it has been shown 
that welded connections are more rigid than the 
corresponding riveted ones, in which there is a 
certain element of slip, and this greater homo- 
geneity of the welded joint can be realised naturally 
in a model cut out of a continuous sheet of material. 

It would appear, therefore, that, in these experi- 
mental methods of solution, structural designers 
have an exceedingly valuable tool for checking both 
the accuracy of their calculations and the validity 
of the assumptions they have used in making these 
calculations. Such methods would justify them- 
selves if they performed only the first of these 
functions; the fact that they also perform the 
second lends great weight to the argument that they 
should be increasingly used in the design office. 
Unfortunately, there is some evidence that, in this 
country, designers have not yet realised how valuable 
this tool could be to them. Structural models are 
not toys made for the entertainment of the experi- 
mentalist, but working tools, the use of which may 
be easily learned, with profit to the design office. 





ELECTRICITY SUPPLY IN 
EIRE. 


Tue problem of rural electricity supply is of par- 
ticular interest to Eire, which is pre-eminently an 
agricultural country. Although the Shannon hydro- 
electric station and the attendant transmission and 
distribution network have now been in operation 
for nearly 20 years, it is stated that 60 per cent. of 
the population still has no electricity supply. The 
annual consumption per head is only 151 kWh, 
compared with 316 kWh in Denmark, 333 kWh in 
Holland, and 780 kWh in Finland. None of these 
countries is directly comparable with Eire; prob- 
ably they are all more highly industrialised. None 
the less, they have all developed extensive rural 
and farm supply systems. There are signs that it is 
gradually being realised, by the parties which claim 
that current should be supplied at a uniform price 
throughout the country, that this can only be done 
if rural customers are subsidised at the expense of 
those living in urban areas. Conditions in Eire 
would appear to facilitate the operation of a policy 
of this kind, as electricity supply is a State monopoly 
and the Electricity Supply Board controls genera- 
tion, transmission, distribution and sales. Actually, 
uniformity has not been introduced, and charges in 
Dublin and the other larger towns are different from 
those in the countryside. 

Although the consumption per head of population 
is small, it shows satisfactory progress, as in 1924 it 
was only 20 kWh. This low figure was certainly 
due to the fact that, before the inauguration of the 
Shannon scheme, little attempt had been made to 
develop supplies, outside Dublin, In that city, the 
Corporation operated the Pigeon House steam 
station, situated a few miles from the centre of the 
city, and furnished a general supply. This station 
was purchased by the Electricity Board and closed 
down when the Shannon station at Ardnacrusha 
went into commission. The growing load, however, 
showed that additional supplies were necessary, and 
the Pigeon House station was reconstructed and 
extended between 1932 and 1939, four 20,000-kW 
turbo sets being installed. The station now has a 
total capacity of 95,000 kW. The machines generate 
at 5,300 volts, which is the old Pigeon House 
standard, the current being transformed to 38,000 
volts and fed by underground mains to Dublin 
and to the transmission network. The Shannon 
station generates at 10,500 volts and the main 
transmission voltages are 38,000 and 110,000. 
Distribution is on the Continental standard of 
380/220 volts, 3-phase, 4-wire. 

It was fortunate that extensions to the steam 
station were put in hand when they were, as the 
year 1933 was so exceptionally dry that the hydro- 
electric output fell to 105 million kWh, compared 
with an average of 300 millions. During that year, 
nearly half the total supply was furnished by the 
steam plant. The storage reservoir of the Ardna- 
crusha station is formed of three natural lakes, 
Lough Allen, Lough Ree and Lough Derg. They 
form a chain on the river, the most distant, Lough 
Allen, being situated close to the northern border 
of the country. Their total storage capacity is 
equivalent to only about 21 million kWh, and the 
topographical conditions do not lend themselves 
to the increase of storage by dam construction. As 
this quantity represents less than a month’s output 
of Ardnacrusha station, it is clear that alternative 
sources of supply to carry over dry periods are 
essential.- In addition to the steam station, two 
further hydro-electric stations are being con- 
structed on the River Liffey. The larger of these, 
at Pollaphuca, is equipped with two 15,000-kW sets 
working under a head of 154 ft.; the smaller, at 
Golden Fall, has a capacity of 4,000 kW and a 
head of 57 ft. In his chairman’s address to the 
Irish Centre of the Institution of Electrical Engi- 
neers, which appears in the February issue of the 
Institution Journal, Mr. P. G. Murphy, of the Eire 
Electricity Supply Board, said that this Liffey plant 
is nearing completion. He gave no further particu- 
lars about the installations. It‘is understood that 
the works include a 100-ft. dam, but the storage 
cannot be great, as Mr. Murphy stated that the 
stations will operate primarily on peak load. The 





estimated output is 30 million units a year. 
The Eire Government propose to introduce levis 
lation for a nation-wide scheme of rural electrifica 
tion. This will necessitate further generating 
capacity, and the decision about the method to 
be adopted is a matter of considerable technical 
interest. Mr. Murphy states that the Electricity 
Supply Board has been collecting hydrometric data 
on Irish rivers and that a project for the develop. 
ment of about 200 million kWh annually on the 
River Erne is being prepared. He issues a warning 
against placing too much reliance on water-power 
schemes. The experience of 1933 will certainly be 
repeated, sooner or later, and if a figure of 600 mil- 
lion kWh per annum, which he assumes, were reachw« 
for the total demand of the country a serious situa- 
tion would result if the considerable addition over 
present capacity mainly depended on hydro-electric 
works. 

It might appear that the natural alternative to 
water power in Ireland is furnished by peat and 
surprise is sometimes expressed that more effort 
has not been made to develop this natural resource. 
The area of peat bogs in Ireland has been estimated 
at 3 million acres, or 15 per cent. of the total surface 
of the country. More than one million acres are 
flat bogs of an estimated depth of 17 ft. and con- 
taining over 2,000 million tons of anhydrous peat. 
Before the war, about 3-5 million tons of peat per 
annum were hand-cut and air-dried, mainly for 
domestic use in the neighbourhood of the bogs. 
Experience in Russia and Germany has shown that 
machine-cut peat is cheaper and more satisfactory 
than hand-cut peat, particularly for boiler furnaces 
and the Fuel Research Board estimated, in 1921, 
that peat fuel could be won by mechanical means in 
Ireland and delivered to a power station close to 
the bog at less than 7s. 6d. a ton. The utilisation 
of peat for power production is to be tried on a 
practical scale by the Turf Development Board, 
which has decided to construct a generating station 
at Portarlington, to be fired with machine-cut peat 
The consumption is estimated at 120,000 tons per 
annum, corresponding to 90 million kWh. 

In spite of these considerations, Mr. Murphy is 
inclined to think that dependence must be placed 
on coal rather than on peat to supplement Irish 
water power. The reason for this is that the climate 
does not permit the air drying of peat to the degree 
which is attained on the Continent and that the 
fuel is so bulky that transport is unduly expensive. 
The calorific value of peat air dried to about 30 per 
cent. of moisture, which is a good value for Irish 
conditions, is about 6,000 B.Th.U. per pound, 
approximately half that of coal. As a ton occupies 
twice the space required for a ton of coal, for the 
same heat value four times the volume of material 
has to be handled, so that it is practically essential 
that power stations should be situated at the bogs. 
Practice in Great Britain and many other countries 
shows, however, that power-station location is 
determined by condensing-water supplies and the 
load centre ; stations are not built at coal mines. 

Mr. Murphy’s preference for coal is to some 
extent determined by the fact that 50 per cent. of 
the total electrical load of the country is concen- 
trated in and around Dublin, which is conveniently 
situated for the reception of sea-borne coal. The 
native coal production in Eire is very small ; in 1938, 
it amounted to 118,452 tons, against an import 
of 2,483,973 tons. More than half the Irish coal 
is anthracite and the boilers at the Pigeon House 
station were constructed to use this native fuel, 
but up to the present very little of it has been avail- 
able. It is mainly utilised near the mines. For 
the figure of 600 million kWh per annum, the total 
amount of coal required to supplement water power 
in a normal year would only be 180,000 tons. This 
is only about 7 per cent. of the total import and 
could have little effect on the economic position of 
the country. Mr. Murphy does not mention this 
aspect of the matter, but it would not appear desir- 
able that Eire should attempt to obtain economic 
self-sufficiency in the matter of fuel. Her pros- 
perity in the future must depend to a considerable 
extent on the export of agricultural produce and 
for a proper balance of trade she must take some- 
thing in return, though this is not to say that advan- 
tage should not be taken of native deposits. 
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NOTES. 


Tue Proaress OF THE Wak EFForrt. 


Two official statements of considerable interest, 
regarding Britain’s part in maintaining the war 
effort, have been made in Parliament during the 
past few days. On Tuesday, March 7, Mr. A. V. 
Alexander, First Lord of the Admiralty, introducing 
the 1944 Navy Estimates, gave a most encouraging 
survey of the progress of the war at sea and especi- 
ally the results of the intensified counter-measures 
against enemy submarines. On the following day, 
the Minister of Production, Mr. Oliver Lyttelton, 
revealed at last some “ global ’’ figures regarding the 
production of certain main items in the munitions 
programme which must be of great interest to the 
people of this country and, it is to be hoped, will be 
duly noted in other quarters, where the concentra- 
tion of British industry on the prosecution of the 
war may not have been appreciated hitherto because 
there were no statistics by which to judge it. Mr. 
Alexander, in his opening remarks, commented on 
the ‘“‘ three dates which stand out like peaks along 
our road to victory ”—namely, the great reduction 
in merchant shipping losses in the last ten days of 
March, 1943, the surrender of the Italian fleet on 
September 11, and the sinking of the Scharnhorst on 
December 26. In the first 20 days of March, he 
said, the sinkings of merchant ships had increased 
to a new high level, but in the last ten days of that 
month they “* dropped headlong by two-thirds,”’ and 
had since fluctuated about this lower rate. The 
total sinkings for 1943 were little more than half of 
the Admiralty’s advance estimate and showed a 
striking reduction. In 1941, one ship was lost out 
of every 181 which sailed ; in 1942, one out of 233 ; 
in 1943, one out of 344; and the losses in convoys 
during the second half of 1943 were less than one in 
1,000. This result, Mr. Alexander continued, was 
due largely to the growth and efficiency of the 
Coastal Command of the Royal Air Force, to the 
increased numbers of escort craft now available, and 
to the escort carriers of the Royal and United States 
Navies. At the same time, improved navigational 
aids had brought about a reduction of 25 per cent. 
in the losses due to ordinary marine risks, represent- 
ing in effect, since July, 1942, a saving of about 
100 ships a year. The figures of production given 
by Mr. Oliver Lyttelton, in response to a question 
by Sir Patrick Hannon, the Member for Moseley, 
covered the period from the beginning of the war to 
the end of 1943. In that period, the Minister of 
Production stated, British industry had contributed 
to the war effort 83,000 tanks, armoured cars and 
carriers ; 90,000 aircraft, more than four-fifths being 
of combat types; 115,000 guns of calibres larger 
than 20 mm.; “hundreds of thousands” of 
40-mm. and 20-mm. cannon and machine guns for 
aircraft ; 150,000,000 rounds of gun ammunition ; 
7,000,000,000 rounds of small-arms ammunition ; 
5,250,000 machine guns, sub-machine guns and 
rifles ; and 1,000,000 vehicles of unarmoured types. 
More than three quarters of the total structure 
weight of new aircraft delivered to the Royal Air 
Force and the Fleet Air Arm during 1943 were 
produced in this country. 


Tae Output or CoAL. 


The Ministry of Fuel and Power announces that 
the output of saleable coal in the four weeks ended 
February 19 has averaged 3,769,000 tons a week, as 
compared with an average of 3,495,500 tons a week 
during the previous four weeks, which included the 
New Year holiday. This represents an obvious 
improvement, though the increase is less than it 
might have been but for transport difficulties, which 
are stated to have involved a loss of production 
amounting to an average of 48,600 tons a week, 
and disputes in the industry, which caused a further 
average loss of 91,700 tons a week. The production 
from opencast workings, not included in the above 
total, averaged 101,600 tons a week as compared 
with the figure of 76,800 tons a week in the preceding 
accounting period. It may be observed that the 


corresponding return of mined coal in February, 
1943, showed a weekly average of 4,016,400 tons. 
Two districts—Leicestershire and South Derbyshire 
—qualified for the output bonus during the four 


weeks ended February 19, their respective percent- 
ages of the agreed ‘‘ standard ”’ figures being 107-2 
and 101-1, which entitle them to bonuses of ls, 9d. 
and 3d. a shift, respectively. The Nottinghamshire 
district reached 99-1 per cent. of its standard ; 
North Derbyshire, 98-9 per cent. ; Northumberland, 
97-2 per cent. ; Warwickshire, 96-1 per cent.; and 
the Lothians, 95-3 per cent. 


Post-War ELECTRICAL DEVELOPMENT. 


An inquiry that may be taken as an item in the 
Government’s plans for the post-war rehabilitation 
of industry has been initiated by the Electricity 
Commissioners, who have asked electrical under- 
takers for estimates of the expenditure they foresee 
in the first five years after the termination of 
hostilities in Europe. It is stated that the Commis- 
sioners have been asked, presumably by the Govern- 
ment, to give some indication of the extent of the 
works contemplated by the electricity supply 
industry in these years, in order that the demands 
for capital, labour and material, which they repre- 
sent, may be assessed in relation to the requirements 
of the country as a whole. The insistent demands 
which are being made in some quarters for the 
production of detail plans for the whole industrial 
future of the country show little appreciation of 
the magnitude and complexity of the problems 
involved, but this inquiry is evidence that an 
attempt is being made to collect some of the neces- 
sary data. The electricity supply industry is, in a 
sense, a self-contained activity carried on by a 
number of authorities and companies which is 
relatively small compared with the enormous 
number of different interests concerned with some 
other types of activity and it should be possible to 
obtain a rough idea of its probable development in 
the immediate post-war years. That is not to say, 
however, that some individual undertakings may 
not find it almost impossible to put forward estimates 
with any confidence. So much is being said about 
the relocation of industry and the redistribution of 
population that many supply authorities may well 
feel that future events will entirely upset any calcu- 
lations they can make at the present time. The 
effect of this unknown factor is not overlooked in 
the letter of instructions which is accompanying 
the Electricity Commissioner’s questionnaire, and 
it is suggested, not only that any known projected 
developments should be allowed for, but that 
undertakers should consult local authorities re- 
garding possible new projects. It is recognised that 
any figures put forward can only be of a rough and 
preliminary nature and it is emphasised that 
authorities will not be in any way committed to 
estimates which they may now make. The question- 
naire asks for separate figures for plant, mains, 
customers’ apparatus, and for change of system 
or voltage, but this latter item refers only in changes 
directly in contemplation and has no direct bearing 
on the schemes for standardisation throughout the 
country which have been under discussion. It is 
requested that expenditure which can be met from 
internal resources should be given separately from 
that requiring new capital. Costs should be esti- 
mated on a hypothetical figure of pre-war cost 
plus 33} per cent. Figures for the amount of labour 
required to carry out the estimated work are to be 
furnished, and it is suggested that they should be 
based on assumptions that, for building, an expendi- 
ture of 1,000/. represents 4,500 man-hours; a mile 
of underground main laying represents 4,000 man- 
hours; and a mile of overhead-line erection, 1,200 
man-hours. The inquiry does not cover extensions 
to selected steam stations nor new hydro-electric 
works, information regarding these is being fur- 
nished independently by the Central Electricity 
Board and the North of Scotland Hydro-Electric 
Board. 


Tae Late Mr. R. E. L. Maunsett, C.B.E. 

As we go to press, we learn with much regret of 
the death of Mr. R. E. L. Maunsell, C.B.E., formerly 
chief mechanical engineer of the Southern Railway 
and designer of the well-known ‘‘ King Arthur ”’ and 
“Lord Nelson ”’ classes of express passenger loco- 
motive used on that system. Mr. Maunsell, who was 
75 years of age, died on March 7. We hope to 





publish an obituary notice in next week’s issue. 
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OUTLOOK. 
IX.—Exgcreicat ENGINeERING. 

Tue electrical engineering industry, although very 
fully mobilised for the war effort, has probably 
enjoyed less publicity than most other branches of 
engineering. There are many reasons for this. 
A high proportion of companies in the lighter section 
of the industry is probably engaged in the production 
of equipment for the armed Forces which is still on 
the secret list; for example, portable transmitters 
and receivers for ground troops and aircraft, and 
radiolocation equipment, details of which are 
unlikely to be released until after the war. More 
information is available about the heavy section of 
the industry, but its products comprise mainly 
capital goods which are, in that sense, of only 
indirect importance to the war effort. 

Partly because of the long-term nature of most 
of the contracts, the export of heavy electrical 
equipment appears to have been well maintained 
during the past year, though there are, of course, no 
statistics showing the total volume of exports. 
Messrs. C. A. Parsons and Company, Limited, 
report the receipt of a number of orders for large 
turbo alternators, both for the United Kingdom 
and abroad. A 40,000-kW tandem turbine set, 
designed to operate with steam at a pressure 
of 615 Ib. per square inch (temperature 815 deg. 
F.), and a vacuum of 28-5 in., is on order for 
South Africa. This set will be provided with 
four-stage feed heating. A 30,000-kW alternator 
of the two-cylinder tandem type, with a double- 
flow low-pressure cylinder, is also on order from 
the same company for export to Australia. The 
operating pressure is 585 Ib. per square inch and the 
alternators will generate at 11,000 volts. The con- 
densing plant and feed-heating system for this 
unit will be manufactured in Australia. Other 
alternators for which orders have been received by 
Messrs. Parsons from abroad include a 25,000-kW 
unit and a 12,000-kW unit, besides a number of 
smaller sets. Units which have been completed 
during the past year by the same firm for installation 
overseas range from 16,000-kW capacity downwards 
and operate at pressures ranging between 250 Ib. 
and 450 lb. per square inch. In this country, the 
largest unit installed by this company had a capacity 
of over 50,000 kW, and was desi to operate with 
steam at a pressure of 650 Ib. per square inch and 
a temperature of 825 deg. F. 

Messrs. The British Thomson-Houston Company, 
Limited, report the completion of a number of turbo- 
alternators for electricity undertakings and industrial 
concerns. ‘Two of these, rated at 20,000 kW and 
30,000 kW, respectively, had alternators wound for 
22,000 volts, while another 30,000-kW set was to 
generate at 33,000 volts. Generating plant manu- 
factured or under construction by the Metropolitan- 
Vickers Electrical Company, Limited, ranged from 
50,000-kW sets down to small units of the self-con- 
tained type. Waterwheel alternators of 33,000 kVA, 
24,000 kVA, and 19,000 kVA were in hand at the end 
of the year. Most of the units shipped or under con- 
struction were of a relatively ‘standard character. 
Messrs. The General Electric Company supplied 
during the year three large heavy-current motor- 
generator sets to the U.S.8.R., to be used for electro- 
chemical purposes. The equipment comprised a 
salient-pole synchronous motor driving two 5,000- 
ampere direct-current generators, one at each 
end. 

One of the most interesting developments during 
the year was the supply by Messrs. C. A. Parsons 
and Company of propelling machinery for turbo- 
electric ships. The turbines for this contract were 
designed to operate with steam at a pressure of 800 
Ib. per square inch and a temperature of 850 deg. F. 
The steam, after expansion in the high-pressure 
turbine, is reheated to 850 deg. F. before passing to 
the low-pressure turbine. The turbo-alternators 
are of standard construction; and each is connected 
through a hand-operated control cubicle to a double- 
unit motor, driving a single screw. Although the 
double-unit motor has a single housing, each half 
is constructed so that the electrical circuits are 





independent. An auxiliary supply is afforded by a 
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Diesel-driven alternator which can be connected 
to either half of the motor for emergency use. 
Messrs. The General Electric Company also report 
the receipt of a number of orders for turbo-electric 
ship propulsion equipment, including motors, alter- 
nators and control gear. 

Transformer equipment supplied during the year 
comprised mainly small and medium-sized units 
for distribution purposes, but a fair number of large 
units were also produced. Messrs. Ferranti, Limited, 
supplied to the Central Electricity Board a 60,000- 
kVA, 132,000-volt three-phase transformer, fitted 
with on-load tap-changing gear for a range of 
20 per cent. Other orders received by this company 
included three 15,000-kVA, 110,000-volt trans- 
formers for the Government of Northern Ireland. 
Messrs. Ferranti also exported, or received orders 
from abroad for, a number of transformers, including 
five 40,000-kKVA banks of 88,000/10,000-volt trans- 
formers, three 33,000-kVA banks of 110,000/11,000 
volt transformers, and two 30,000-kVA banks. These 
were all single-phase units with forced cooling. 

Among the transformers supplied by or ordered 
from Messrs. Metropolitan-Vickers Electrical Com- 
pany during 1943, were a 60-MVA 132,000/33,000-volt 
three-phase transformer, a 30-MVA three-winding 
three-phase transformer (see page 187), and a 
35-kV three-phase voltage transformer with a five- 
limb core and four oil-filled condenser bushings. 
The latter had a star-connected secondary winding, 
and also, for directional earth-fault relay, etc., 
operation, a broken-delta secondary winding. Other 
work included a large consignment of 100-kVA 
6,000-3,000/400-volt mining transformers, and a 
4-MVA, 88,000/11,000-volt outdoor transformer with 
built-on cooling equipment. 

Messrs. C. A. Parsons and Company completed 
two 20,000-KVA, 5,750/20,000-volt power-station 
step-up transformers, and a 2,200-kVA shell-type 
furnace transformer, delivering a current of 29,333 
amperes. Among the other more important items 
for which orders were received by this company 
are four transformers forming a 31,500-kV A, 115,000/ 
10,500-volt three-phase bank with one spare unit 
and a 10,000-kVA, 38,500/6,600-volt three-phase 
transformer. Both these units are for export. 
Home orders received during 1943 consisted mainly 
of distribution, welding, and furnace transformers. 

Messrs. Ferranti continued their full-scale tests 
on the “stress control’’ method of. protection 
against lightning surges, involving surges of more 
than a million volts in amplitude, and manufactured 
transformers with a total capacity of more than a 
million kVA, incorporating stress control. The 
demand for surge absorbers for protecting the motors 
and the electrical equipment of electric locomotives 
from surges continued during the year, and equip- 
ment was supplied for the protection of a number 
of 1,200-h.p., 3,000-volt main-line locomotives at 
work in Natal. 

In the switchgear section, the researches on air- 
blast circuit breakers, which have been carried out 
over a number of years on the Continent and in 
America, as well as in the United Kingdom, seem 
at last to have come to fruition, and it appears 
possible that, in future, these may replace to a 
considerable extent the oil-immersed type which 
previously has been standard. Both Messrs. A. 
Reyrolle and Company and Messrs. The British 
Thomson-Houston Company report having evolved 
final designs and, at the end of 1943, the former 
eompany had orders in hand for units to be used 
both indoors and out of doors. Air-blast breakers 
designed by the B.T.-H. Company have been fully 
tested for voltages ranging from 6,600 to 132,000, 
and, it is said, can be installed on any system 
irrespective of the severity of the circuit re-striking 
transient. 

Messrs. Reyrolle report the receipt, during 1943, 
of substantial orders from the home market and 
overseas for class OS high-speed pneumatically- 
operated outdoor small-oil-volume circuit breakers, 
including current-transformers and voltage trans- 
formers of new construction. A large number of 
high-voltage metal-clad switchgear panels were 
supplied to power stations, and considerable eco- 
nomies in materials were effected without departure 
from established standards. A greatly increased 
demand for flameproof switchgear was reported 
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from the coal-mining industry, and a new 5,000-kW, 
200-ampere distribution panel, having an air-break 
circuit breaker, has been introduced, which is 
believed to be the first flameproof air-break panel to 
receive an “ Asta” certificate. Another develop- 
ment for the coal-mining industry which was in 
hand at the end of the year, is the production of a 
protector unit to control several small starters. 

The B.T.-H. Company executed a large number of 
orders for oil-immersed circuit breakers, including 
a 110,000-volt tank-type outdoor unit with a 
capacity of 1000 MVA. Other important develop- 
ments during the year include the fitting of a 3,000- 
ampere 6,600-volt oil circuit breaker to a standard 
350-MVA metal-enclosed compound-filled gear ; the 
introduction of a single-break round-tank oil 
circuit breaker with a self-compensated explosion 
chamber for all ratings up to 250 MVA at 6-6 kV 
and 11 kV; and the production of a 75/100 MVA 
2-2/3-3-kV air-insulated switchgear unit incor- 
porating a “free air’’ circuit breaker in which 
interruption is effected by magnetic blowout and 
high-speed contact separation. 

Messrs. Metropolitan-Vickers’ switchgear depart- 
ment was occupied mainly on extensions to existing 
installations and urgent reconstruction measures 
The General Electric Com- 
pany report the design of a new flameproof oil- 
immersed switehgear unit, which is stated to be the 
first to comply with the draft recommendaticns 
(1941) of the Royal Commission on Safety in Mines. 
This company also reports considerable progress 
in the development of air-blast switchgear, and an 
initial installation of 18 switch units of 11,000-volts 
350-MVA breaking capacity has been put into 
operation. 

Among the large salient-pole motors constructed 
during 1943 was a 20,000-kVA synchronous con- 
denser manufactured by Messrs. Metropolitan- 
Vickers Electrical Company and another of 15,000 
kVA for New Zealand by the B.T.-H. Company. 
The latter company also completed a number of 
4,000-h.p. synchronous induction motor-generator 
sets for electrolytic work. They also received orders 
for a number of frequency changers for India, up 
to 10,000-kW capacity. Two of these sets are for 
use in connection with the Jog Falls hydro-electric 
scheme, where the same company is erecting four 
15,000-kVA waterwheel alternators. 

There has been a good demand for rolling-mill 
equipment during the year. Messrs. The B.T.-H. 
Company received orders for two direct-coupled 
drives for light-alloy reversing mills, each capable 
of working to peaks of 6,000 h.p. Each mill will 
operate in tandem with a hot breaking-down mill. 
The table roll will be synchronised with the mill 
rolis in order to avoid scratching the material. 
The mill motor will be under Ward-Leonard control 
from a motor-generator set driven by a synchronous 
motor, and the power factor or, alternatively, the 
reactive kVA input, will be automatically main- 
tained at a pre-set value by means of a special 
amplidyne control. Another hot mill, also being 
supplied by Messrs. B.T.-H., is a tube-reducing mill 
driven by twenty 40-h.p., 800/1,600-r.p.m. motors 
with Ward-Leonard control. A number of cold 
mills, including a non-ferrous strip mill, were also 
constructed or were under construction at the end 
of the year by this company. 

Equipment supplied by the General Electric 
Company included a rolling mill in which the main 
mill motor is an 800-h.p. direct-current machine, 
the control gear being designed to permit accurate 
control of the mill over a wide range of speed 
variation. Another complete set of electrical equip- 
ment supplied by this company was for a non- 
ferrous rolling mill, the main reversing mill being 
driven by a 1,600-h.p. direct-current motor. 
Messrs. Metropolitan-Vickers Electrical Company 
supplied equipment for several tube and rolling-mill 
plants. 

Among the winders commissioned or supplied 
during the year were a 6,600-volt, 3,900-h.p. alter- 
nating-current winder for Scotland, believed to be 
the largest alternating-current winder drive in 
Great Britain ; 
capable of peak loads up to 4,200 h.p. These 
machines were all ordered from the B.T.-H. Com- 
pany, who also received orders for motors of 900 h.p. 


and two Ward-Leonard winders, | large 





and 750 h.p. for synthetie-rubber mixing and milling 
plant. 

Messrs. Metropolitan-Vickers report that power 
stations, steelworks and other heavy industries 
accounted for a large proportion of their work on 
alternating-current motors, while the mechanisation 
of collieries and the urgent requirements of Russia 
accentuated the demand. At the end of the year, 
the company had ten locomotives for the South 
African Railways nearing completion, while a large 
number of trolley-’bus equipments were on order 
for the Ministry of War Transport. The heavy 
demand for welding equipment which was noted 
during 1942 has been maintained. Messrs. Metro- 
politan-Vickers report an extension of automatic 
are welding for special purposes, while manual arc- 
welding equipment, both alternating and direct 
current, was in steady demand. Atomic-hydrogen 
welding has played a valuable part in tool repairs, 
while, in the field of resistance welding, many 
390/650-kVA spot welders were supplied by this 
company, who also produced a combined  spot- 
projection welder giving a choice of 2,500 Ib. and 
8,000-lb. loading by means of air cylinders. Messrs. 
Reyrolle have increased their range of arc welders 
to include multi-operator alternating-current trans- 
former sets. 

A number of diagram control boards for the 
centralised control of large power plants were 
installed during the year by Messrs. Reyrolle, who 
also report that a determined attempt is being 
made to standardise control-board construction, 
and to improve or simplify the method of wiring, 
while at the same time satisfying the requirements 
of the supply industry. This company also state 
that the well-established systems of protection were 
in good demand, and that large orders were received 
from abroad for essential protection involving new 
problems, such as extremely high sensitivity for 
earth fault settings, coupled with high stability. 
These have been successfully met. 

Messrs. B.T.-H. report a continued demand for 
mercury-are rectifiers, and particular attention has 
been given to the development of the pumpless 
steel-tank rectifier for railway use. During the year, 
a station on the London Transport railway system, 
containing 8,000-kW of pumpless rectifiers, was 
completed. This is claimed to be the largest pump- 
less rectifier substation in the world. 

Messrs. Ferranti report continued development 
and a broadened field of application for valve- 
generated high-frequency inductive heating equip- 
ments. These are now used for heating dielectrics, 
such as bonded plywood and Bakelite sheets, in 
addition to the more familiar applications, such as 
the surface hardening of metals. This company 
also report a continued demand for automatic 
voltage regulators, and the development of an 
automatic temperature controller which will main- 
tain a temperature up to 1,500 deg. C. within limits 
of 5 deg. C. The “ self-coupling ” method of parallel 
operation of transformers has been further de- 
veloped, as have directional and reverse power 
relays in voltage regulation. Experimental work 
on the direct-current astatic voltage relay, designed 
to maintain a constant voltage in a direct-current 
circuit, has been satisfactorily completed in co- 
operation with the Post Office research engineers. 
Messrs. Ferranti have also put into production a 
new static device for the frequency compensation 
of alternating-current supplies, and also the appa- 
ratus which was developed in 1942 for obtaining 
variable speeds from induction disc motors. Other 
developments by this company include electro- 
dynamic balancing machines for balancing rotating 
parts of machinery, and a control designed to limit 
the duration of an alternating current to not more 
than a half cycle. 

Messrs. Metropolitan-Vickers Electrical Company 
state that they supplied, during 1943, a num)er of 
special electromagnetic brakes for mounting on the 
end shields of alternating-current and direct-current 
motors. A large demand for continuously-evacuated 
X-ray units for crystallographic purposes was also 
met. The lighting department was busy, and many 
installations of the fluorescent type were 
undertaken. Another feature of the year was the 
demand for infra-red heating for drying paint, 
putty, etc., which, by greatly reducing the drying 
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times, is claimed to have removed many bottlenecks 
in production. Messrs. The General Electric Com- 
pany also installed a number of infra-red heating 
units. Other developments by this company 
include an ultra-violet light prospecting outfit for 
the detection of scheelite and fluorspar; electro- 
magnetic vibrators, conveyors and feeders; an 
electromagnetic impact vibrator for concrete moulds; 
and an electromagnetic sorting table for radio-valve 
pins, which will remove all pins with a bond of 
more than 0-006 in. or a slip of more than 0-003 in. 

In April, the Control of Industrial Electrical 
Equipment (No. 1) Order, 1943, was issued by the 
Ministry of Supply, under which the disposal and 
requisition of industrial electrical equipment, except 
in certain circumstances defined in the Order, became 
subject to licensing by the Directorate of Industrial 
Electrica] Equipment, Machine Tool Control. To 
avoid duplication, all such electrical equipment was 
exempted from control under the Board of Trade 
Machinery, Plant and Appliances (Control) (No. 3) 
Order, 1942. Equipment for which licences were 
not required under the Order included low-powered 
rotary electrical machinery and control gear (not 
exceeding 1,000 kW, kVA, or brake horse-power), 
the smaller ranges of switch and fusegear, and all 
equipment obtained by a Government department 
or by persons carrying on public utility undertakings 
or mining or quarrying operations, who were acquir- 
ing it with the approval of a Government department 
or the Electricity Commissioners. A second Order 
was issued by the Ministry of Supply in November, 
which required a licence to be obtained, even by 
scheduled undertakings, for the purchase of direct- 
current motors. Under this Order, also, the Director 
of Industrial Electrical Equipment was empowered 
to issue a disposal licence enabling stated electrical 
equipment to be supplied without an acquisition 
licence. The lighter section of the industry has 
remained under the jurisdiction of the Board of 
Trade, who have issued a number of Control Orders. 
Among the articles covered by these Orders are 
transformers, flashlight bulbs and incandescent 
electric lamps. 

With regard to the radio industry it was announced 
by Mr. Dalton, President of the Board of Trade, in 
the House of Commons, in February, that 100,000 
wireless sets were in process of manufacture. The 
production of utility sets was also under consider- 
ation. Later in the year, in December, it was stated 
that some 70,000 civilian sets still awaited comple- 
tion, and that arrangements had been made to 
import 14,000 sets of American manufacture. It 
was also announced in December by the Radio 
Manufacturers’ Association, with the approval of 
the Board of Trade, that production had been 
started of replacement sets of a standard design 
which would be ready for distribution in 1944. 

An interesting review of production and research 
in the radio industry was given in a speech by 
Mr. G. M. Garro-Jones, Parliamentary Secretary to 
the Ministry of Production, to the Radio Industries 
Club, at the Connaught Rooms, which was reprinted 
in ENGINEERING on August 13, 1943. He stated 
that the pre-war turnover of the industry was 
about 25,000,0001., that about 1,250,000 sets were 
produced annually, and that about 80 per cent. of 
the industry was devoted to the production of 
receiving sets. Approximately 8,800,000 homes 
have radio receivers,* and new models are required, 
therefore, mainly for replacement purposes. The 
ratio of skilled to unskilled labour in firms pro- 
ducing radio receivers was about 1 to 30, and in 
firms producing communications equipment, about 
1 to 10. For the production of radiolocation equip- 
ment, this ratio was at one time 1 to 4, due to the 
higher degree of technical skill required for its pro- 
duction, but by July, 1943, it had been reduced to 
about | to 8. 

Early in the year, a good deal of interest was 
aroused by a rumoured merger between Messrs. 
A. C. Cossor and another company. In August, 
however, it was officially announced that the deal 
had fallen through. In July, the formation by 
several of the leading producers of a Telecommuni- 
cation Engineering and Manufacturing Association 
was announced. The objects of this association are 





* This represents a decrease from the maximum figure 
of 9,132,200 reached in 1940. 
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to promote the interests of the industry, to main- 
tain the highest standard of telecommunication 
equipment, and to facilitate collaboration with 
Government departments on matters of nationai 
importance. 

Technical achievements of note during the year 
include the production by the General Electric 
Company, in America, of an X-ray machine oper- 
ating at 100,000,000 volts. The increased control 
of a wide range of metallurgical processes through 
the use of X-rays has already been mentioned, and 
there is no doubt that expansion in this technique 


has played a considerable part in the efficiency of | 


war production. Another device which may prove 
of considerable importance has been produced by 
the Goodyear Tire and Rubber Company in America, 
which, it is claimed, will completely eliminate all 
static interference with radio reception. 

In May, the Institution of Electrical Engineers 
issued a valuable report on “* Education and Train- 
ing for Engineers.”” The Institution considered that 
technical training facilities had fallen behind require- 
ments, and deplored that there were no universally 
recognised standards of craftmanship; adding 
that, if Great Britain is to maintain its high stan- 
dards after the war in competition with countries 
whose engineering industries have been similarly 
developed, ‘it is essential in the national interest 
to secure the proper recruitment and training of 
personnel . . . notonly for the higher professional 
ranks, but for every grade of worker.” 

The Post-War Planning Committee of the Insti- 
tution of Electrical Engineers have proposed the 
formation of a British Electrical Research Board, 
which, it is suggested, should not carry out research, 
but should establish contact between various labora- 
tories and act as a kind of clearing house for informa- 
tion. The present Electrical Research Association 
is held to be unsuitable, since its activities cover only 
about 10 per cent. of the electrical research work 
carried out in this country, and, moreover, the fact 
that it carries on research is held to render it 
unsuitable to function as a centre of research 
More 
recently, in January of this year, Mr. Attlee 
announced in the House of Commons the formation 
of a new committee to consider and make recom- 
mendations as to the future of television after the 
war. It is understood that the chairman of the 
committee will be Lord Hankey. 

The rates of wages in the electrical contracting 
industry have been the subject of a number of 
industrial disputes during the war, and several 
stoppages took place during September and October, 
1943, in the Midlands and elsewhere. Electricians’ 
wages had been tied to the cost of living by an 
agreement made in November, 1939, between the 
Electrical Trades Union and the National Federated 
Electrical Association. Nevertheless, at the end of 
March an increase of 3d. per hour in the base rate 
was demanded by the electricians. This was rejected 
by the N.F.E.A., who offered smaller increases. 
Following the strikes, an agreement was reached 
between the E.T.U. and the N.F.E.A. in October, 
whereby the cost of living bonus became. payable 
on an hourly instead of on a weekly basis. This 
will operate in favour of the electricians as long as 
the working week is more than 47 hours. It was 
also agreed that any further claims put forward 
by the E.T.U. should be submitted to an independent 
mutually-agreed arbitrator. 

Many companies have been devoting a good deal 
of thought to post-war conditions, and it is probable 
that, at least among the lighter sections of the 
industry, the future is being faced with a good deal 
of confidence. Research and development in radio 
and allied fields have been greatly stimulated by the 
war, and it has been argued that Britain is well 
ahead of other countries in these fields. In spite 
of the pooling of technical information between this 
country and the United States, it seems .probable 
that the experience obtained in the production of 
such things as safety devices for ships and aircraft, 
and in recent research in wireless telegraphy and 
television, may give Britain a lead in these fields. 
If this proves to be the case, it should have an 
important influence on the future of British exports 
of radio equipment. This might make a substantial 
contribution to the country’s balance of payments, 





since the proportion of the value of the final product 
accounted for by imported raw materials is low. 
With regard to telephone equipment, it is reported 
that the Netherlands Government plans to restore 
Holland’s telephone system after the war with a 
2,000,000/. cash purchase from a British company. 

Regarding the scope for the export of heavy 
electrical engineering products after the war, it is 
impossible to speak with any certainty. It seems 
likely, however, that, at least in the early stages, 
there will be a considerable demand from the 
Continent, and possibly also from that part of Asia 
which has fallen under Japanese control, for rehabili- 
tation purposes. Moreover, there may be a consider- 
able demand from the British Empire, India and 
the Dominions, and also, in all probability, from 
China. American manufacturers and exporters are 
kept very fully informed regarding prospects in 
export markets, for example, by Foreign Commerce, 
a weekly publication of the United States Depart- 
ment of Commerce. According to extracts recently 
published in this country, many of the South 
American countries are embarking upon important 
schemes of electrification, mainly hydro-electric. 
It is unfortunate that manufacturers in this country 


| cannot be supplied with similar reliable information 


from official sources. 

With regard to prospects at home, it has been 
estimated that, out of a total of 11,200,000* homes 
in Great Britain, 8,500,000, or 75 per cent., are 
already wired for electricity. In the United States, 
the proportion of wired homes is slightly higher 
(about 80 per cent. in January, 1942), but the 
consumption of electricity in 1939 was about 
800 kWh per head of the population, compared 
with 490 kWh in this country. 

There is likely to be a strong demand in this 
country after the war for labour-saving appliances 
in the home, and a fairly rapid increase in the 
average consumption per head of population will 
probably take place. This should benefit both the 
heavy and light sections of the electrical engineering 
industry since, although there has undoubtedly 
been a substantial increase in generating capacity 
during the war, it is unlikely that any marked 
increase in the connected domestic load (particu- 
larly in the case of cookers and water heaters, on 
account of their high rating) could take place without 
requiring still further extension of generating and 
distribution capacity. 





LETTERS TO THE EDITOR. 


HIGH DEW-POINT TEMPERATURES 
IN BOILER FLUE GASES. 


To THE Epiror oF ENGINEERING. 


Str,—The results of some dew-point determina- 
tions which the writer has made recently may be of 
interest as bearing on Mr. W. F. Harlow’s paper on 
“Causes of High Dew-Point Temperatures in Boiler 
Flue Gases,” read at the joint meeting of the 
Institutions of Mechanical and Electrical Engineers 
on November 4, 1943, and the leading article on 
this subject in your issue of November 12, 1943. 
Both at the meeting and in a letter published in 
your issue of November 26, the writer supported 
Mr. Harlow’s findings, largely because of experience, 
and actual dew-point determinations extending over 
a period of ten years. Nevertheless, it appeared 
from Mr. Harlow’s results with his experimental 
apparatus that, even with moderate final steam tem- 
peratures (750 deg. F.), there might be a small 
increase in the dew-points of the flue gases in stoker- 
fired boilers as they passed the superheater. The 
writer’s experiments were made to determine 
whether this was the case, and the results are given 
in the table on page 196. 

The apparatus used was an electrical one of the 
writer's design, which was fully described in 
Engineering and Boiler House Review of July, 1942 
(vol. 56, No. 3). The gases were sampled through 
“ Pythagoras ”’ tubing, extending into the gas stream 
before and after the superheater. Tests were made 
on two boilers and, during the test on B boiler, data 





* This may be too low. 
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were obtained on the fuel, ashes, and humidity of 
the combustion air to enable the theoretical dew- 
point, taking into account the presence of water 
vapour only, to be calculated. It is of interest to 
note, also, that the readings were not so steady on 
B boiler, with its higher load and final steam tem- 
perature, and with evidence of CO burning at the 
entrance to the superheater. 
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The rises in dew-points are unmistakable, although 
small, and the change would normally pass un- 
observed. A few more degrees of superheat, accord- 
ing to Mr. Harlow’s curves, would cause a substantial 
increase in dew-point and its attendant troubles. 
Yours faithfully, 

B. M. THornron. 





22, Walnut-lane, 
Hartford, Cheshire. 
February 29, 1944. 





A MIDDLE-EASTERN 
COMMENTARY. 


To THe Eprror or ENGINEERING. 


Srm,—So long as it is assumed that there is only 
one form of State control, and only one of private 
enterprise, or that any form of either is permanent 
and unchanging, all discussion will be fruitless. 
The expression “ private enterprise” originated in 
an era of small-scale handicraft production. At- 
tempts are now made to apply it to an era of large- 
scale power production, as though it could have 
the same implications in both cases; yet there is 
about as much resemblance between these industrial 
eras as there is between a domestic cat and a tiger. 
In the handicraft age, the typical craftsman owned 
the means of production with which he worked, and 
sold his own wares or services. As late as Adam 
Smith (1723-90), the word “* manufacturer” meant 
the workman who made the goods. The conceptions 
appropriate to that mode of production have sur- 
vived into an age in which workers do not own 
the means of production they use, while few of the 
owners would know how to use them even if they 
wanted todo so ; anage in which, instead of working 
by and for himself, the worker is compelled to sell 
his labour power, in association with others, to large 
impersonal concerns, such as limited liability com- 
panies, combines, trusts and cartels, which, in turn, 
are often dominated by banks, holding companies 
and other financial institutions; an age in which | 
the worker is not only divorced from ownership, 
but also from salesmanship and finance. The world 
has never seen anything like this economic structure 
before recent decades. To call it “ private enter- 
prise ’’ is grossly misleading. “‘ Restrictive enter- 
prise’ would be a better name in view of the 
growth of monopolies which restrict output. 

Mr. Abel, in his letter which you printed on page 
175, ante, says I admit that Russia has moved 
towards State capitalism and has largely returned 
to payment by results, and the profit motive ; but 
I admit nothing of the sort. Centralisation of capital 
in the hands of the State has been the avowed 
objective ever since it was advocated by Marx and 
Engels in the Communist Manifesto a hundred years 
ago. Marx made it clear, also, that in the first 





phase of applied Communism it would be necessary 
to make payment according to work done, not 


according to need. What is stressed and, indeed, 
made compulsory in Russia, is not equal pay but 
equal obligation on all to work; an equality for 
which capitalists have no use. As for a return to 
the private profit motive and the formation of a 
rentier class, this also is not in accordance with fact, 
unless these expressions are distorted to mean 
something quite different from their accepted 
capitalist sense. In capitalist countries, the profit 
motive implies the quest for gain resulting from 
private employment of capital, or from buying 
cheap and selling dear; and a rentier class consists 
for the most part of those whose incomes are wholly 
or mainly unearned in the tax-collector’s sense. 
Such unearned income often includes profits on 
Stock Exchange speculation, the object of which— 
to quote the eminent British economist, Lord 
Keynes—*“ is to outwit the crowd, and to pass the 
bad, or depreciating half-crown to the other fellow.” 
There is neither private employment of capital nor 
any Stock Exchange in Russia, where speculation 
is considered a crime and is punished as such. 
Nor is there the remotest sign of any return to 
private enterprise. 
Yours faithfully, 
The Leaze, Hvueu P. Vow es. 
Oxlynch, Stonehouse, Glos. 
March 6, 1944. 





THE ‘**PRESSPUN ’’ PROCESS OF 
DISHING AND FLANGING. 


To THe Eprror or ENGINEERING. 


Srr,—In your issue of February 11, on page 116, 
under the heading “ The ‘ Presspun’ Process of 
Dishing and Flanging,” a statement is made which 
conveys the impression that Messrs. Daniel Adamson 
& Co., Ltd., Dukinfield, have the only plant of this 
kind in Europe, and that their spinning press is the 
largest in the world. We should like to have this 
impression corrected, inasmuch as our firm has a 
spinning press quite as large as Messrs. Daniel 
Adamson’s, and we believe that so far as the vertical 
ram is concerned the clearance above the ram and 
the pressure applied to the ram is even greater than 
the one at Messrs. Adamson’s. 

The spinning press installed at our works is 
capable of spinning a circular disc 17 ft. in diameter, 
and is of the usual standard American design as used 
at the works of the Lukens Steel Company and 
others in the United States. Depending upon the 
diameter and shape of the ellipsoidal pressure vessel 
heads, or ends, thicknesses up to 6 in. can be spun. 
The clearance between the vertical ram and the top 
of the shaft that rotates the tools is 12 ft. 6 in., which 
is greater than on the presses of either the Lukens 
Steel Company or the Worth Steel Company, and 
the pressure on the ram is 250 tons. The press 
embodies certain unique features and improvements 
on these American plants. 

Our press was designed and manufactured by the 
Birdsboro Steel Foundry and Macine Company, 
Birdsboro, Pa., U.S.A. The whole of the electrical 
equipment, including the controls and the dies, etc., 
was manufactured in this country to our specifica- 
tions, the electrical equipment being made by 
General Electric Company. The large plate furnaces 
used in conjunction with the press were designed and 
constructed by our firm. 

Yours faithfully, 
G. A. Harvey anp CoMPany 
(Lonpon), Luurrep, 
H. B. Ferevusson, 
London, 8.E.7. Director. 
March 1, 1944. 





THE JOINT COMMITTEE OF ELEC- 
TRICITY SUPPLY ORGANISATIONS. 


To THe Eprror oF ENGINEERING. 


Sir,—This Committee, which has been known in 
the past as the Joint Committee of Electricity 
Supply Associations, has had its attention drawn to 
certain statements appearing in the Press relating 
to its activities and to the future representative 
nature of its membership. In order that the position 
may be fully understood by the public, I desire to 
draw attention to the following facts. 





The purposes for which the Committee was 
formed, as set out in the constitution, are: To con- 
sider, during the war, any matter of common interest 
to the electricity supply industry which has been 
referred to the Committee (i) by any of the Con- 
stituent Organisations, or, in case of urgency, by or 
on the authority of its President or chairman ; 
and/or (ii) by any Government Department, the 
Electricity Commissioners, or any other properly 
constituted body. The Committee has consisted, in 
the past, of representatives of the following elec- 
tricity supply associations : the Incorporated Muni- 
cipal Electrical Association; the Incorporated 
Association of Electric Power Companies ; the Pro- 
vincial Electric Supply Association; the London 
Electricity Supply Association ; and the Conference 
of Joint Electricity Authorities and Joint Boards. 

In November last, one of the constituent Associa- 
tions, the Incorporated Association of Electric Power 
Companies, withdrew from the Committee, giving, 
in writing, as its reason that the Committee had 
“outlived its usefulness,” and not, as has been 
stated, that it was concentrating unnecessarily on 
the politics rather than the technical problems of the 
industry. Members and associate members of the 
Power Companies’ Association who disagreed with 
this withdrawal have formed themselves into a 
group and, by this means, have continued their 
membership of the Committee and, consequently, 
their co-operation with the other constituent asso- 
ciations. 

The Committee is a body representative of over 
90 per cent. of the electricity supply undertakings in 
the country and, as will be seen from the foregoing, 
is continuing to function in the manner provided for 
in its constitution. 

Your faithfully, 
J. W. J. Towntey, 
Chairman. 
Wellington House, 
125-130, Strand, London, W.C.2. 
March 7, 1944. 





AMERICAN SPOT AND SEAM 
WELDING PRACTICE. 


AN interesting brochure on recommended practice 
for the spot and seam welding of low-carbon steel has 
recently oh issued as an emergency standard by the 
American Welding Society, 33, West 39th-street, New 
York, U.S.A. Since the use of this type of welding 
is becoming increasingly extended the abridgment of 
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TABLE II.—Spot Welding. 
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the paper given below may prove useful. The data were 
compiled for mild steel 8.A.E.1010, which is a 
carbon steel, Class 10, containing, 0-10 per cent. 
carbon. The tables are arranged in the order in which 
a welding operator or supervisor would set up a 
welding machine. Table 1 shows the welding condi- 
tions and Table II the limiting dimensions and strength 
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for spot welding. Tables III and IV give similar | 
figures for seam welding. 

In using the tables, however, some explanatory com- 
ments are desirable. The thickness in inches and 
United States Standard sheet gauge is that of the 
thinnest outside sheet of the assembly. The minimum 
size of electrode is given as D and d, the former being 
the diameter in the body which is reduced conically to 
the diameter d at the tip. The material of the electrode 


has to have a minimum electrical conductivity of 
75 per cent, that of copper and a hardness of 75 k- 
well “ B.” The net e force is the pressure 


between the contact surfaces. The weld time is given 
in cycles for current of 60 cycles per second. 
welding-current figures are only approximate and have 
been included in order to be of assistance in specifying 
and calculating the capacity of welding machines. 
The minimum weld strength is the resistance to shear 
of a single spot when the sheets are subjected to a 
direct pull in a tensile testing machine. The strengths 
are those which should be obt&ined when the work is 
embodied in highly-stressed structures. If the struc- 
ture has a high factor of safety, the minimum strength 
indicated could be reduced by approximately 30 per 
cent. The approximate diameter of the fused zone is 
given as being likely to be helpful if cross-sectional etch 


TaBLe III.—Seam Welding. 





























‘ Width of 
Fhishnans. Wheel. Net Load | “On” | “ Off” 
: a Force, Time, Time, 
in iGauge.| D | a Lb. Cycles. | Cycles. 
0-010 32 i 400 2 1 
0-020 26 i t | 550 2 2 
0-030 22 7 . | 700 3 2 
0-040 20 : | 900 3 3 
0-050 18 | 1,050 4 3 
0-060 16 t 1,200 4 4 
0-080 14 | i 1,500 6 5 
0-004 13 | | * 1,700 7 6 
0-109 12 } 1,950 ” | 6 
0-125 ll | i { | 2,200 11 7 
' 
TABLE IV.—Seam Welding. 
Thickness. Weld 
Speed, Welds Current, Lap, 
In. per | per In Amperes. In 
In. Gauge. | Minute. | 
0-010 32 so | 15 8,000 i 
0-020 26 75 12 11,000 te 
0-030 22 72 | 10 13,000 i 
0-040 20 67 ” 15,000 4 
0-060 18 65 | 8 16,500 4 
0-060 16 63 7 17,500 
0-080 4 55 6 19,000 
0-004 13 50 5-5 20,000 
0-109 12 45 5 21,000 
0-125 ll 45 4-5 22,000 

















tests are made to check the penetration of the weld 
in the outside thicknesses. It is stated to be very 
important that the widths given should be 

as the allowable minimum. The pitch of the spot 
welds given in the last column of Table II is the 
minimum that can be adopted if special precautions 
are not taken to compensate for the shunted-current 
effect of adjacent .welds. This effect is more marked 
with thick assemblies which require wider pitches. 
Hence, two sets of figures are given, those in the 
column headed “ 2" being for when the total thickness 
is twice that of the thinnest sheet used. The column 
headed “3” is for three times that thickness and it 
should be noted that the data in the other columns are 
for a total thickness not exceeding this. 

The data in Tables III and IV are for seam welding 
and are intended for pressure-tight seams. The dimen- 
sions D and d indicate the thickness of the rolls or 
wheels, D being the thickness of the body, which is 
chamfered off on both circumferential edges to d. The 
“on time ” and “ off time ” columns indicate the time 
during which the cufrent is flowing and that when it is 
interrupted respectively. If a slower welding speed is 
necessary the “ off time ” should be increased, rather 
than the number of welds per inch being made greater, 
since this latter course might result in excessive heat 
input and might tax the equipment unnecessarily and 
cause undue distortion of the work. The material 
used for the wheels‘should have a minimum electrical 
conductivity of not less than 75 per cent. of that of 
copper. weld strength, when the welds per inch 
are those given in Table III, is approximately 85 per 
cent. of that of the parent metal. 

The data all assume that the material welded is free 
from dirt, grease and scale. It may be noted that the 
data are derived from the experience of some 60 fabri- 
cators of mild-steel structures and resistance-welding 
equipment manufacturers, collected by the Resistance 
Welding Committee of the American Welding Society. 


LABOUR NOTES. 


ORGANISED labour’s post-war problems are examined 
in a pamphlet entitled “‘ The T.U.C. in War-time,” 
issued last week by Sir Walter Citrine, secretary 
of the Trades Union . The T.U.C., he says, 
proposes that the Ministry of Labour and National 
Service should take a census in order to ascertain how 
many of the people now in war industries will desire to 
leave them when the conflict comes to an end. 
“ Obviously,” he writes, “there are a great many 
people now employed in vital industries who -will be 
only too glad to leave the workshops and factories as 


The |soon as peace returns. Among them are married 


women on part-time employment, young married 
women who have been directed into whole-time em- 
ee and the considerable number of men who, 

ut for the war, would have retired.” Until the 
numbers are known, it is claimed, it will be impossible 
to tell how many will have to be planned for. 





It is proposed that, in the switchover from wa‘ 
work to peace work, all employees should be given a 
holiday with pay graded up to one month according 
to length of service. This suggestion is to be discussed 
with the Minister of Reconstruction. The T.U.C., it 
is stated, also desires the Ministry of Production to 
carry out a survey with the object of finding out how 
long the munition factories and the industries con- 
centrated on war work “ will take to re-tool and re- 
equip ; what raw materials they will require ; and what 
new machinery (if any) will be wanted.” As for the 
Royal Ordnance factories and the shadow factories, 
some of these, it is suggested, will probably be retained 
by the Government for a considerable time—in any 
case until the war with Japan is over. The most 
difficult problem will probably arise in connection with 
the filling factories. ca al 

Engineering ordnance factories, Sir Walter Citrine’s 
statement continues, ‘“‘can be turned into i 
estates, if not required for Government purposes, and 
the hostels can be used either as temporary housing 
accommodation for neighbouring towns or (according 
to their location) as holiday homes. 





Another half-yearly inquiry into the actual earnings 
of over 6,000,000 Workpeople in manufacturing in- 
dustries generally, and in some of the principal non- 
manufacturing industries, has been carried out by the 
Ministry of Labour and National Service. In the 
first pay-week of last July, average earnings and the 
percentage increases over October, 1938—the latest 
date before the war for which particulars are available 
—were as follows :—Men (21 and over), July, 1943, 
121s. 3d., percentage increase since 1938, 76; youths 
and boys, 47s. 2d., 81 per cent.; women (18 and 
over), 16s. 2d., 91 per cent.; girls, 33s. 10d., 83 per 
cent. ; all workers, 93s. 7d., 76 per cent. 





These are general averages covering skilled and 
unskilled employees and all earnings, including piece- 
work, overtime, night work, etc. For different in- 
dustries, the figures vary greatly—from 40 per cent. 
in some to over 80 per cent. in others for men, and 
from 50 per cent. to over 100 per cent. for women. 
The high average percentage increase for women is 
explained by the greater numbers of women engaged 
on work formerly done by men. Having estimated 
the amount of overtime worked, the Ministry reckons 
that the average level of rates of wages for a full 
ordinary week’s work, exclusive of overtime, was 
about 30 per cent. higher in July, 1943, than in October, 
1938. 





The principal industries and services not covered 
by the inquiry were coal-mining, agriculture, railway 
service, and merchant shipping, and, in distributive 
trades, the catering and domestic service. In 
coal-mining, the average earnings of adults and juveniles 
(exclusive of the value of allowances in kind) were 
approximately 19s. 2d. a shift in the three months ended 
September, 1943, compared with 11s. 4d. in the corre- 
sponding period of 1939. In the railway service, average 
earnings of the adult male wage earners in one week in 
March, 1943, were 105s. 4d. a week, compared with 
68s. 9d. in a week in March, 1939. 


In this latest inquiry, particulars of the hours worked 
were also obtained. For men, the average was 52-9 
hours, the increase over October, 1938, being 47-7 per 
cent.; for youths and boys, 48 hours—an increase of 
46-2 per cent.; for women, 45-9 hours—an increase 
of 43-5 per cent.; and for girls, 45-1 hours—an in- 
crease of 44-6 per cent. For all workers, the average 
number of working hours was 50, and the increase over 
1938, 46-5 per cent. 











Ordinarily, the Royal Indian Navy accepts as 
artificers only educated young men who already possess 
technical knowledge mid experience. To facilitate the 
entry of those who have no such qualification, a 
centre for training naval artificers has been opened. 
The trainees selected are at least matriculates, but 
preference is given to those who have passed the inter- 
mediate science examination of a recognised university 
(as a rule at the end of the first two years in Indian 
universities). During their training, they receive a 
monthly stipend of 70 rupees. 





At a joint meeting, last week, of executive repre- 
sentatives of the National Union of Railwaymen, the 
Associated Society of Locomotive Engineers and Fire- 
men, and the Railway Clerks’ Association, it was 


decided to apply for an increase of 12s. a week on the 
existing war wage. According to Mr. Benstead, 
general of the National Union of Railway- 


men, it was also decided to present claims on pensions, 
holidays with pay, and the inclusion of war advances 
in the calculation of superannuation and pension pay- 
ments. All grades of railwaymen are covered by the 
application. 





Major Lloyd George, Minister of Fuel and Power, 
presi at a meeting in London, on Wednesday this 
week, of the joint committee of coalowners and mine 
workers which is negotiating on the wages question. 
The main purpose of the meeting, it is understood, 
was to obtain from the Minister, the Government's 
interpretation of the term “ general overhaul of the 
wage structure ” used in the Porter award. 





According to the Lanarkshire Coalmasters’ Associa- 
tion, 20,395 tons of coal were lost during the five weeks 
which ended on February 23 “through i and 
unofficial strikes.” Compared with losses in the five 
preceding weeks, this was an increase of 6,195 tons. 





The annual meeting of the South Staffordshire 
Chainmakers and Strikers’ Association, held at Cradley 
Heath, decided to ask for an all-round increase of 
25 per cent. in wages and for an advance in the week’s 
holiday pay from 4. to 5l. 





Mr. George Bell, the general secretary, states in the 
report of the General Federation of Trade Unions for 
the fourth quarter of 1943, that at the end of the year 
the funds of the organisation amounted to 363,1271. 
“ This figure indicates,” he adds ‘a state of financial 
preparedness which is likely to stand affiliated societies 
in good stead when post-war trade problems at home 
and conditions arising out of the increased industrial- 
isation of the world, will either favourably or adversely 
affect the economics of most trades in this country.” 





Among the affiliated societies assisted during the 
quarter was the Cricket Ball Makers of Kent. Their 
application for an increase of wages, Mr. Bell states, 
““ went to arbitration under the Industrial Courts Act, 
1919, and an increase of 7} per cent. on basic prices was 
secured ; this makes a total increase of 284 per cent. 
obtained during the period of the war.” “ A difficult 
post-war problem,” it is added, “this industry will 
have to face is competition from India, where cricket 
balls are produced at a very low price and are, there- 
fore, likely to ruin the English trade.” 





New minimum wage rates for workers in retail 
drapery, outfitting and footwear trades come into 
operation next week. As a result of a decision of the 
National Joint Industrial Council for the trades there 
are ‘to be increases of 4s. a week for all male workers 
and 3s. a week for female workers. Branch managers 
and manageresses in shops with three or more employees 
are to receive 91s. a week and 78s. a week respectively 
in the larger towns, and, in the smaller towns, the rates 
will be 89s. and 76s. In shops with less than three 
employees, the rates for managers and manageresses 
will be—larger towns 83s. and 70s., smaller towns 81s. 
and 68s. The wage rates for sales staff, cashiers and 
clerks will be—in the larger towns—26s. for boys and 
22s. for girls aged 16 and 73s. for men at 25 and 48s. for 
women at 24. In other districts, the new rates, will 
be 248. and 20s. and 71s. and 46s. 





Replying to a question in the House of Commons, on 
Thursday last week, Mr. Bevin, Minister of Labour and 
National Service, said that the fact that a woman was 
about to marry was not ordinarily regarded as justify- 
ing her release from employment covered by an Essential 
Work Order, or from work to which she had been 
directed. She was, however, at liberty to apply for 
permission to leave, and had the right to appeal to a 
local appeal board. 
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we ae | WELDING IN BRITISH SHIPBUILDING. 


SHIPBUILDING.* 
By R. B. Sueruzarp, B.Sc. 


AN important milestone in shipbuilding history was 
recorded in the Ilth Andrew Laing Lecture, read 
before this Institution in 1942.¢ The construction to 
British Government account of a series of welded cargo 
vessels in the United States, based on a British design 
adapted for welded fabrication, in two shipyards speci- 
ally laid down for the purpose, has profoundly influ- 
enced subsequent developments. The practicability of 
large-scale welded merchant-ship construction, even 
under conditions involving a high proportion of un- 
skilled labour, has been fully proved. In the United 
States, the general shipyard Jayout and constructional 
methods employed for the British American contracts 
have been adopted and extended in the vast emergency 
programme undertaken by the Maritime Commission 
for the production of “ Liberty ” and “ Victory " ships. 

Development in this country has, of necessity, taken 
a different course. British yards are engaged to the 
maximum capacity of available manpower on work of 
the highest priority, and no dislocation of output can 
be contemplated, so that a general change-over to 
welded construction is out of the question. On the 
other hand, the production of merchant tonnage is 
largely controlled by the rate at which the component 
parts of the structure can be connected together. Weld- 
ing can, therefore, contribute greatly towards increased 
output by supplementing the already fully taxed rivet- 
ing capacity of the industry. Furthermore, a fresh 
source of unskilled labour supply—of whom women 
form a large proportion—can be tapped, and readily 
trained for welding work. It is on these grounds that 
the Admiralty, for some time past, has been encourag- 
ing a wide extension of welding in merchant shipbuild- 
ing as a means of accelerating output. An historical 
review of electric welding in British merchant ship- 
building was given by the Director of Merchant Ship- | 
building, Sir Amos L. Ayre, before the Institute of 
Welding in 1942; the present paper describes some 
aspects of subsequent developments and applications | 
of the process. 

While considerable advantage results from welding 
at the building berths, it is essential for maximum pro- 
ductivity that full use be made of pre-fabrication. 
This implies provision of adequate space and also corres- | 
os transport and craneage facilities. The pro- 

lem in established British shipyards which have been | 
developed and equipped for riveted construction is | 
therefore complex, particularly in view of the over- 
riding con ideration that existing output must be in 
no way curtailed while alterations are in hand. A 
great deal of thought has been given to this subject, 
and modifications varying greatly in extent have now 
been carried out in the layout and equipment of practic- 
ally every yard. 

A reduction in the number of berths in a tramp- 
building yard is not so serious a matter as might at 
first appear. The question is bound up with the 
amount of manpower available per berth. For the 
10,000-ton deadweight vessel, it is certain that, for 
economic production—taking into account the desir- 
ability for rapid turnover, but maintaining a minimum 
of man-hours—the optimum number of men per berth 
is not less than 350. Such a test is one which might be 
applied to determine whether the number of berths 
should be reduced to provide crane tracks or assembly 
and storage spaces. In view of the uncertainties of ie. 6. TRavetuinc Crane on Buritprine Berra. 
the British clim te, welded fabrication should, wherever 
possible, be carried out under cover, either in roofed 
shops or on skids protected by transportable shelters. 

The extent to which pre-construction can be adopted 
in individual] shipyards is dependent on the facilities 
available. Where sections of double bottom, panels of 
side shell plating, and decks are to be handled, provision 
may be required for lifting capacities up to 30 tons. 
Design also greatly influences welding-shop layout ; in 
particular, the capacity of overhead cranes and the 
headroom required. By arranging work so as to avoid 
the necessity for turning over large sections in the shop, 
a lower building can be used, wita consequent saving 
in capital cost. As an economical alternative to weld- 
ing shops, in a number of cases, valuable areas have been 
made available for fabrication and storage by a reduc- 
tion in the number of building berths. This arrange- 
ment has the additional advantage that fabricated 
material may be lifted direct by the berth cranes on 
to the ship. In the few instances where space is not 
restricted, the system under which pre-fabrication and 
* Paper presented at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on January 21, 1944. Abridged. 

t “ The British Merchant Shipbuilding Programme in 
North America, 1940-42.” By R. C. Thompson and 
Harry Hunter, Trans. N.E.C. Inst., vol. 59 (1942); and 
ENGINEERING, vol. 155, page 36 (1943). 
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storage are arranged on areas at the head of the berths, | 300-ampere sets, 600 amperes can be readily obtained 
with travelling cranes transferring this material direct | by paralleling two points on the same phase on the 
to the ships, has been adopted. Generally, while the transformer secondary. Reactors are standardised in 
layout of existing British yards has rendered the above | 300- and 600-ampere ca -_ 
arrangement impracticable, berth facilities have been| The War Emergency Briti Standard Specification for 
greatly increased by the installation of a number of | A.C. Arc Welding Plant and Equipment (B.8. 1071- 
cranes of large capacity and outreach, both of the | 1942), embodying the above requirements, was there- 
travelling and fixed-tower types. The transport of | fore pre at the request of the Directorate of 
raw and partly-fabricated material by the provision | Industrial Electrical Equipment after consultations 
of concrete roads, and the full use of mobile cranes, is | with all interests concerned, and was issued in Septem- 
also proving a great advantage. ber, 1942. Plant to this specification was put in hand 
The following examples of modifications in layout | immediately by a number of manufacturers, with the 
recently carried out may be of interest. (a) The | advantage that production to a standard specification 
installation of a travelling crane on a levelled space | could proceed in advance of individual demand and 
previously used as a building berth. A covered welding with the knowledge that, except in exceptional circum- 
shop was constructed at the head of this space, per- | stances, only equipment to this specification would be 
mitting the handling of large pre-fabricated sections | licensed for shipyard requirements. far the most 
direct to building berth» on each side of the crane track, | popular size is the easily transportable six-operator 
as shown in Fig. 1, on page 190. (6) The adaptation | 300-ampere transformer, which has been proved adapt- 
of areas adjacent to building berths as welding skids, | able to widely varying shipyard conditions, and pro- 
protected by portable shelters, completed units being | vides three arcs at 600 amperes per phase when required. 
transferred direct to ships under construction (Figs. 2| The 300-ampere reactor is most generally supplied, 
and 3, on the same page). (c) Pre-fabrication in weld- the paralleling of two reactors being simply effected 
ing shops, with travelling cranes of ample capacity to | where the 600-ampere range is called for. The 600- 
transport this material to the berths ; adopted both in ampere reactor is useful where frequent shifting is not 
yards building large and small ships (Fig. 4, on page 190, | necessary, for example, in welding shops. 
and Fig. 5, opposite). (d) The provision of travelling} This specification has been since amplified to include 
cranes on piers at each side of the building berth, capable | recommendations for installation and use of the equip- 
of handling heavy pre-fabricated units (Fig. 6, opposite). | ment, and was issued as B.S. 1071-1943 in July last. 
(e) Completed structural sections of small craft, fabri- | Standardisation of plugs, sockets and distribution boxes, 





cated outside the shipyard, are transferred by a travel- | and the rating of power-factor correction condensers, is | hig’ 


ling gantry to carriages arranged on tracks in line with | covered. The system vides a flexible arrangement 
the building berth, to which the units are subsequently | comprising transportable welding transformers and 
transported for completion (Fig. 7, opposite). | associated condensers to plug in at required positions 
The provision of suitable manual welding plant in | to a network of feeder cables in the shipyard. To avoid 
ample quantities to meet the demand resulting from | special safety precautions, required with 400-volt 
the general extension of shipyard facilities has been a| current on board ship, the transformers are mounted 
responsibility of prime importance. The type chosen | in positions adjacent to the building berths. To reduce 
had to comply with certain essential conditions. These | reactive drop, semi-flexible multi-core cables are fitted 
include ability to operate efficiently at high amperages | between the transformers and distribution boxes, the 
with large-gauge and deep-penetration electrodes, at | latter being provided with three or six connections for 
the same time being adaptable for conditions, princi- | individual welders’ cables. Leads from transformer to 
pally in vertical and overhead positions, where currents | distribution box, and to the arc, should be restricted 
are necessarily more restricted. The plant should also | wherever possible to a maximum of 100 ft. Earthing is 
be of robust construction, economical in critical | provided not only at the transformer, but by the trans- 
materials, of reasonable first cost, and with low mainten- | former neutral carried to the distribution box in the 
ance, coupled with high-operating efhciency. Further- | multi-core cable. The distribution box is earthed to the 
more, availability for early delivery was essential,|hull; efficient earthing of the hull itself must be 
bearing in mind the heavy demands on all manufac- maintained at all times, and checked by inspection and 
turers of electrical equipment—particularly of rotary | test. 
types—under prevailing conditions. That the decision to standardise new heavy-duty 
After careful consideration and expert advice, it | welding equipment on the alternating-current basis is 
was decided that the requirements outlined above could | sound and in accordance with progressive development 
be most efficiently and rapidly met by alternating- | has been confirmed by recent experience in the United 
current multi-operator transformer sets, provision | States. The economies, both in manufacturing mate- 
being made for a maximum current of 600 amperes | rials and in current consumption, resulting from instal- 
per welding point, with an open-circuit voltage of 100. | lation of transformer-type plant in place of direct- 
The transformers, supplied by standard 440/400-amp. | current equipment have been repo as among the 
three-phase 50-cycle current to the primary, are | most important recent advances in shipbuilding practice 
designed for a minimum of three operators (one per | in that country. 
phase) or a multiple thereof up to a maximum of| The remarkable contribution to American production 
twelve operators at 300 amperes, or six operators at | made by the automatic welding process has stimulated 
600 amperes. Except in the case of the three-operator ' the interest of British builders. Encouraged by their 





“‘Unionmect”’’? WeLpine or Deck SEzams. 


use on the “‘ Ocean ” ships, built in the United States to 


British account, ments were made by the 
Admiralty, early in 1942, for the importation of a small 
number of Unionmelt “U”-type machines. The 
demand for this plant has rapidly increased, and equip- 
ment greatly in excess of the original requisition has 
now been delivered and installed. This has already 
proved of real productive value in various yards, 
several of which now have four sets or more in opera- 
tion. The British climate renders outdoor operation 
more difficult than, for example, in California, and, 
therefore, work is generally carried out in covered 
areas. Examples of automatic welding at the building 
berth, and in welding shops are illustrated in Figs. 8 
and 9, herewith. 

Full advantage of high-speed welding machines can 
be obtained particularly on pre-fabrication work. Under 
such conditions, 420 running feet per 8-hour shift (repre- 
senting two-pass close-butt welding of 210 ft. of }-in. 
plating) have been attained. British manufacturers 

ve also been active, in co-operation with the Ad- 
miralty and the Machine Tool Control, in the develop- 
ment of automatic and semi-automatic machines : 
several types are now in production. 

A feature of automatic welding is the elimination of 
distortion. Deck-houses and light structures, as well 
as heavier material, welded by this method present a 
strikingly uniform and flat finish. A criticism which 
has been levelled against this process for shipyard use 
is that the standard of plating work required is too 

igh. Accurate joint preparation is necessary, how- 
ever, for all types of chip welding—with the possible 
exception of the overlap, which is not used in modern 
design for main connections. The experience of a 
number of yards has shown that initial difficulties in 
this respect can be rapidly overcome, and a satis- 
factory .standard subsequently maintained. The 
majority of shipyard machine-welding being carried out 
at present is of the butt type. There is a considerable 
field for development in the direction of automatic 
fillet welding. The automatic process is also proving 
of increasing value in the fabrication of boiler drums, 
masts, etc. 

Electric stud welding has great possibilies for ship- 
building. Using a portable gun, the arc is struck 
between the stud and the structure, and a consistent 
and reliable weld assured, an automatic timing device 
being incorporated in the welding set. Small-diameter 
steel studs may be used, for example, to secure electric 
cables and small fittings, insulation and deck com- 
positions. With larger current capacity and greater 
diameter of stud, many other uses become possible, 
such as anchoring wood sheathing, studding manholes 
and fitting round-bar cargo battens. These applica- 
tions, as well as many others, are now firmly established 
in many American shipyards, using machines of both 
direct- and ee ep Naser: t Pioneer work in 
the development of the process has also been carried 
out in this country, and mild-steel studs up to § in. in 
diameter have been consistently welded. 

Flame cutting is inevitably associated with welding 


processes, Structurdl welding calls not only for accu- 





rate bevelled and square-edged plate preparation but 
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also for precision cutting and profiling. The emergency 
American shipyards operate almost entirely with flame- 
cutting equipment, the majority of which is of portable | 
type. At the instigation of the Admiralty, portable | 
motor-driven flame-cutting machines have been deve- | 
loped to meet shipyard requirements. These are | 
essentially of two types, the smaller of which carries 


The second type, 
designed primarily to run on a straight track, is fitted 
with up to three torches as conditions require, and, 
by the use of a floating head, ensures that the edge 
preparation is independent of any undulations of the 
plate surface. In British shipyards, cutting 
with portable and other types of machine is bei 
machines dedtaned tor Mention may be made o 
machines desi for simultaneous “ ees planing " of 
sides and butt ends of plates, and the use of simple 
** erabbing ” devices, fitted to portable machines, to | 
follow the contour of a template edge. Flame-cutting 
equipment is now available, capable of highly accurate 
and —* ion with unskilled labour. This offers 
wide or application and ingenuity, and is of 
primary productive value to the industry. 

(To be continued.) 








BELLOWS-TYPE VACUUM 
PUMPS. 


An interesting modern adaptation of a very old 
device has recently appeared in the Schulz bellows- 
type vacuum pump, manufactured by Messrs. Ameri- 
can Automatic Typewriter Company, 614, North Car- | 
penter-street, Chicago, Illinois, U.S.A. This device is 
the hinged bellows with concertina action long familiar 
in the domestic bellows, the pipe organ and other wind- | 
instruments. In the new pump, however, the function | 
of the bellows is not to deliver air under pressure but to | 
create a vacuum by exhausting it. The pump is| 
intended for laboratory work and certain industrial | 
processes and from the simplicity of its construction 





would seem to possess the advantages of quiet operation, 


long life, and low maintenance, while the power required 
to drive it is small. As regards capacity, the pump is 
at present made in three sizes, the smallest of which will 
exhaust an air or gas container at the rate of 7 cub. ft. | 
per minute when the pressure is 4 in. of mercury. The 

largest size has a capacity of 15 cub. ft. per minute at 

the same pressure. 

The body of the pump consists of a box of plywood, | 
in the smallest size 15§ in. square by 5§ in. wide, which 
stands upright on a base carrying the driving motor. 
To each of the four walls inside the box is attached a 
hinged bellows, the fixed leaf of which communicates 
with a passage running round the box and terminating 
on a connection for the suction pipe. There is, of 
course, an inlet valve in each fixed leaf. The hinged 
leaf, which contains the discharge valve, is coupled by 
@ connecting rod to a crank in the centre of the box. 
The discharge is free, there being no pipe. Rotation of 
the crank naturally causes alternate expansion and con- 
traction of the bellows. All four bellows are synchron- 
ised to provide a practically uniform suction per revolu- 
tion. As one bellows reaches the fully extended posi- 
tion that opposite to it is fully closed, while, of the 
other two, one is half open on its suction stroke and the 
other half closed on its delivery stroke. A governor 
is fitted to permit admission of outside air to the pump 
vacuum circuit when the maximum, or predetermined, 
degree of exhaustion is reached. The vacuum can, 
therefore, be controlled within the range of the pump 
and unnecessary wear on the pump or drive is pre- 
vented. 

The drive to the crankshaft is by means of a motor | 
with a fabric-belt transmission, the motor for the | 
smallest size being 4 h.p., running at 1,140 r.p.m., and 
for the largest size $ h.p. at 1,725 r.p.m. The crank- 
shaft pulley is such that in the smallest of the three | 
sizes of pump the crank rotates at 160 r.p.m. and in| 
the largest one at 240 r.p.m. The leaves of the bellows 
are made of five-ply plywood, and the flexible sides | 
and valve are of leather. In the smallest pump the | 
leaves of each bellows measure 4 in. by 10 in., and | 
in the largest one, 6 in. by 11} in. Great care is 
taken to make the suction channel in the box pressure- 
proof, Neoprene being employed in the ‘joints. As | 
the air or gas exhausted by the pump does not pass 
over bearings, nor are there any glands, where grit 
or dust would be deleterious, an air filter is not 
necessary should the pump be operated in a gritty | 
atmosphere. The crankshaft is mounted in plain 
bearings in the two smaller sizes of pump and in 
Skefko ball bearings in the largest size. The pump | 
can be supplied without a base or motor if desired and | 
ean be arranged to work with the box in any other | 
position than the upright one of the standard construc- 
tion. The weight, without motor or base, ranges from 
32 Ib. to 45 Ib., according to size. 
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ELECTRICAL APPARATUS. 


555,019. Geneva Tap-Changing Mechanism. Hack- 
bridge Electric Construction Company, Limited, of Walton- 
on-Thames, and J. H. Mills, of Walton-on-Thames. 
(3 Figs.) April 20, 1942.—The mechanism is particularly 
designed for use in tap-changing transformers. The 
handle 1 engages a boss on the driving member 3, the 
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latter having a flat 4 and arms 5 which are slotted for a 
| pin 7 to move towards the axis of rotation of the member 3 
against the spring 8. During the rotation of the driving | 
member the driven member may not always be brought | 
into @ position where the pin is strictly in register with 
one of the slots 9 in the driven member 10. In this case | 
the pin 7 moves against its spring until it can engage in 
the slot in the driven member. The shaft 12 to which | 
the driven member is secured operates the tap-changing 
mechanism. (Accepted July 29, 1943.) 


FURNACE APPARATUS. 


565,236. Water-Gas Manufacture. Humphreys and) 
Glasgow, Limited, of Westminster, and H. S. Cheetham, 
of Westminster. (6 Figs.) May 13, 1942.—The invention | 


| is a plant for the manufacture of carburetted water-gas | 


which can deliver independently, during part of the 

cycle of operation, blue water-gas uncontaminated by 

carburetted gas made during another portion of fhe | 
cycle or by tarry decomposition products arising from | 
the oil used in carburetting. The arrangement of plant | 
shown utilises the back-run process, carburetting during 

the up-run period only. From the usual off-take pipe L 
from the bottom of the generator runs a pipe connection 1 | 
with a shut-off valve 2 leading to a separate wash box 3 | 
and thence through a cooler 4 to storage. The pipe L | 
joins the off-take pipe L' leading from the superheater C 
and dipping into the wash box D. A butterfly valve 5| 


(sss,2%6) 
regulates the amount of back-run gas withdrawn through 
the pipe 1, and a valve 6 admits steam to the off-take 
pipe L to prevent leakage of carburetted water-gas into 
it from the usual washer end and when the shut-off valve 2 
in the pipe connection to the separate blue water-gas 
wash box is shut; the butterfly valve 5, steam valve 6 
and shut-off valve 2 can be operated together, and, if | 
necessary, together with the normal back-run gas shut-off 
valve M and back-run butterfly valve N, which prevents 
back-run steam from going directly into the usual wash 
box D. In operation the first step in the cycle of opera- 
tions is the customary blow period during which air from 
the blower J is admitted to the generator at the valve F 
and the blast gases leaving the generator are burned at 
the top of the carburetter B with additional air admitted 


| 
at the valve F'. 


The products of combustion leave at 
the stack valve 8. During this blasting period the 
reaction zone of the generator is heated to 2,000 deg. pr. 
or more for rapid reaction between the steam and car}. 
and the carburetter and part of the superheater are 
heated to a carburetting temperature of between 1.30 
deg. and 1,500 deg. F. The valves F and F" are then 
shut, and, with the stack valve S also shut, steam js 
admitted at I and at the valve 6, and oil is sprayed jy 
at the top of the carburetter through the valve K. The 
carburetted water-gas leaves. the top of the superheste, 
by the pipe L' and passes through the wash box D and 
cooler E to use or storage. When sufficient oil has been 
admitted. the oil valve K is shut and, after a furthe; 
period of upward steaming during which the gasex 
continue to flow along the same path, the three-way 
steam valve H is moved to admit the steam at I’, and 
simultageously the valve M is opened and valve N closed 
The steam valve 6 can now be closed. The blue wate: 
gas leaving the generator by the pipe L can be diverted 
through the pipe 1 to the wash box 3 to any required 
extent by means of the valve 2 and butterfly valve 5 
At the conclusion of the back-run steaming period, there 
is a brief steam purge, steam being admitted at I, and 
then the whole cycle of operations is repeated. 1); 
selecting the position of the steaming phase of the cyck 
during which the upcontaminated blue water-gas i, 
produced and separated, its composition can be varic:| 
If, for instance, the blue water-gas is separated at thy 
end of the gas-making cycle, when the fire is compara 
tively cool, it will be relatively rich in carbon dioxide 
and hydrogen and poor in carbon monoxide. The uncon 
taminated blue water-gas can, if preferred, be separate: 
during a part only of the appropriate phase of th« 
cycle, the remainder being passed by the normal route 
through the same wash box as the carburetted water-gua- 
(Accepted August 11, 1943.) 


MISCELLANEOUS. 


555,626. Pressure Gauge. Fawcett Preston and Com. 
pany, Limited, of Bromborough, and A. Rhodes, of East- 
ham, Cheshire. (2 Figs.) May 29, 1942.—-The gauge is 
primarily designed for use with fluids and especially 
liquids such as oil. A cylindrical casing 1, open to 
the atmosphere, encloses a cylinder 3 having a mumber of 
radial perforations 4. The cylinder 3 is open at one 
end to receive a pair of concentric tubes 5, 6, the inner 
tube 6 constituting a secondary piston. A compression 
spring 8 is mounted between a collar on the outer tulx 
5 and the top end of the cylinder 3, the collar also carrying 
an indicating finger moving in a slot in an cater sleeve 12. 
This outer sleeve is connected by a screw and nut adjust 
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(666.676) 
ment 13 to the inner tube piston 6. The lower end of 
the cylinder 3 is closed by a plug and is moved against 
the spring 8 by means of a plunger 14 working in a nippk 
and having a cup leather at its lower end. The casing | 
is filled up with oil or the same type of fluid as that in 
the pipe line connected to the nipple. The pressure in 
this line forces up the plunger 14 and with it the cylin 
der 3, which moves upwards against the spring until th 
perforations 4 are masked by the lower end of the tube 5. 


The rising pressure in the cylinder 3 is then communicated 


to the tubular piston 6 driving it up within the tube 5 
With it moves the sleeve 12 and the pressure is read off 
on the graduated scale on this sleeve. Since the cylinde: 
3 has a greater effective cross-sectional area than the 
secondary piston 6, a very small movement of the former 
causes a greater movement of the secondary piston and 
small changes in pressure in the pipe line can be easily 
read. (Accepted August 31, 1943.) 
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FEATURES OF GERMAN AIR- 
CRAFT AFFECTING PRODUC- 
TION AND MAINTENANCE. 


(Concluded from page 163.) 


On the Messerschmitt Me. 109E, the fuel tank, 
of welded aluminium construction, is supported in 
the fuselage by webbing straps, and is shaped with 
a shallow forward portion fitting under the pilot’s 
seat. On the Me. 109F, also, the tank is L-shaped, 
but in this case it consists of a flexible self-sealing 
bag supported in a plywood case, the weight being 
taken by an underlying panel secured to the fuselage. 
The filler cap, mounted on the side of the tank, is 
accessible through a hinged cover plate in the skin 
of the fuselage. To facilitate initial assembly and 
subsequent maintenance, all other attachments, 
including the immersed pump, free-float contents- 
gauge unit, union connections, and dipstick, are 
grouped together on a single panel let into the top 


with welded-on end fittings, but in the case of the 
Me. 110 it is a light-alloy forging. Typically, there 
is no connection between the two sides of the engine 
mounting except indirectly by their both being 
attached to the engine at two points on each side ; 
one at the top of the engine about halfway along, 
as is apparent in Fig. 20, and one lower down 
towards the rear. In Fig. 19, which shows engine 
mountings for liquid-cooled e it will be 
remarked that the mounting for the Me. 210 differs 
from the others in having the main bearers attached 
to the bottom of the engine bulkhead and sloping 
up towards the front of the engine, with tubular 
tie rods attached to fittings at the top of the bulk- 
head to support the bearers in that, position. For 
this mounting, the bearers are not magnesium 
forgings, but are each built up from a pair of hollow 
light-alloy stampings, welded together to form 
members of rectangular section. It is reasonable 
to suppose that this form of construction is easier 
to produce, and ts an advantage, in this 
respect at least, of the more recent Me. 210 over the 





of the tank. 
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Fie. 19. Examine Mountines. 

Production economy in respect of the power units 
in almost all German aircraft is aimed at by a 
virtually standardised form of engine mounting 
which facilitates initial assembly of the engine and 
its rapid and simple removal for examination and 
maintenance. The similarity of principle in engine 
mounting, embodied in the designs employed in four 
different machines, is displayed in Fig. 19, on this 
page, while Fig. 20 shows the relative dispositions 
of the engine and mounting in the Me. 109 machine. 
In all these examples, the mounting consists of two 
robust magnesium-alloy beams arranged longi- 
tudinally one on each side of the engine, each 
supporting it at two points furnished with anti- 
vibration rubber bushings. The rear ends of the 
beams are attached to the fuselage structure by 
screwed ball-and-socket joints through intermediate 
lugs of adjustable length, while vertical support is 
provided by inclined struts, pin-jointed to a point 
about halfway along each bearer, and hinged at 
their lower ends to the multi-purpose cast-steel 
brackets, previously mentioned and illustrated by 
Fig. 18, page 170, ante, which are situated at the 
bottom of the engine bulkhead. 

In the majority of German types, the strut which 








earlier Messerschmitt designs. 


Fie. 20. ENGINE AND 


The F.W.190 and Do. 217 are radial-engined 
machines, and for these the engine mountings are 
of welded steel-tube construction. In the F.W. 190 
the design is novel in that the hexagonal mounting 
ring, which is attached to the engine at ten points, 
is of hollow welded construction and forms a reser- 
voir for hydraulic fluid. Fig. 21, on page 202, illus- 
trates the use of welding as a means of facilitating 
fabrication in a part of the engine mounting of the 
Do. 217. All the joints between the main tubes of 
the mounting are welded. In the Ju. 88, the tail- 
plane incidence-adjustment crank, which takes a 
large proportion of the tail load, is a welded-steel 
assembly comprising a tube, a V-shaped strut and 
flanges. End fittings welded to the elevator control 
rod of the Me. 110 are shown in Fig. 22, on page 202, 
while Figs. 23 and 24, on the same page, illustrate 
two cross-sections at right angles at the lower end 
of the Me. 110 tailwheel oleo, showing the tail- 
wheel fork welded to the bottom of the oleo piston. 
It will be seen, in Fig. 23, that a steel plug has been 
welded inside the fork to provide a means of centring 
for machining. The fork itself is fabricated of 
welded sheet metal, and the combined leg and fork 
have been heat-treated after assembly. The two 
vent holes provided have been filled up with weld 
metal after heat-treatment. 

All the German machines incorporate good 
arrangements for engine changing, the installation 
being arranged in the manner of a “ power egg,” 
so that the engine, complete with accessories, 
cowling and mounting, can be removed from the 
aeroplane as a unit. The culmination of this scheme 


pipe connections are all brought to the edges of the 
bulkhead for ease of access. All disconnecting 
points, including the main engine-mounting con- 
nections, electrical and pipe connections, are painted 
red and white, while pipe connections are numbered 
in addition, so that the removal and replacement 
of an engine is a matter for comparatively unskilled 
labour, and can be accomplished in about four hours. 
For minor maintenance work, German engine instal- 
lations are frequently not so convenient, and it 
has sometimes been found necessary to remove an 
engine for small maintenance jobs which, in other 
installations, could be carried out with the engine in 
position. 

An improvement of the Me. 109F machine over 
the Me. 109E is to be found in the coolant radiators, 
which are of considerable interest in the former 
type of machine. As indicated by the typical 
section shown in Fig. 25, on page 202, the radiator 
is composed of groups of flattened seamless alu- 
minium tubes having thickened side walls in which 
transverse fins are machined from the solid, probably 
| by gang milling. The tubes, either solid-drawn or 





MountTine OF Me. 109. 


extruded, are stiffened against collapse by integral 
internal longitudinal ribs, and are welded at their 
ends to a sheet-aluminium case which is built up 
by extensive welding. This structure is of lighter 
empty weight (58 lb.) than the copper radiator 
(79 Ib.) on the Me. 109E machine, and although 
the total fin and tube area is less (206 sq. ft., as 
compared with 228 sq. ft. on the E type), the con- 
struction has an advantage, no doubt, in respect of 
heat transmission through the integral fins. This 
radiator is made by the Siiddeutsche Kihlerfabrik. 

While some of the foregoing features, mainly 
directed towards rapidity of manufacture and 
assembly, offer incidental advantages in respect of 
maintenance, there are other points about the 
Messerschmitt and several other types of German 
machines where great care has obviously been 
exercised in the design stage to ensure easy main- 
tenance requiring a minimum amount of skill. 
Inspection doors, for instance, usually locked by a 
single fastener, are liberally provided. In the 
Messerschmitt Me. 109, the doors are mostly hinged, 
and they are locked and released very simply, 
without tools, by a single neat flush-fitting fastener 
of the spring-loaded push-button type. The doors 
are always a good flush fit when closed, and they 
spring open when released. In particular, wing 
guns are very accessible through a large door hinged 
along its leading edge. Engine cowlings are com- 
monly made in three large sections, of which the 
top two are permanently joined along their abutting 
edges and, covering well down each side, are held 
down by two pairs of push-button fasteners and a 





is found in the F.W. 190, in which the fuel and oil 


single bolt at the front. A new type of cowling 
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Fie. 22. Exp Firrmyes on Exevator-Controu 
Rop, Me. 110. 


fastener comprises a quick-pitch round-threaded 
pointed serew, trapped in the cowling and engaging 
with nuts formed by cup-shaped pressings in which 
a coarse thread is formed by the relative displace- 
ment of two thicknesses of metal. An interesting 
new type of attachment for wing-root fairings has 
appeared on Me. 109F machines. It consists of a 
stranded cable passing round pulleys on the fuselage 
and through loops inside the fairing; by pulling 
the cable up tightly by means of a single turn- 
screw, the fairing is drawn into position. Leather 
packing ensures a snug fit at the edges of the fairing, 
but this method, by dispensing with all the usual 
screws or clips, demands fairly accurate shaping of 
the fairing. 

As regards engine maintenance, Fig. 20 reveals 
a number of features, among which it may be 
remarked that the sparking plugs, all of which are 
situated on the outside of the cylinder banks, are 
very accessible. Grease nipples are of the Tecalemit 
grooved type, and are all painted red to make them 
so conspicuous that none may be overlooked. 
Grease-gun lubrication is also applied to airscrew 
hubs; and although this entails removal of the 
spinner, the latter is a simple operation requiring 
only a single tool. Inserted through a slot, picked 
out in red paint, at the rear edge of the spinner, 
the tool is turned to free a spring-loaded toggle 
lock, thus allowing the spinner to be turned to 
release a number of grooved locking pegs around 
its inner periphery, and thereafter to be withdrawn 
forward. It may be inferred that the cowling 
arrangements in general allow quick and easy 
access for normal inspection without the removal 
of sheeting. The nacelle, in which no space is 
wasted, can be rapidly re-covered after exposure 
for examination. The complete engine unit, with 
oil and coolant tanks, can be removed by dis- 
connecting fastenings at positions discernible in 
Fig. 7, on page 162, ante, which, for ease of field 
maintenance, are clearly marked in red and white 
near the bulkhead. 

From the maintenance point of view, the hydraulic 
system offers little of interest, beyond a feature of 
the Me. 109F that the reservoirs for the master 
cylinders of hydraulic brakes are now formed in- 
tegrally with the simple strut piston and cylinder 
assembly, which is linked between the rudder pedals 
and fixed points on the body structure. The reser- 
voirs need a syringe to fill them through the ball 
non-return valves provided. A rather unexpected 
omission, from the standpoint of design for ease of 
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maintenance, is any observed standard air-inflation 
valve for all services. Tyres have the usual Schra- 
der valve, oleos have an enlarged version of the same 
type fitted with a screwed coupler, and air bottles 
a large common external connection adapted to 
receive a bayonet-type. quick coupler. Oxygen 
bottles are charged at an external filling point on the 
skin of the aircraft, this filling point being screwed 
to receive either the oxygeh servicing hose connec- 
tion or a dust cap. The refuelling point, similarly, 
is on the skin in the Me. 109 machines, situated on 
the side of the fuselage and leading to the side of the 
fuel tank. It is made to connect with a quickly 
attachable type of coupler on the fuelling hose. 

Standardisation to assist general ease of main- 
tenance is further exemplified on German machines 
by the Hirth coupling with facially serrated flanges, 
whereby each electrically-controlled V.D.M. stand- 
ard airscrew is attached to its shaft; and by the 
fuel filters, which are of the edge type, the pack 
of discs being housed in a bowl, removable by 
a single knurled nut carried by a hinged yoke. 
The nut is threaded left-hand to tighten the bowl 
in the normal clockwise sense, and is automatically 
locked by a common form of clicker spring. Quite 
rough positioning of the yoke ensures an adequate 
| tightening force, from the fact that the nut is 
finished with a spherical face reacting against a ball 
on the yoke. Suction and pressure lines are pro- 
vided in all German aircraft fuel systems; and, 
latterly, the filters have been found grouped in pairs 
to form a sub-assembly unit, with a diaphragm-type 
of hand priming pump and a pair of petrol cocks 
fitted with four-position cam-selector remote control 
over the suction and pressure lines of the fuel system. 
Other useful features as regards maintenance are 
embodied in the design of the petrol cocks, which are 
spring-loaded metal-seated poppet valves, operated 
by cammed plungers which contact the valve stems 
through a laminated impregnated-fabric diaphragm. 
This plastic material, presumably insoluble and 
otherwise unaffected by petrol, forms the only ex- 
ternal seal required, and consequently glands can 
be dispensed with. Moreover, the risk of low-tem- 
perature seizure is eliminated with these cocks. The 
complete unit assembly of pump, cocks and filters 
occupies astonishingly small space and is an excellent 
piece of work. It enables many separate pipe joints 
and mounting brackets to be dispensed with, and 
greatly facilitates the servicing of the various com- 
ponents. 

Among minor features making for rapid main- 
tenance of many German aircraft may be noted the 
graduated dipsticks screwed into the tops of fuel 
and oil tanks, which provide an easy check during 
refuelling. Fuel-tank accessories, such as the im- 
mersed pump and contents-gauge float-unit, can 








all be readily withdrawn from above without drain- 


FEATURES OF GERMAN AIRORAFT. 


Enp oF TaILwHeet, Me. 110. 


ing the tank. Oil filters, like the fuel filters, are of 
the edge type, and are cleaned automatically by a 
wire brush or disc-pack, bearing on the edge of the 


¥ | filter pack and intermittently rotated by a con- 
|trivance often used for the same purpose in 


automobile practice, consisting of a ratchet con- 


| nected to one of the controls ; in an aeroplane this 


|may conveniently be the oil-cooler air-flap control. 
| Any sludge from the oil, so dislodged by the cleaner, 
passes through a baffle to a sump fitted with a drain 

1 

, The use of a colour code for pipework is, of course, 
|@ very common means of facilitating assembly and 
pipeline tracing during maintenance. On many 
German aircraft, the whole of every pipe is coloured, 
and coloured rings are used in addition. All vent 
pipes, for instance, are blue, with rings of appro- 
priate colour. Certain features of the pipe joints 
are also of interest. The A.G.S. type of joint is 
| standard in German aircraft practice, but the coned 
olives are provided with an integral split extension 
sleeve which is made a good push fit inside the pipe, 
so that not only is the olive retained on the pipe, 
preventing it from being lost or mislaid when dis- 
connected, but perfect alignment of the olive with 
respect to the pipe is automatically ensured when the 
joint is re-made. For pipe supports, the standard 
S.K.F. clockspring type of hose-clip is largely used, 
but it is of a somewhat inferior pattern. Accessible 
drains provided: for the pipe-connections to the 
Pitot-static lines of the airspeed indicator are, on 
the other hand, a good feature. 

As a means of expediting field maintenance and 
repairs, a simple and convenient jacking arrange- 
ment in the Me. 109 is worthy of note. It is not 
apparent in Fig. 17, on page 170, ante, but consists of 
a pair of holes, with covering doors, provided at 
opposite sides of the fuselage near the tailend. The 
intention is to allow a bar to be passed through these 
holes and be supported on a trestle at each end. 
Rigging points for plumb bobs, straight edges, align- 
ing wires and the like, are marked by dome-headed 
rivets which protrude from the skin and are painted 
conspicuously in red. Wing removal is simplified 
by the ready accessibility of the three attachment 
bolts, the situations of which can be inferred from 
the photograph of the wing root reproduced in 
Fig. 7, on page 162, ante. Since, moreover, the 
undercarriage struts are carried by the fuselage, the 
latter can be left standing on its own wheels after 
wing removal, which is a useful feature. Engine 
removal and replacement can be performed very 
quickly by virtue of the simple standardised mount- 
ing and the character of the electric connections. 
The latter, in German aircraft, are almost universally 
of multi-pin plug and socket type, comprising 
shielded plugs retained by wire yokes that are easily 
released by hand. These features are of prime 
importance in maintenance. Every detachable com- 
ponent or sub-assembly involving wiring is served 
through such plug connections, so that no discon- 
nection is necessary when the component is removed. 
On the Me. 109F, the sockets of all plug connections 
serving the engine are grouped together on a single 
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panel. No fuses are employed, their place being 
taken by a group of small thermally-actuated 
switches. If any of them is tripped, its identity is 
revealed by the raising of a button on the switch 
concerned. Resetting is effected simply by depress- 
ing the button, thus avoiding the loss of time that 
would otherwise be incurred in searching for and 
replacing a blown fuse. 

The electrical installation of the F.W. 190 incor- 
porates a number of features which, while perhaps 
not markedly contributing to ease of production and 
maintenance, may be briefly mentioned in a con- 
cluding paragraph for their general interest. They 
combine to make this the first small enemy fighter 
to be seen which is practically “all-electric.” In 
general, the wiring scheme is similar to that used 
on other German aircraft, but with the main excep- 
tion that the standard terminal blocks are not used. 
Instead, there is a new type of block having appro- 
priate internal interconnections and plug and socket 
connection to the external circuits. This method of 
connection is used at each wing root and at the main 
switchboard, and there may be also other connector 
boxes not yet properly identified or examined. 
Plugs and sockets at the junction of engine and 
fuselage are of standard design, and other connectors 
at various points are also standard. The various 
control boxes used for the machine guns and cannon 
are of modified design, while Michel-type plug con- 
nectors to the external wiring are used instead of 
terminal connections. The most notable point of 
difference from the systems of other German aircraft 
examined lies, however, in the accumulator, which 
is of the alkaline type and is mounted behind the 
pilot’s seat. It comprises 12 cells, each of 10 
ampere-hours capacity, to which power is supplied 
by a 24-volt, 2-kW engine-driven generator. 

To summarise the main conclusions emerging from 
this survey of captured enemy aircraft, it may be 
said that, while the general problem of design for 
ease of production, servicing and maintenance has 
obviously received some consideration in most of 
the machines, it has been regarded as of major 
importance in the later designs and in fighter types 
rather than in the earlier ones or in the heavier types 
of bombers. It is interesting to observe that those 
designs which, in general respects, can be 
as the cleverest, are also those that most notably 
incorporate features conducive to rapid manufacture 
and repair. While designed to meet war-time con- 
ditions, moreover, many such features are, no doubt, 
of permanent value. 





MATHEMATICS IN 
ENGINEERING. 


By R. G. Mantey, B.Sc. 


THE need for drastic revision in the methods of 
teaching mathematics, particularly to engineering 
students, has long been recognised. The subject 
is of topical interest and importance, because of the 
numerous energetic attempts now being made, both 
by Governmental and by industrial bodies, to for- 
mulate proposals for the improvement of education 
in general, and of training facilities for engineering 
students in particular. 

Of all the subjects included in the curricula of 
schools and colleges, mathematics is in a unique 
position, being (as Bell so neatly describes it in the 
titles of two of his books) at the same time the 
queen and the handmaid of the sciences. Dis- 
regarding for the present the academic study, the 
importance of mathematics in practical affairs lies 
in the fact that it provides the means for performing 
calculations ; it enables answers to be found for the 
questions “how much?” “how many?” “ how 
long ?” ‘* how fast ?’ etc. Whether these questions 
are answered by application of the “ rule of three ” 
or by solving a differential equation, mathematics 
is involved. Since the days when the barter system 
was first evolved (necessarily after mankind had 
learnt to count), human affairs have been carried 
on to an ever-increasing extent through the medium 
of figures. The design stage of any engineering 
work is largely a matter of the intelligent applica- 
tion of formule. Even apart from the matter of 
research, the practical side of engineering often 
requires a considerable amount of calculation or 
simple problem-solving; and although there are 
many who claim to have “ got by ” in their examina- 
tions for various certificates by means of rules-of- 
thumb and other formule learnt by heart, the only 
reasonable inference is that the examination system 
is at fault, as it is a well-known fact that practical 
problems rarely lend themselves to solution by such 
simple means. 

An interesting example of the failure of rule-of- 
thumb methods, even in stereotyped examinations, 
came to light recently. A young marine engineer 
had twice failed to obtain a certain Board of Trade 
certificate, his mathematics being too weak. Inquiry 
into the precise nature of the weakness led to the 
accusation that the examiners had set a new type 
of question. In actual fact, the question concerned 





FLEXIBLE BeaRinoes.—aA flexible bearing of the bush | 
type, designed to reduce vibration and noise in machinery, 
has been introduced by Messrs. Clayfiex, Limited, Tid- 
dington-road, Stratford-on-Avon. The bearing is formed 
primarily of a pair of seamless meta! tubes arranged con- 
centrically and having the annular space filled with a 
pre-stretched natural rubber compound bonded to the 
tubes. As at present manufactured, the bearings are 
stated to be able to carry safely a radial load of approxi- 
mately 60 Ib. per square inch and to be capable of with- 
standing a high overload before breakdown of the damp- 
ing filling. A synthetic material, known as “‘ Clayprene,” 
is used in some circumstances for the filling and, where 
self-oiling is required, the inner tube is made of graphited 
bronze or similar material. 





SCHOLARSHIPS IN ELECTRICAL ENGINEERING.—The 
Institution of Electrical Engineers will make awards of 
the Duddell and Manville Scholarships this year. These 
are each valued at 1501. a year and are tenable for three 
years. They are open te British subjects, under 19 years 
of age on July 1, 1944, who have passed the matriculation 
examination of a British university, or an equivalent 
examination, and who wish to take a whole-time day 
course in electrical engineering. A candidate for the 
Duddell Scholarship must be nominated by a corporate 
member of the Institution and a candidate for the 
Manville Scholarship should be nominated by the head- 
master of his school. Applications for particulars and 
nomination forms for either scholarship should be 
addressed to the Secretary of the Institution, Savoy- 
place, London, W.C.2. Nomination forms must be 
returned not later than April 15. Successful candidates 
will be required to become students of the Institution 
and to commence their studies before the end of the 
year. Intending candidates should ascertain from their 


headmasters whether their age will allow them to pro- 
ceed with the course of study they propose according to 
the regulations laid down by the Ministry of Labour and 
National Service. 








merely required the transposition of certain quan- 
tities in a formula with which he was well acquainted; 
according to his concepts of the subject, he had 
never been taught how to deal with this “new 
problem.” The adequacy of examinations as a test 
of ability being a controversial subject, the important 
fact is, not that he failed in his examination, but 
that, in actual practice, the problem was equally 
likely to present itself in either guise; so that, 
although he knew the formula involved, there was 
only a 50-per cent. probability that he would be 
able to apply it successfully. 

Transposition in a simple formula is just as much 
a matter of mathematics as is the use of Bessel 
functions, and it is high time for the teaching of 
mathematics in the early stages of education to be 
subjected to a thorough revision, so that the engi- 
neers of to-morrow may be enabled to make full use 
of one of their most powerful tools. Before definite 
proposals can be formulated to this end, it is neces- 
sary to review the whole subject of the relation of 
mathematics to engineering, and this is the principal 
object of the present article. 

The subject-matter falls conveniently under three 
headings, which will be considered in turn: the 
importance of mathematics in practical affairs, and 
particularly in engineering; the thinly-disguised 
(or even undisguised) aversion of many engineers 
to mathematics and mathematicians ; the working 
arrangements whereby those engineers who do not 
fall into the error just described can make the best 
use of mathematics and mathematicians, with 
particular reference to research. 

Professor Taylor, in a paper entitled ‘‘ An Intruder 
in Everyday Life ’’ (Geographical Magazine, Novem- 
ber, 1943), describes how “ after the merchants, the 





seamen, after the seamen the surveyors, after the 
surveyors the soldiers, after the soldiers the en- 
gineers: in quick succession, whole classes of 
practical men found mathematics essential to their 
tasks, although the subject was still neglected in 
the schools, as being unnecessary to gentlemen, who 
left all technical tasks to inferiors.” The Cambridge 
mathematicians, John Dee and Robert Recorde, 
were called into consultation in 1550 by a “ powerful 
group, headed by the Duke of Northumberland, 
(which) had embraced the project of discovering a 
short Arctic passage to Cathay, and furthermore 
had accepted the fact that mathematical theory was 
fundamental to technical progress.” The science 
of navigation was founded, and material progress 
followed ; the theory of triangles was applied to 
land-measurement, and the whole practice of sur- 
veying was based thereon. It is unn to 
trace in detail the ways in which mathematics 
became more and more involved in everyday life, 
but one development in particular deserves mention 
in passing. Clerk Maxwell (a Cambridge Tripos 
man, and hence by training an academic mathe- 
matician of the best—or worst—type) predicted 
the possibility of radio communication years before 
the first crude “ wireless’ experiments were per- 
formed, and backed up his prophecy by establishing 
the principal properties of electromagnetic waves ; 
and all this was done by mathematics alone, without 
a vestige of experimental work. 

The present situation with regard to engi 
is admirably indicated by the contents of Eshbach’s 
Handbook of Engineering Fundamentals, wherein one 
third of the technical matter is frankly mathemati- 
cal; the preface to this work states that it was 
prepared “ for the purpose of embodying in a single 
volume those fundamental laws and theories of 
science which are basic to engineering practice.” 
Further evidence of the same nature is abundantly 
available in the proceedings of the various profes- 
sional bodies connected with engineering, to say 
nothing of the numerous text-books on mathematics 
written specifically for engineers. 

There are, nevertheless, many engineers who have 
no love for mathematics and little respect for 
mathematicians. Some of these practical men are 
engaged in engineering research, which renders the 
situation still less readily comprehensible. They 
admit, grudgingly, that the solutions to many of 
the problems which they encounter in research can 
only be obtained by the application of mathematical 
methods; but calculated results are treated with 
great reserve, and any mathematical ‘‘ explanation ” 
requires to be translated into such terms as allow a 
“physical picture” to be visualised before it is 
acceptable. This last fact perhaps accounts for a 
well-defined difference between the average mechani- 
cal engineer and the average electrical engineer. 
Mechanical science is concerned pre-eminently with 
things, entities and agencies, the actions and inter- 
actions of which are directly observable; a force 
cannot be seen, it is true, but its effects are immedi- 
ately apparent in the form of motion or distortion. 
Electrical science, on the other hand, is concerned 
with more intangible matters. One cannot see a 
potential difference or a current; one cannot see 
the impedance of a circuit; and, although one can 
see the wires which link together the various active 
parts of a circuit, the simple notion that the current 
flows along these wires has been displaced by the 
dictum that electrical conductors, on the contrary, 
are those parts of the universe through which does 
not flow the intangible something which produces 
the observable effects. It is certainly true that 
electrical engineers take more kindly to mathematics 
than do mechanical engineers, and this is presumably 
due to the fact that their subject has essentially a 
more pronounced mathematical flavour. 

The mechanical engineers who “ have no use for 
mathematics’ are not representative of the pro- 
fession as a whole ; but they are sufficiently strong, 
both in their numbers and in their individual 
positions of authority, to exert a powerful influence 
in contemporary affairs. It is important, there- 
fore, to attempt to discover the reasons for their 
opinions. While individuals necessarily differ in 
the experiences and intuitive ideas which together 
help to formulate opinions, there are two notions 





which appear to be fairly widely entertained. First, 
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it is felt by many, who are engaged in the practical 
matters of designing and constructing machines 
and other useful products, that mathematicians are 
apt to be frivolous. This feeling is a direct result 
of the dual nature of mathematics, referred to above. 
Of all the well-defined branches of science, mathe- 
matics is unique in that it can be studied success- 
fully without any reference to the other branches. 
It is a completely self-contained subject. One can 
even perform original work on certain sub-sections 
of mathematics without possessing any knowledge 
whatever of the other parts. Thus, although 
algebra is normally introduced in the school study 
as a generalisation of arithmetic, letters of the 
alphabet taking the place of figures, yet it is possible 
to develop a complete algebra without reference to 
arithmetic ; one is at liberty to choose any set of 
assumptions regarding the entities considered, and 
their inter-relations, and to develop therefrom a 
special algebra. Unless the original assumptions 
correspond to those which are made in school 
algebra, the result will not be true if numerical 
values are substituted for the symbols, simply 
because the algebra is not an algebra of numbers ; 
it may, however, fit the case of vectors in space, 
or of classes, or of transpositions, or of some other 
system of related entities or operations, and, in 
any case, it is mathematics. 

Academic personages may be engaged for years 
in pursuing such trains of thought, with never a 
consideration of the probable or possible utility 
of their work. Utility of results is simply of no 
consequence. Of course, it may happen that, 
decades or centuries afterwards, someone finds a 
use for the results, but that is by fortuitous circum- 
stance, not by malice aforethought. Pascal pro- 
bably never supposed that the new calculus of 
probabilities, which he invented in order to settle 
a dispute as to how the stakes should be divided 
after an unfinished gambling session, would lead 
to the employment of thousands, and a measure of 
social security for millions, through the develop- 
ment of modern insurance. 

One of the results of this academic preoccupation 
with mathematics for its own sake is that numerous 
papers are published, in the course of each year, 
which are evidently mathematics and have no 
obvious practical applications; the casual reader 
is likely to receive the impression that mathematics 
is a most unpractical subject. This, however, is 
an incorrect impression. The true nature of the 
situation is that mathematics is in a far more 
advanced state of development than are many of 
the branches of science in which its methods and 
results can be utilised; there are available many 
general methods of analysis and technical dodges 
for which, at the moment, there are no practical 
applications, but which may usefully be employed 
during the next decade or century. On the other 
side of the picture, a mathematical solution of some 
sort can fairly readily be found for any quantitative 
problem. 

The reservation implicit in the preceding sentence 
is important: the solution may be very cumber- 
some, or it may involve successive approximation 
(the systematised version of the old trial-and- 
error technique). A problem may depend, for its 
elucidation, upon the solution of an algebraic 
equation of greater complexity that the fourth- 
degree, which solution is unobtainable in general 
terms; but, as soon as numerical values are given 
to the various coefficients, a solution can be found 
by the well-known methods of approximation. On 
the other hand, a differential equation may be 
involved which, even when the numerical values for 
coefficients have been inserted, defies the efforts 
of a Piaggio; the mechanical differential analysers 
at the Massachusetts Institute of Technology, at 
Manchester, and elsewhere have been developed for 
just this purpose, and the practicability of solving 
more complicated equations depends solely on the 
ability to build the necessary more complicated 
machinery. The Mallock machine at Cambridge 
is capable of the rapid solution of simultaneous 
linear equations, of the type which are encountered 
in the analysis of mechanical or electrical networks 
or vibrations. Finally, the ordinary calculating 
machine, capable of performing the four simple 
operations of arithmetic, saves the greater part of 





the mental strain involved in complicated calcula- 
tions where a large number of significant figures is 
required. The practical difficulties of applying the 
mathematical methods have thus largely disappgared 
during recent years, and the mere fact that a solu- 
tion is cumbersome is not now a valid excuse for 
regarding it as unpractical. 

The foregoing remarks should not be taken as 
expressing a contention that the development of 
mathematics owes nothing to the impact of practical 
problems. Perhaps the most remarkable example 
of a development in pure mathematics gathering 
impetus owing to the existence of a relevant problem 
is that of tensor analysis, which was not unknown 
to the academic mathematicians and had been 
brought into prominence by the relativity theories 
of physics, but which developed largely through the 
exertions of Kron, who had in view a simplification 
of the analysis of electrical networks. The tech- 
nique, in its present state, shows an immense 
improvement over the normal methods. Apart 
from the achievement of the originally desired 
simplification, tensor analysis provides, as Kron 
remarks, a sort of “steel framework” for the 
construction of solutions to problems, with the 
advantage that, if practical requirements render it 
advisable, only a small part of the solution need be 
worked out, in the same way that it is possible to 
complete, and inhabit, one storey or even one room 
of a skyscraper building, the remainder of the 
structure above and below remaining as a skeleton. 

The second widely-held notion affecting the matter 
under consideration involves an ancient error 
regarding the term “ theory.”” How often one hears 
the complaint, “That's all very well in theory, 
but it doesn’t work out in practice”! The only 
supposition on which such a statement is intelligible 
is that the theory has been evolved without reference 
to the facts. It cannot be too strongly emphasised, 
first, that a theory is an attempt to explain observed 
facts, and secondly, that observed facts alone are 
almost useless for practical purposes. The develop- 
ment of a theory is frequently a matter of continual 
refinement and adjustment due to new factual 
observations, and the excellence of a theory depends 
upon its ability to explain such new observations 
without having to suffer extensive modifications for 
the purpose. An early example of an observed fact 
requiring explanation is the relative motion between 
the earth and the heavenly bodies; ancient astro- 
nomers adopted the simplest possible theory, 
supposing the heavenly bodies to be fixed to a large 
hollow sphere revolving round the earth at its 
centre. This was “all very well in theory” and 
in practice also, until such time as more accurate 
observations detected the fact that some of the 
bodies behaved in a rather different manner, as 
evidenced by their motion relative to the “ fixed ” 
stars. This and subsequent observations necessi- 
tated such extensive modification and complication 
of the theory that eventually it was felt that a false 
start had been made, the geocentric theory was 
scrapped, and the present theories of astronomy 
gradually evolved. 

A similar evolution has been that of medicine. 
In a primitive state of existence, the fact of a man’s 
evident illness is quite conveniently explained by 
the theory that a malevolent spirit has taken posses- 
sion of his body ; it is only when it is observed that 
curative attempts aiming at the expulsion of the 
spirit fail, and that the partaking of certain potions 
succeeds, that a physical cause of illness is sus- 
pected; and since it is (in the absence of evidence 
to the contrary) credible that the potions effect a 
eure because the spirit does not like them, and 
accordingly departs to other quarters, the transition 
to a rational theory of medicine has been slow. It 
appears to be a characteristic of the majority of 
intelligent persons that a simple theory is accounted 
to be superior to a complicated one, and, as soon 
as the existing theory becomes overloaded with com- 
plications, which have been introduced in order to 
make the theory fit new observations, a different 
theory is sought; one simply feels that a highly 
complex theory cannot be correct. 

A statement or explanation which “ doesn’t work 
out in practice ” cannot be “ all very well in theory.” 
Then what is meant by the complaint, particularly 
when it refers to a mathematical analysis? The 





usual implication is that the mathematical results 
are either too good to be true, or too true to be 
useful. An analysis which takes into account aj) 
the factors which affect the problem frequently fall, 
into the latter class, since, although it undoubtedly 
represents the true state of affairs, some of the 
factors will be indeterminate. It should be noted 
that the indeterminateness results from failures j, 
practical technique. The natural frequencies of 
vibrating structures can be calculated by standard 
methods, but the amplitudes of vibration resulting 
from any set of imposed forces cannot be determined, 
in general, unless full information is available cop. 
cerning the damping forces present. The amplitudes 
can be calculated on the assumption that damping 
forces are absent; and these values are only too 
often termed “ theoretical values,” the discrepancy 
between them and the observed values being 
regarded as a shortcoming of the theory, whereas 
in fact it should be an inducement to improve 
experimental technique and evaluate the present 
unknown quantities. In any case where the theory 
cannot be usefully applied to a practical problem 
owing to a lack of practical data, it is rather unfair 
to blame the theory, and the solution found by 
deliberately disregarding the effects of the unknown 
factors (or assuming them to be absent) should not 
be described as a “ theoretical solution.” 


(To be continued.) 





LIQUID FUELS AND CHEMICALS 
FROM COAL AND PETROLEUM.* 


By Harotp Moorg, M.Sc., F.Inst.Pet. 
(Continued from page 185.) 


Future Policy—Having made a very brief review 
of the position in 1938, let us consider policy 
for the future. We observe that, in the past, coal 
has been carbonised and liquid fuels produced without 
any form of artificial support from taxation. It is 
true that in recent years the lighter motor spirits 
have been tax-exempt and consequently have been 
receiving the benefit of a virtual preference, but the 
industries concerned operated successfully before the 
motor-spirit and heavy-oil duties existed. The liquid 
fuels generated by the carbonisation industries are, of 
course, by-products and the economics of their pro- 
duction has little dependence upon the price or tax 
position of the liquids themselves, but is affected by 
the demands for gas, coke and smokeless fuel. 

If something can be done to increase the quantity of 
carbonisation carried out in this country, it will aug- 
ment the liquid fuel supplies and increase the total 
— of phenols, cresols and other organic bases for 

¢ chemical industry. If more coal is to be carbonised 
it is necessary to inaugurate a campaign in order to 
increase the use of gas, which should reduce the con- 
sumption of raw coal in both domestic and industrial 
plants ; also to encourage the use of gasworks coke for 
domestic heaters in central-heating installations, and 
legislate with a view to making the use of smokeless 
fuel (i.e., low-temperature cokes) in domestic fires 
more prevalent. e manufacture of coke-oven coke 
is dependent upon the demands of the metallurgical 
industry and cannot readily be expanded by propa- 
ganda or legislation. How to attain these ends is a 
difficult problem, but the advantages of the change 
are so far-reaching that the use of the power of the 
State is fully justified. Propaganda alone would be 
insufficient, but combined with legislation the desired 
result should be attained. Such legislation might take 
the following form. 

The qualities of coal used for burning in the raw state 
would be made subject to control by the Minister of 
Fuel, and coals would be classified according to their 
volatile content or suitability for burning in the raw 
state. The sale of highly-volatile coal suitable for 
carbonisation would be then prohibited for domestic 
use, while a limitation would be placed on the burning 
of similar coal for industrial purposes. In the first 
place, very little pressure would have to be exerted, 
as practically all types of coal would be licensed for 
external combustion; but as the necessary extra 
carbonising equipment was installed and the technique 
of smokeless-fuel production improved (which would 
be inevitable with increased demand), the restrictions 
could be tightened by using a stricter specification for 
controlling maximum volatile contents permissible in 
coal to be burnt in the raw state. Should some such 





* Paper entitled “ Liquid Fuels and Organic Chemi- 
cals from Coaland Home-Refined Petroleum,’ presented 
to the Institute of Fuel on Tuesday, February 1, 1944. 
Abridged. 
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scheme take effect, we could expect the following 
results :—(1) An improvement in the overall efficiency 
of fuel utilisation resulting in some reduction in the 
quantity of coal mined and thereby a less rapid exhaus- 
tion of our greatest natural resource. (2) Less employ- 
ment underground, but a very considerable increase in 
employment in the carbonising and subsidiary indus- 
tries. (3) A great reduction in atmospheric pollution 
with its resulting injury to agriculture, buildings and 
general amenities. (4) A considerable increase in the 
yield of liquid products, particularly liquid fuels for 
internal bustion engines and materials for organic 





synthesis. 
7 7t might be feared that the increase in the carboni- 

ion industry, resulting from such a move, would 
entail too great a production of coal tar and thereby 
depress the markets for the tar . The likeli- 
hood of this occurring is not ly serious and can be 
entirely wented by the restriction, or taxing, of 
certain Couned liquid fuels. Excess uction 
cannot affect the price of benzol and toluene as + 
motor and aviation spirit markets pay a good pri 
these anti-knook foels and are capable of ckething 
some 12 times the total present production. Further 
quantities of benzol will be required for the manufacture 
of synthetic phenol required by the growing plastics 
industry and for o—— styrene, an ingredient of the 
rubber substitute Buna-S. 

i°o  eagh penballe thas chonieel nad 
fuel market, it is 


external combustion, and in view of the penny 
gallon tax on im fuel they can a 
reasonable price. It might be advisable to give them 
some further encouragement by increasing slightly 


the 
been gained in the external combustion of pitch and 
of pitch-creosote mixtures. The burning creosote 
alone never presented serious difficulty, as it can be 
burnt in normal oil-burning equipment. Mixtures of 
pitch and creosote call for extra heating and filtering 
appliances, but they can be handled and burnt in 
much the same manner and with the same efficiency as 
petroleum oil. The burning of undissolved pitch calls 
for special arrangements for melting and keeping it 
continuously at a high temperature; consequently it 
is not advisable to burn pitch alone, unless the installa- 
tion is reasonably large. At a refinery in the north of 

d, the boilers and tube stills are now heated 
with pure pitch in the molten state and the efficiency 
of combustion is as high as when petroleum oil was 
being used. 

The extension of the carbonising industry would 
necessitate increasing the amount of plant installed in 
this country and the renovation of old equipment, an 
undertaking which would provide employment during 
the reconstruction period. We may expect that the 
main expansion would occur in the gas and low- 
temperature carbonisation industries, the magnitude of 
the coke industry being largely set by the demand for 
metallurgical e. Hitherto low-temperature coke 
has been sold at relatively high prices, but one might 
expect that, with increase in production and new equip- 
ment, the industry should be able to produce this fuel 
at lower costs. The entire problem of solid-fuel supply 
and utilisation is, of course, receiving much attention 
from all quarters, and a general programme for increased 
carbonisation involves a detail study of the future policy 
for electrical-power generation and domestic fuels. 

If larger quantities of coal are to be carbonised, it 
would be necessary to overhaul or replace much of the 
tar distillery equipment at present installed in this 
country. One has only to visit tar distilleries to 
realise that they have made little technical progress 
during the last 20 years, and that they are very much 
behind petroleum practice in their technology. Whereas 
small tube stills have only recently come into tar- 
refining practice, petroleam units frequently contain 
several stages of distillation combined with other pro- 
cesses, such as multi-coil thermal or catalytic cracking, 
all within the same circuit. Instrumentation with 
automatic control has been much further developed in 
petroleum practice, while the fuel efficiency and size of 
unit is greatly superior to the corresponding coal-tar 
equipment. This state of affairs has undoubtedly been 
brought about by the relatively small quantities of raw 
material available to the tar refiner and by the com- 


tive poverty of the industry handicapping research. 
tar is a more difficult substance to work.; but 
such difficulties as corrosion and coking of tubes should 





be overcome by study. The writer suspects that though 

‘oleum. is corrosive than coal tar, the former 
industry spends many times more on researches on the 
corrosion of equipment. 

At the t of technical knowledge it is 
doubtful whether much advantage could be gained by 
subjecting many gasworks or coke-oven tars or their 
distillates to the cracking process. The high-tempera- 
ture tars are scarcely amenable to treatment, while 
low-temperature tars become more fully aromatised. 
Such a process might, however, be of interest for the 
treatment of special low-temperature tar fractions and 
pater of some continuous vertical-retort tar distil- 

. The reduction in the proportion of horizontal 
retorts used in gasworks and the increasing number of 
continuous vertical retorts has resulted in a quality 
of coal tar relatively rich in paraffin and olefines, and 


extra coal would be carbonised political 
drive on the lines suggested; naturally, the change 
would be gradual, but we might expect that the total 
quantity of coal carbonised might be increased from the 

of some 40 million i 


é 
r 
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poodnction 
bulk of the extra liquid products w 
on the fuel market. 


g 
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that, as the products of the hyenas as ond oD 
much more than the of petroleum 
derivatives, would be little in continuing 
this work. There is, however, no a & 
the future, oil will remain relatively low. 
duction and costs may not imerease, but there is 
considerable whether new oilfields 


is only possible, in a process of this 





Pace Prize.—The award for 1943 of the Page Prize 
for the best thesis submitted in lieu of the associate- 
membership examination of the Institution of Electrical 
Engineers has been made te Mr. J. V. Beaumont for his 
thesis, “‘ Types of Power Transformers, with Special 
Reference to On-Load Voltage Regulators.” 





ALFRED YARROW EDUCATIONAL FUND.—The com- 
mittee of the Alfred Yarrow Educational Fund of the 
Institution of Civil Engineers announce that applica- 
tions for assistance from the Fund, for consideration in 
1944, should be lodged before June 1. The income of 
the Fund, which is derived from a donation of 10,0001. 
made by the late Sir Alfred Yarrow for educational 
purposes, is applied for the education of sons and 
daughters of members of the Institution of limited 
means, or the sons and daughters of d d bers. 
The children b day schol or boarders at schoo 
of good standing, and must be over 13 years of age. Further 
particulars may be obtained on application to the 
h y tary, Alfred Yarrow Educational Fund, 
c/o The Institution of Civil Engineers, Great George- 
street, London, 8.W.1. 














INTERFERENCE-BAND INSPECTION 
OF SURFACE FINISH. 


THE im t effect of fine surface finish on'the fit- 
ting and fun ing of machine com its has been 
from time to time in columns, as 


REEEFS 
li] 
it 
: 
aii 


objective. The cylindrical object on the left in Fig. | 
houses the source of illumination. If such an instru- 
ment as the Vickers’ projection microscope is available, 


. ick, and a suitable light source. The 

degree of magnification required depends upon the 

purpose for which the examination is made. For 

normal inspection work, a g-in. objective should be 

used with an eyepiece giving a magnification of 100 
When closer i 


diameters. inspection is desired a higher- 
power eyepiece, giving ® magnification of, say, 200 dia- 
meters may be used. The microphotographs reproduced 


in Figs. 2 and 3 were taken with a ion of 200 
diameters and that of Fig. 4 with a magnification of 225. 
The type of vertical illuminator used is not important, 
but, in general, one utilising a cover-glass as the internal 
reflector, and costing approximately 25s., will give 
excellent results. Either an 80-watt Mercra lamp or a 
45-watt Sodra lamp is particularly suitable for providing 
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Fie. 1. Microscorz Equirrep ror Tzst. 


the monochromatic light required for illumination, but 
white a, be employed with certain filters. Ilford | 
filters, Micros 3 and 5, used in combination, or a | 
Wratten filter, No 75, are satisfactory. 

Ref first to the examination of a flat surface by | 
the interference-band method, it will be obvious that 
no bands will be seen if the cover-glass is merely placed | 
on the flat surface and im eontact with it; it will be| 
necessary to tilt the glass very slightly to an angle of 
between 4 deg. and | deg. resulti interfarence | 
bands will then appear as equidistant parallel lines : 
straight if the surface is truly flat and wavy or dis- | 
torted if the surface deviates in any way from the flat. 
The nature of the interference bands from a nominally | 
flat surface of high-class finish is shown im Fig. 4. An 
effect similar to the tilting of the cover-glass can be 
obtained by viewing the surface through a glass dise or | 
rectangle ground and polished on its underside to the | 
necessary angle. Mr. Kayser uses a flat diamond 
with a surface measuring 3-8 mm. by 3-2 mm., and 
0-7 mm. thick. The upper surface is ground per- | 
fectly flat over its whole area. The lower surface is 
similarly ground, parallel to the upper one, over half 
the width, the other half being accurately ground at | 
an angle of 1 deg. to the horizontal, and the diamond | 
so shaped is laid flat on the surface to be. examined. 
Thus a thin wedge-shaped air space is left between| / 
the diamond and the surface being examined and | 
interference bands are produced by the light re-| 
flected from the upper and lower faces which form | 
this wedge. Obviously, any transparent material, such | the boundary of this area and the flanking parallel inter- 
as quartz or glass, suitably bevelled, can be used for | ference bands are very nearly straight lines, a condition 
this purpose, a diamond having been selected solely for | indicating that the part has a satisfactorily smooth sur- 
its inherent hardness which enables it to withstand any | face. In Fig. 3, on the other hand, the boundary of the 
accidental scratching. |central area is markedly indented, the indentations 

When examining convex parts, such as that seen in | being repeated in all the flanking interference bands. 

. 1, it is only necessary to place the cover glass on | This condition obviously indicates that the surface is not 

the ‘work, the curvature of the part automatically | as smooth as that shown in Fig. 2. In both figures the 
viding the necessary se tion between the opposed | dark diagonal lines are scratches on the plungers, pro- 

surfaces. The bands will still be parallel, but will not | duced by a hand-honing process, containing dirt, and 
be evenly spaced as they would be with two flat sur-| of such a depth, width and steepness of side that the 
faces slightly inclined to each other, the reason being | interference bands cannot be resolved where they occur. 
that the rate of slope of the curved surface under | The microscope technique, it must be understood, 
examination varies. This accounts for the variation, | can give both qualitative and quantitative results, but 
in a vertical direction, of the distances between the | only the former are employed in inspection work. It 
bands in Figs. 2 and 3. The broad band lying hori- | has already been pointed out how the bands, as shown 
zontally at the approximate centre of each of these | in Figs. 2 and 3, indicate differences in smoothness o 
figures represents the contract area of the cover glass | finish, so that inspection of parts is merely a matter of 
with the cylindrical surface of a small plunger. In Fig. 2, ! visual comparison with standards. It does not concern 


Fie. 4. Frat Surrace. x 225. 


f | half a wavelength of the light used. 


OF SURFACE FINISH. 


Rover Convex SURFACE 


the operators what are the dimensions of the surface 
| irregularities; it is not even necessary for them to 
| know the magnification. Micro-photographs of parts 
showing the form of the bands obtained with satisfac- 
| tory and unsatisfactory finishes are taken and enlarge- 
| ments, about 6 in. in diameter, are made of them. 
=~ enlargements, perhaps three or four illustrating 
various finishes, are used by the operators for com- 
| parison with what they actually see through their 
microscopes. This comparison is simple and rapid. It 
; is not necessary to attach the cover-glass to the specimen 
| for inspection, though this procedure is necessary when 
| a photograph is being taken ; the glass is merely held in 
|contact. In our examination of the process, a cover 
| glass was not used ; an ordinary clean microscope slide, 
which is more easily handled, being held touching the 
part. The interference bands were clearly visible. We 
understand that an operator, not accustomed to hand- 
ling @ microscope, can be trained to use the process 
effectively in a day or two. It is not generally necessary 
| to alter the focus when a number of similar parts are to 
be examined and the parts can be passed under the 
microscope at a high rate and with the same degree of 
reliability in the result as ** go” and “ not go " gauging 
| for size. It is probable that an operator would soon 
| become so accustomed to the contour of the bands 
| denoting satisfactory and defective finish, respectively, 
| that the standard comparision microphotographs would 
| have to be referred to only very rarely. 
| The method of obtaining quantitative results may 
now be briefly described, and for this p the bands 
seen in Fig. 4 should be referred to. The contour of 
the band edges is clearly “* zig-zag,’’ and if one edge of 
any of them be followed the great similarity to the 
graphs described by most of the “ tracing point ” types 
of instrument for surface roughness testing will be at 
once apparent. Actually the outline of a band is 
virtually what is recorded by such an instrument. A 
negative of a microphotograph being put into an enlarg- 
ing lantern, the magnified image is projected on to a 
sheet of squared paper. The outline is then traced and 
the resulting graph is integrated so that a mean surface 
line can be obtained. The average distance of the 
irregularities above and below the line can be readily 
calculated in microns or micro-inches, the scale being 
furnished by the distance between the bands, which is 
Mr. Kayser recom- 
mends, in the case of convex surfaces, the selection of 
the third to the fifth bands counting from the point of 
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contact, and for flat surfaces the bands as near as 
possible to that point. At present, quantitative results 
are only required for laboratory 

The sodium lamp gives light iets oe a wavelength of 
5,890 m, Units, the mereury-vapour lamp light 
of about 5,500 Av, and the light transmitted through 
the combined Ilford filters of 5,850 A.U. Since 1 micron 
(0-001 mm.) = 10,000 A.U. it will be realised that the 
differences in the wavelengths of the light from the 
different sources can be neglected for this purpose. If 
the interference bands show on any particular specimen 
it follows that the surface has a very fine finish, and it 
is to determine whether, in quantity-produced parts, that 
finish reaches or falls short of a prescribed standard 
that the new technique has been developed. It is 
straightforward and simple, the only precautions neces- 
sary being to see that the surfaces of both the cover- 
glass and the part are free from grease or oil ; and that 
the cover glass is not distorted when being attached to 
the specimen. It may be noted, in conclusion, that 
most of the cover-glasses are sufficiently plane and 
parallel for use as received. Their quality, however, 
ean be readily checked by visual examination in the 
light from the Mercra lamp, as they are sufficiently thin | 
to show interference bands in this light. 





Coopers Hitt WaR MEMORIAL PRIZE.- 
Hill War Memorial Prize and Medal was awarded in 1943, 
by the Council of the Institution of Electrical Engineers, 
to Mr. Harold Page, M.Sc., for his paper, ‘‘ The Measured 
Performance of Horizontal Dipole Transmitting Arrays.” 


GaSWORKS INSTRUMENTS.—A well-illustrated and con- 
cise account of the use of instruments in gasworks 
operation, written by Dr. J. 8S. G. Thomas, A.R.CS., 
has been issued recently by Messrs. Walker, Crosweller 
and Company, Limited, Whaddon Works, Cheltenham. 
Although the booklet deals chiefly with the “ Arkon” 
instruments manufactured by the firm, the subject is 
treated in such a manner that the information conveyed 
is of general utility and, in view of the necessity of avoid- 
ing waste in the treatment of coal to obtain the maximum 
of gas and other products, the issue of the booklet at the 
present time is particularly appropriate. 





Dreecr-Lirt PNEumatTic Horsts.---The direct-lift pis- 
ton type of pneumatic hoist has proved also of consider- 
able service in pushing or pulling loads which have to be 
moved in other planes than the vertical, and Messrs. 
Consolidated Pneumatic Tool Company, Limited, Fraser- 
burgh, who make direct-lift pneumatic hoists, are pre- 
pared to advise on such adaptations. The standard 
pneumatic hoist is made in seven sizes, covering a range 
of capacities from 2} cwt. to 30 cwt., with an air pressure 
of 80 Ib. per square inch. The stroke ranges from 143 in. 
to 24} in., and the hoists can be supplied with a balanced, 
er single- or double-acting, piston ; automatic trip gear 
can be provided if required. A modification, for use 
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THE ROLLS-ROYCE ‘ GRIFFON ”’ 
AERO ENGINE. 


We illustrate on this a new Rolls-Royce aero 
engine, known as the Griffon, which is already in 
service with the Royal Air Force. It is a 12-cylinder 
po peas engine, with two rows of six cylinders, 
each arranged in the form of a V, as can be seen in the 
photograph of the rear end reproduced in Fig. 2. The 

cy are of 6 in. bore and the piston stroke is 
6-6 in., the corresponding figures for Merlin being 
5-4 in. and 6 in. The capacity of the.Griffon works 
out at 36-7 litres, that of the Merlin being 27 litres, 
the increase in the former amounting to 23 per cent. 
It is not permissible yet to mention the horse-power 
developed by the Griffon, but although it is obviously 
greater than that of the Merlin, the overall dimensions 
are such that it is difficult to distinguish between the 
two engines when mounted in a Spitfire. It may be of 
interest to note that the cylinder arrangement and 
dimensions of the Griffon are the same as those of the 
Rolls-Royce racing e which won the Schneider 
Trophy and was later fitted to Sir Malcolm Campbell’s 
Bluebird car which broke the land speed record and to 
| his boat which holds the water speed record. 
| Although the Griffon may be proud of its ancestry, 
| however, it is not a modification of the racing engine, but 
an entirely new product ; although the records achieved 
by the racing engine certainly serve to show that the 
cylinder arrangement and dimensions adopted are 
|eapable of producing great power in an engine of 
, | small overall dimensions. As fitted to the new Spitfire, 
| the Griffon engine has a two-speed mechanically-driven 
| supercharger, generally similar to that fitted to the 
Merlin XX series engine, which was illustrated and 
described in ENGrxeERine, vol. 153, page 184 (1942). 
The general arrangement of the supercharger and 
carburettors will be clear from Fig. 2; they are also 
visible on the right in Fig. 1, which is a general view 
of the engine from the port side. With this form of 
supercharger the new Spitfire may be expected to 
have an outstanding performance at low altitudes 
and also at altitudes between 15,000 ft. and 25,000 ft., 
in which range many aerial combats take place. 

A noteworthy feature of the Griffon is the provision 
of a remote gearbox which is driven by a shaft from 
the engine ; on it are mounted the mechanically driven 
accessories required to operate such components as 
the retractable undercarriage, wheel brakes and wing 
flaps, the blind-flying instrument panel, and the 
generator for the wireless installation. These acces- 
sories are generally mounted on the engine wherever 
arrangements can be made for driving them, but the 
provision of an independent gearbox obviously has 
the effect of simplifying the engine and accessory instal- 
lation, as well as the work of maintenance. The gear- 
box can be seen in the right in Fig. 2, just above the 


supercharger. 








CANADIAN Paciric Rarmway.—The gross earnings of 
the Canadian Pacific Railway, during the first 11 months 





where head room is limited, has the cylinder arranged 
horizontally and employs a double-purchase lift. 





of 1943, totalled 269,824,963 dols., compared with 


| 232,340,753 dols. in the corresponding period of 1942. 
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Fia. 2. 
THE UNIVERSAL DECIMAL 
CLASSIFICATION. 


AuttHoveH the Universal Decimal Classification is 
being used by a considerable number of bodies in this 
country, mainly in the scientific field, it is hardly to be 

that it can be really extensively employed 
until an English edition is available. The societies 
and institutions which have been using it for a number of 
years have commonly employed the French edition, but 
there is clearly always a danger that this procedure may 
lead to errors due to mis-translation. For many 
years the British Society for International Bibliography, 
in conjunction with the Association of Special Libraries 
and Information Bureaux, explored ways and means 
of producing an English edition, and some progress 
was made just before the war. The whole situation was, 
clarified, however, and all difficulties removed when the 
British Standards Institution undertook to prepare and 
publish an English edition. Various selected parts of 
the classification have been available for some years, 
but if the method is to come into the general use, which 
~ spenerss consider desirable, it is essential that an 
lish edition, complete, at least, in the scientific 
fe should be available. In view of the difficulties 
of the time, the British Standards Institution is making 
remarkable progress with the work. Up to the present 
four have been published. These consist of 
Vol. 1, Part 1, General Introduction, Auxiliary Tables, 
Class 0 Generalities ; Vol. 2, Part 1, Class 50 General 
Works on Pure Science, Class 51 Mathematics, Class 52 
Astronomy and Geodesy, Class 53 Physics; Vol. 2, 
Part 2, Class 54 Chemistry; Vol. 2, Part 3, Class 55 
Geology and Geophysics, Class 56 Paleontology, 
Class 57 Biology, Class 58 Botany, Class 59 
The price of the first of these is 7s. 6d., and that of 
the others 10s. It is hoped that Class 621-3 Electrical 
Engineering will be published in the near future, and 
in the meantime copies of a preliminary draft are avail- 
able at 2s. 6d. A number of other preliminary drafts, 
of which a list with the prices is given below, are also 
available. Class 620 Testing of Materials, Power Sta- 
tions, Economics of Energy, price 1s. ; Class 621 Special 
Analytical Subdivisions ; Class 621-1 Production, Dis- 
tribution and Utilisation of Steam; Class 621-2 Distri- 
bution and Utilisation of Hydraulic Power, price 2s. 6d. ; 
Class 621-4 Heat Engines other than Steam 
price ls.; Class 621-5 Production, Distribution and 
Utilisation of Pneumatic Energy, Refrigeration, price 
ls.; Class 621-6 Machines to set Fluids in Motion, to 
Raise, Store and Project Liquids and Gases, price 1s. ; 
and Class 629-13 Aircraft Engineering, price ls. Two 
further preliminary drafts will shortly be available. 
These are Class 621-7 Factories, Workshops, Manufac- 
turing Processes, price 2s. 6d.; Class 621-8 Power 
Transmission, Driving Gear, Cranes, Lubrication, price 
2s. Any of these published parts or preli drafts 
may be obtained, at the prices stated, from the Publica- 
tions Department, British Standards Institution, 28, 
Victoria-street, London, 8.W.1. 
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INSTITUTION ELECTIONS. 


InstrrvTion oF Execrricat ENcrvesrs. 


Graduate to Associate Member.—David Gilbert 
Beadle, B.So. (Eng.), Sevenoaks, Kent; Geoffre 
Edward Beck, B.So., Chelmsford ; Fit. Lieut. i 
Francis Betta, RN.ZAP.; J 


Wilkins, 
Reginald Archibald W. Londen, 8.W.15. 
Student to Associate Member.— Douglas Barrett, Lon- 
don, 8.E.17; 


Lystrrvrron ov StaucrunaL Enorx eens. 


Graduate to Associate Member.— Frank Bailey, Bolton; 
Edward Wakelin Drury, Dalbury 
Lawrence Frost, B.Se., i 


InstrruTs or TRANSPORT. 


Member—J. Alexander, Belfast; V. P. Ceresole, 
London ; J. Courtney, Northern Ireland; E. F. Gait, 
Johannesburg; 8S. D. Heal, London; Major-General 
©. 8. Napier, C.B.B., London ; Col. 8. O. Sereen, O.B.E., 
London ; W. C. Williams. 

Associate Member——C. Anstall, London; O. G. 
Baylis, London; E. N. C. Bell; C. N. Christensen ; 
W. C. Collins; A. G. Curtis; H. J. Dowling, Belfast ; 
C. Downham ; W. Farrell ; G. P. J. Guerre, tina ; 
F. W. P. Hampton, Belfast ; 8. G. E. Hollister; H. J. 
Jones, Liverpool; A. E. Marriott, London ; I. Parkes, 
Preston ; R. Postgate, London ; W. A. Powell, Nigeria ; 
F. Richards; J. Robertson, Prisoner of War; A. 
Teale, Leeds; E. C. Thomson; Captain W. M. Tom- 
kins, Glasgow; W. A. Wood. 





PLYwoop MovuLpiIne.—An informative illustrated des- 
cription of the relatively new process of moulding plywood 
and veneers by means of flexible-bag formers is given 
in Bulletin No. 14, February, 1944, issued by Mesars. 
Aero Research, Limited, Duxford, Cambridge. The notes 
deal mainly with structures having wholly-curved sur- 
faces, such as boat hulls, but partly-flat and partly- 
curved surfaces are also discussed. 


ALBERT MEDAL oF THE ROYAL SocieTY oF ARTS.— 
Early in May, the Council of the Royal Society of Arts 
is to consider the award of the Albert Medal of the 
Society for 1944. Fellows of the Society are, therefore, 
requested to forward to the secretary, on or before 


Saturday, March 25, the names of such persons of high r 


distinction as they may consider worthy of this honour. 
The Medal was strack to reward “ distinguished merit in 
premoting arts, manufactures and commerce,” and the 
first award was made to Sir Rowland Hill, K.C.B., in 
1864. Subsequent recipients include Michael Faraday 
(1866), Sir Joseph Whitworth (1868), Sir Henry Bessemer 
(1872), Lord Armstrong (1878), Lord Kelvin (1879), Sir 
William Crookes (1899), Sir Charles Parsons (1911), Sir 
Oliver Lodge (1919), Sir Dugald Clerk (1922), Lord 
Rutherford (1928) and Sir Robert F«dfield (1935). The 
previous recipient was Sir John Russell, D.Sc:, F.R.S., 
who was awarded the Medal in 1943. 


;| mum diameter is now specified for drain holes. Finally, ef Wome Seourtly 
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BRITISH STANDARD PERSONAL. 
Proressor V. 0. ILLine, M.A., M.Inst.M.M., Professor 


SPECIFICATIONS. 
of Oil Technology, Imperial College of Science and 


Tur followi . . . . . 
have Rom rote | r'tke Denish Stunieeas Beamonae Technology, London, has been awarded the Murchison 
Copies are obtainable from the Publications Depart- Medal of the Geological Society of London. The Lye!) 

Medal of the Society has been awarded to Mayor N. R. 


t itution, 28, Victoria-street, 
ment of the Insti a > Juwwen, O.B.E., M.C., D.Sc, D.LO., M.Inst.M.M. 


Director, Geological Survey Department, Gold Coast 
Government. 

Mr. J. A. MACK ERRELL has been appointed secretary to 
the Incorporated Association of Electric Power Com- 
panies, in succession to the late Mr. A. Home-Morron, 
M.Inst.0.B., M.I.Mech.E., M.I.B.E. 

Mr. H. R. Ampnose has retired from the board o/ 
Mesers. Brown Brothers, Limited, London, E.0.2, afte; 
45 years’ service with the company. After serving fo: 
@ number of years as joint general manager he was ma: 
adirectorin 1929, Mr. W.G. Pavrrt, who has been joint 
general manager since 1928, has been appointed a direct«: 
to fill the vacancy caused by Mr. Ambrose’s retirement 

Mr. W. W. Conwor and Mr. ©. F. Liroyp Jones hav: 
joined the staff of the Directorate of Open-Cast Coal. 
Ministry of Works. 

Mr. BE. L. Gay-Roserrs, M.Inst.M.M., has been ap 
pointed assistant mining engineer to African Associate ! 
Mines, Limited, Bulawayo, Southern Rhodesia. 


Mr. ©. F. K. Hacuer, M.I.Mech.E., deputy managing 
director of Messrs. Babcock and Wilcox, Limited, has 
been appointed the member for Great Britain of the 
Public Utilities Committe, formed last December by the 
Combined Production and Resources Board, Washington, 
U.S.A. Mr. Hague will shortly take up his duties in 
Washington. Sim Henry Ser, K.C.M.G., K.B.E., 
come eailiel a : hes fae <— C.B., will act as Great Britain’s representative 
important. parti in. In tho Gout Sinen © gteel ef ee ee eee eet. 
hig ultimate tensile strength, namely, of Between With the conourrence of the Minister of Home Seourity, 
40 tons and 46 tons per square inch, has now been added the Minister of Works has appointed Dr. R. E. Srrap- 
to the list of materials. Secondly, in the paragraph Line, C.B., M.C., M.Inst.0.B., to the newly-created Posi- 
relating to “ access ” reference is made to Sections 27 tion of Chief Scientific Adviser in the Ministry of Works 
and 31 of the Factories Act, 1937. Thirdly, a mini-| D*- Stradling, however, is retaining his post as Chief 

Adviser in Research and Experiments in the Ministry 

" . Before the war Dr. Stradling was 
Re adhe nave die vo Xe test pressure | Director of the Building Research Station of the Depart- 
being diminished twice to one and a half times the ment of Scientific and Industrial Research. 
permissible working pressure as the value of the latter Consequent on the death of Mr. W. C. Lusk, deputy 
is increased from up to 2,000 Ib. to over 4,000 Ib. chairman and managing director of Associated Electrical 
square inch. The a ix, which deals with flat | Industries, Limited, whose obituary notice appeared 
tensile test pieces, has been shortened, simplified | om page 175, anfe, changes have been made in the 
and brought into line with the latest edition of B.S. organisation of the firm. Sm Groree E. Bammer, Mr. 
No. 18, covering the tensile testing of metals. [Price | H. N. Sporpore and Mr. P. 8S. TuRNER have been 
2s., postage included. ]} | appointed vice-chairmen So Se er In- 

torage . : : | dustries, Limited, and members o: executive com- 
as nn Ty Biron ene Se x oe St | mittee of the board. Sm Groror E. Bamey has been 
common owing to war-time conditions, and the fe | appointed chairman of Metropolitan-Vickers Electrical 
storage of the micro-film is a matter of some importance. | Company, Limited, and Mr. H. N. Sporsore, chairman 
In consequence, recommendations for the | of The British Thomson-Houston Company, Limited. 
these films have recently been issued by the Institution ; Mr. P. S. TURNER will be appointed chairman of The 
ina publication desi ted B.S. No. 1153-1944. These | Edison Swan Electric Company, Limited ; Edison Swan 
recommendations relate to the containers for storing Cables, Limited ; and Ferguson, Pailin, Limited. 
strips of acetate micro-film, not exceeding 100 ft. in Messrs. SPECIALLOID, LuarreD, North Finchley, Lon- 
length, under the average atmospheric conditions | don, N.12, have opened an Eastern Counties Depot at 
prevailing in Great Britain. In view of the dangers | 75, Regent-street, Cambridge (Telephone: Cambridge 
inherent in the use of nitrate film it is st: ly recom. | 56312). Mr. 3. E. REDFEARN is the area manager and 
mended that only acetate film be used. © main | engineer in control of the depot. 
types of container are dealt with, one being suitable} Mr. L. H. Barron has been appointed sales manager 
for film in roll form and the other for flat strips of | at the head office of the Pitter Gauge and Precision Tool 
film, and advice is given regarding the actual storage | Company, Limited. Mr. H. W. Horsman has been 
of the film in the container. [Price ls., postage in- | made outside representative and will cover London and 
cluded. ] | the Home Counties. 











| 
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BOOKS RECEIVED. . | ConcCRETE RaiLway SLEEPERS.—There are now 33,810 
Ministry of Aircraft Producti Handbook on the Fabri- | reinforced-concrete sleepers and 772,200 concrete sleeper 
cation of Sheet Metal Details. In seven sections. Lon-| blocks in use on running lines and in sidings on the 
don: Press Officer, Directorate of Public Relations, | railways of Great Britain. 
Ministry of Aircraft Production, Millbank, West- eee 
minster, S.W.1. [Free.] Britis INDUSTRIAL MEASURING AND CONTROL AP- 
“ Mechanical World” Munographe. No. 17. White | PARATUS MANUFACTURERS’ ASSOCIATION.—Arising out of 
Metalling.” The Mizing, Melting, Founding, and|the Meters and Measuring Apparatus Export Group, 
Machining of White Metals for Bearings, Gland Pack- formed in 1940, a new association has been constituted. 
ings, etc. By H. Warsurton. 78, Palatine-road, | known as the British Industrial Measuring and Control 
Manchester, 20: Emmott and Company, Limited. | Apparatus Manufacturers’ Association (the B.1.M.C.A.M. 
[Price 2s. net.] Association). The chairman is Mr. W. G. Ardley, of 
Steam Turbine Theory and Practice. A Text-book for | Messrs. George Kent, Limited, and the secretary, Mr. 
Engineering Students. By Dr. WriuisamM J. KEarTonN. E. A. Nash, the offices being at 21, Tothill-street, 
Fourth edition. London: Sir Isaac Pitman and Sons, | London, 8.W.1. (Telephone WHItehall 6711.) So long 
Limited. [Price 30s. net.) as the control of raw materials remains in force, the 
lectric Power Stations. By T.H.Carr. Second edition. | Export Group will, of course, continue to function. The 
revised and enlarged. Volume I. London: Chapman | membership of the Association, which is confined to 
and Hall, Limited. [Price 32s. net.} established British manufacturers, includes most of the 
Commonwealth of Australia. Council for Scientific and | well-known producers of fluid-flow meters, industrial 
Industrial Research. Bulletin No. 186. A Survey ing instr ts and automatic power and process 
Census, and Statistical Study of the Horticultural Plant- | control systems and equipment. Its objects are to pro- 
ings on the Murrumbidgee Irrigation Areas, New South | mote the welfare of the industry by agreements between 
Wales. By A. Howarp and G. A. MoIntyre. 314, | members. on tt of tual concern in research, 
Albert-street, East Melbourne: The Director Council | development and trading, while retaining all the benefits 




















for Scientific and Industrial Research. which accrue from competition within the industry. 
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NOTES FROM ‘1HE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—In some branches the shortage of 
fuel is beginning to be felt and coal is being used only for 
essential requirements. The shortage of good heavy 
steel scrap continues, but there are good supplies of the 
lighter kinds. Shipbuilding and engineering firms con- 
tinue to absorb great quantities of plates and sheets and 
makers are working at full capacity in order to supply 
the demand. Boilermakers and manufacturers of power 
plant are particularly busy now and expect to continue so 
for many months to come. Strip is in great demand and 
tubemakers are actively employed. Prices are unaltered 
and are as follows :—Boiler plates, 171. 12s. 6d.; ship 
plates, 161. 38.; sections, 151. 8s.; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 15s.; black-steel 
sheeta, No. 24 gauge, 221. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for home 
delivery. 

Malleable-Iron Trade.—Raw materials are in good 
supply in the malleable-iron trade and work is proceeding 
steadily. Prices remain unchanged and the market 
quotations are as follows :—Crown bars, 151. 12s. 6d. ; 
No. 3 bars, 131. 128. 6d.; No. 4 bars, 131. 17s. 6d.; and 
re-rolled steel bars, 171. 15s., all per ton, for home delivery, 


Scottish Pig-Iron Trade.—There is no noteworthy fea- 
ture in the pig-iron trade and market quotations remain 
as follows :—Hematite, 61. 188. 6d. per ton; basic iron, 
61. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron No. 1, 61. 5s. 6d. per ton; and foundry iron 
No. 3, 61. 38. per ton, both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iren and Steel.—Sheffield industry generally bas had 

to slow down as a result of a shortage of coal following 
the disturbance to transport caused by the snowfall in 
February. Some coal output was lost because miners 
were unable to get to and from their work and there are 
big arrears of deliveries to be tackled. Reserves of coal 
at works have been seriously depleted. Quieter times 
have also been due, in part to fewer orders. So much 
material for the war effort is arriving from the United 
States and Canada that the strain upon Sheffield’s 
resources has been reduced. In some of the lighter 
branches of industry there is a keen desire te plan for 
post-war trade. Manufacturers are wondering how it 
will be possible to gather together again the skilled 
craft disp d by tration of the smaller 
works and directed to unskilled jobs and to the Armed 
Forees. The new Federation of tool-trade associations 
is getting to work under its title the National Federation 
of Engineers’ Tool Manufacturers and has deposited with 
the Ministry of Supply ite price liste for a variety of 
engineers’ cutting tools. The Sheffield tool factories are 
still very busy in spite of considerable arrivals of Lease- 
Lend tools. 

South Yorkshire Coal Trade.—Supplies of coal are very 
short, and it will take a fairly long time to make up the 
arrears of deliveries which have accumulated as a result 
of the February snowstorm. Reserves at works and 
depots are very light, and Sunday deliveries have had to 
be arranged when coal has been worked through from the 
pita. The shortage of house coal has greatly increased 
the demand for domestic types of coke, deliveries of which 
are also in arrear. There are no washed and graded 
steams to spare for non-essential users, and the demand 
for alternative sorts is in excess of the supply. 








ELECTRICAL FamR TRADING CouUNCIL.—The annual 
report of the Electrical Fair Trading Council, Kern House, 
Kingsway, London, W.C.2, forthe year 1943, shows that 
a new schedule for electric clocks has been prepared, in 
collaboration with the British Synchronous Clock Con- 
ference and that schedules are contemplated for domestic 
electric refrigerators and for control gear for discharge 
lighting. The Council supported the action taken by the 
Committee of Heating, Cookipg and Domestic Appliance 
Manufacturers of the B.E.A.M.A., and others, to prevent 
unsafe appliances being offered for sale to the public. 





REFRESHER COURSES IN COMBUSTION ENGINEERING. 

The Fuel-Efficiency Branch of the Ministry of Fuel and 
Power has arranged a series of lectures and discussions on 
Combustion Engineering, held from 6 p.m. to 8 p.m., on 
Wednesday evenings at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, London, 
3.W.1. On March 22, the lecturer will be Mr. B. Samuels ; 
on March 29, Mr. A. ©. Pallot ; on April 5, Mr. H. L. Pirie, 
and on April 12, Mr. L. G. Lockett. The lectures will 
deal with shell-type and water-tube boilers and appli- 
ances, space-heating installations, British coalfields, and 
coal-distribution problems. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Rail transport difficulties and the 
drastic cuts in fuel supplies have slowed down iron and 
steel outputs and the withdrawal of reservations among 
works employees has had a further restrictive effect on 
steel production. Native raw materials are stil) plentiful 
and imports of overseas iron ores are on an improved 
scale. There is no actual shortage of semi-finished iron 
and steel, and some finished products are in big demand. 

Foundry, Forge and Basic Iron.—There are substantial 
stocks of foundry pig, but much of the iron passing into 
use at foundries in the North-Eastern district is coming 
from the Midlands. Forge qualities are plentiful and 
the output of basic sortsis ample for the requirements 
of the local consuming plants. 

Hematite, Low-Phosphorus and Refined Iron.—Hematite 
is leas scarce than has been the case for some time and as 
more ore, of the quality required for its production, is 
coming to hand, producers are in a position to increase 
the make. The make of low- and medium-phosphorus 
grades of iron and also of refined qualities is adequate for 
all current requirements. 

Manufactured Iron and Steel.—Orders for several 
descriptions of finished iron would be very welcome. 
Plants dealing with heavy commodities, however, have a 
good deal of work in hand. A heavy tonnage of semi- 
finished steel is still required for the re-rolling mills 
where discard shell steel continues to be used fairly freely. 
Finished steel makers have contracts for plates, sheets 
and light and medium sections which will necessitate 
maximum outputs for some months to come. Heavy 
joists and sections are in smal] demand and the few orders 
in hand are rapidly approaching completion. Makers, 
however, have good contracts for other products. There 
is a ready outlet for all parcels of railway requisites. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.— Conditions were very difficult 
on the Welsh steam-coal market last week as a result of 
the miners’ strike. All business was seriouly affected 
and it was evident that fresh bookings would be limited 
for a long time. The market had encountered more 
business than could be handled for a considerable period, 
and the loss of output during the week, which was 
estimated at about 350,000 tons, would be felt seriously. 
Shipments were strictly limited. So far as the heavy 
volume of inland trade was concerned drastic cuts had 
to be made in deliveries to several classes of user. Any 
coals that were to hand were quickly taken up for the 
vital war industries and the gas, electricity and railway 
services. The strike, which affected practically the whole 
coalfield and involved nearly 100,000 men, was chiefly 
the result of the decision to include the value of the 
miner’s cheap household coal, and the allowances he 
received for working in difficult places,in the wages 
payable under the new Porter Award. All large descrip- 
tions were heavily stemmed for some time to come, and 
the sized varieties, which were in continued demand, 
were almost completely sold for some weeks. Bituminous 
smalls had ample orders for some time and the other 
smalls, except the very poor dry kinds, were also busy. 
Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
there have been signs of a falling off in the recent activity 
in the demand for tin-plates and substitutes. A satis- 
factory volume of business, however, has been transacted 
with home consumers for delivery extending beyond the 
second quarter. Makers of steel sheets continue working 
to capacity and new business remains difficult to place. 
The demand for iron and steel scrap is steady and, as 
users are unable completely to cover their requirements 
in the better and heavier grades, they are taking sub- 
stantial deliveries of the lighter and inferior qualities. 
The prices of iron and steel products are as follows :-— 
Standard quality coke tin-plates, per box of 108 Ib., con- 
taining 112 plates, measuring 20 in. by 14 in., 29s. 9d., 
f.o.r., for home consumption and 30s. 9d., f.0.b., for 
export. Plates carrying heavier tin coatings, 30s. and 
308. 44d. per box f.0.r., for home consumption. Un- 
assorted tin-plate base uncoated plates, 25s. 9d. per box, 
f.o.r., at makers’ works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 26%. 28. 6d., and steel- 
sheet and tin-plate bars, 121. 2s. 6d., all per ton, delivered. 
Welsh hematite pig iron, 61. 14s., and basiciron, 61. 0s. ‘6d., 
both per ton delivered, subject to a rebate of 5s. 








BADEN-POWELL MEMORIAL PRIZE.—Mr. R. F. Brown, 
who was considered to be the best candidate in the 
December, 1943, Associate-Fellowship examinations of 
the Royal Aeronautical Society, has been awarded the 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF TRANSPORT.—Metropolitan Graduate 
Society: Saturday, March 18, 2.15 p.m., Institution of 
Electrical Engineers, Vietoria-embankment, W.C.2. 
“ World Communications,” by Mr. A. G. Course. 


INSTITUTION OF CIVIL ENGINEERS.—FYorkshire Asso- 
ciation : Saturday, March 18, 2.30 p.m., Hotel Metropole, 
Leeds. Joint Meeting with InstrrvuTion or STRUCTURAL 
ENGINEERS (Yorkshire Branch). ‘“‘ Reinforced-Concrete 
Cooling Towers,” by Mr. H. E. Manning. Road Engineer- 
ing Division: Tuesday, March 21, 5.30 p.m., Great 
George-street, 8.W.1. “ Planning City Thoroughfares and 
Public Utilities,” by Mr. R. N. Pegg. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section: Saturday, March 18, 2.30 
p.m., Engineers’ Club, Manchester. ‘‘ Film Lubrication,” 
by Mr. A. E. Nagib. London Graduates’ Section: Satur- 
day, March 18, 3.30 p.m., Storey’s-gate, S.W.1. “‘ Aspects 
of Research in Relation to the War Effort,” by Dr. H. J. 
Gough. Midland Graduates’ Section: Wednesday, March 
22,7 p.m., James Watt Institute, Birmingham. “ Engin- 
eering Economics,” by Sir Frank Gill. Manufacture 
Group: Friday, March 24, Storey’s-gate, St. James’s 
Park, 8.W.1. Discussion: ‘‘ Microtopography of Sur- 
faces,” introduced by Mr. J. F. Kayser. 


INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth-W eat- 
ern Centre: Saturday, March 18, 2.30 p.m., Engineers’ 
Club, Manchester. “‘ Discharges in Dielectrics,” by Drs. 
A. E. W. Austen and W. Hackett. Mersey and North 
Wales Centre : Monday, March 20, 5.30 p.m., Royal Insti- 
tution, Colquitt-street, Liverpool. “ Industrial Fire 
Risks,” by Messrs. W. F. Cooper and F. H. Mann. Institu- 
tion: Monday, March 20, 5.30 p.m., Victoria-embank- 
ment, W.C.2. Discussion : “ Industry’s Opportunity in 
Education,” opened by Dr. P. Dunsheath. Wireless Sec- 
tion: Tuesday, March 24, 5.30 p.m., Victoria-embank- 
ment, W.C.2. Discussion: ‘“‘ Tests for Extreme Climatic 
Conditions,” opened by Mr. P. R. Coursey. 

INSTITUTION OF PRODUCTION ENGINEERS.—Preston 
Section ; Saturday, March 18, 2.30 p.m., Royal Oak Hotel, 
Preston. “ Hard Metal Cutting Alloys,” by Mr. F. H. 
Bates. Nottingham Section : Saturday, March 18, 3 p.m., 
Victoria Station Hotel, Nottingham. “ Plastics,” by Mr. 
O. V. Langford. Leicester Section ; Thursday, March 23, 
7 p.m., College of Technology, Leicester. “‘ Electrification 
of Machine Tools, by Mr. W. L. Sims. Glasgow Section : 
Thursday, March 23, 7.15 p.m., 39, Elmbank-crescent, 
Glasgow. “‘ Die Casting,” by Mr. M. R. Hinchcliffe. 
INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
March 18, 2.30 p.m., St. Bride Institute, E.C.4. ‘“* Ther- 
mostatic Control,” by Mr. G. F. Brown. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
March 18, 2.30 p.m., 198, West-street, Sheffield. ‘“‘ Pro- 
perties of Segregates,” by Dr. H. M. Finniston and Mr. 
T. D. Fearnehough. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—North- 
Western Centre: Saturday, March 18, 2.30 p.m., Engi- 
neers’ Club, Manchester. “ Plastics and the Automobile 
Body,” by Mr. H. R. Barber. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lincoln Sec- 
tion: Saturday, March 18, 3 p.m., Technical College, 
Lincoln. “ Application of Coal Dust to Foundry Sand 
Mixtures,” by Mr. H. H. Shepherd. 

RoyaL SocieTy OF ARTS.—Monday, March 20, 1.45 
p.m., John Adam-street, W.C.2. Cantor Lecture I. 
“ Dehydration of Food,” by Dr. Franklin Kidd. 
ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS- 
—Tuesday, March 21, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“ Electric Resistance Welding,” by Mr. L. B. Wilson. 
INSTITUTE OF FUEL.—Wednesday. March 22, 2.30 p.m., 
Engineers’ Club, Manchester. “ Unfamiliar Fuel in 
Steam-Raising Plant,” by Mr. P. D. Kirkman. 
INSTITUTION OF STRUCTURAL ENGINEERS.—Thurs- 
day, March 23, 2.30 p.m., 11, Upper Belgrave-street, 
S.W.1. “ Misthetics of Engineering Structures,” by 
Mr. D. T. Lioyd-Jones. 

DieseL ENGINE USERS’ AssociaTiOn.—Thursday, 
March 23, 2.30 p.m., Caxton Hall, 8.W.1. “ Oil Engine 
Plant Operated by the Tavua Power Pty. Ltd., Fiji,” 
by Mr. R. P. Kay. 

ROYAL AERONAUTICAL SocieTry.—Thursday, March 23, 
5.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. “ Aircraft Lay-Out Reproduction (Loft- 
ing),” by Mr. A. H. Tiltman. : 

Royat InerrreTion.—Friday, March 24, 5 p.m., 
Albemarle-street, W.1. “ Lightning Calculations with 
Light,” by Sir Lawrence Bragg, F.R.S. 

Junior InstrfuTion oF ENGINEERS.—Friday, March 
24, 6.15 p.m., 39, Victoria-street, S.W.1. “ Protective 
Devices for Electric Machinery,” by Mr. R. J. Merralls. 








Baden-Powell Memorial Prize. 
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WELDING IN BRITISH MERCHANT SHIPBUILDING. 


(For Description, see Page 218.) 
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“ ENGINEERING,” LESQUARE, 
ADDRESS LONDON 
TeizrHons Numper—TEMrie Ban 3663 (2 lines). 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 





ises at Hayes, Middlesex, have) \.... 


been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 

or three months, pro rata), payable in advance :— 

For the United Kingdom ............. 

For Canada— 
Thin paper copies 
Thick paper co ss 

For all other 2 sph ese 
Thin paper copies... 
Thick paper copies 

Foreign and Colonial subscribers receiving incom- 
plete copies we newsagents are requested to 
communicate the to the nen together with 
the agent’s name and address 
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ADVERTISEMENT RATES. 


for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the c is 18s. per inch. Payment must 
a ny all orders for single advertisements, other- 
insertion cannot be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 








All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be wow payable at Bedford Street, 
Strand W.C.2. 








INDEX TO VOL. 156. 

The Index to Vol. 156 of ENGINEERING, 
(July-December, 1943) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 


CONTENTS. 


Features of German Aircraft Affecting Production 
and ‘Maintenance (Jius,) 

Mathematics in Engineering . 

+ Fuels and Chemicals from Coal and Petro- 
eum... 

Interference-Band Inspection of Surface Finish 
(Illus.) a 

The Rolls-Royce “ Griffon ” Aero Engine (Ze. ).. 

The Universal Decimal] Classification 

Institution Elections ; 

British Standard Sanets 

Books Received - 

Personal . 

Notes from the North 

Notes from South Yorkshire . 

Notes from Cleveland and the Northern Counties. 

Notes from the South-West : 

Notices of Meetings 

Civil Aviation 

Electric Wiring Regulations &.. 


- 


The Institute of Metals a 

The Outlook—X 

Obi .—Mr. R. E. L. Maunsell, M.A., C.B.E. 

Letters to the Editor. —Small-Scale Uses of Coal. 
Post-war Engineering Training 

Rapid Repair of Locomotives (Jilus.) . 

es - Gas and Fuel Research at the University of 

omen Control Switch for Air Compressor... 

Labour Notes 

Welding Developments in British Merchant Ship- 
building (JUus.) 

«* Excryerrine ’’ Patent Record (Illus.) 
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CIVIL AVIATION. 


In the course of the war, and principally during 
the past two years, there have been several debates 
in Parliament on the future of civil aviation, and 
especially of British civil aviation; but none has 
gone quite so far in its disclosures of preparatory 
work actually in hand as did the debate on the Air 
Estimates which took’ place in the House of Com- 
mons on Tuesday, March 14. Admittedly, the pro- 
gress actually revealed is still palpably inadequate 
by comparison with even the barest minimum 
requirements of a healthy British civil air industry, 
as many speakers were quick to point out; but the 
speech of Sir Archibald Sinclair, the Secretary of 
State for Air, which concluded the debate, did con- 
tain some encouraging evidence of action already 
undertaken and the promise of developments which, 
if brought to full fruition, should provide the nucleus 
of an equipment not too inappropriate in design 
to the obvious needs. 

On the previous day it had been announced that 
certain c had been or would be made in the 
organisation of the British Overseas Airways Cor- 
poration to strengthen it for the war-time work on 
which it is already engaged and to fit it to enter 
more effectively upon its post-war tasks with the 
minimum of delay. These changes, it was stated, 
had been initiated as a result of a tour of inspection 
over the whole of the existing routes of the Corpora- 
tion, carried out independently by Lord Knollys, the 
Chairman of the B.O.A.C., and by Brigadier-General 
A. C. Critchley, its Director-General. Three assistant 
directors-general had been appointed: Mr. A. F. 
Burke, who was responsible for the Empire air mail 
scheme, to deal with technical services; Mr. J. B. 
Beck, to handle the administration ; and Mr. R. D. 
Stewart, to take charge of commercial matters. 
Various subsidiary appointments were also an- 
nounced, including that of Mr. J. W. S. Brancker 
as deputy assistant director-general (commercial) 
under Mr. Stewart. The regional diregtors will con- 
tinue as at present distributed over the air routes, 
with their various offices at Baltimore, Karachi, 
Cairo, Nairobi, and Durban ; but a European region 
is to be formed in addition, with its headquarters in 
the United Kingdom, as it is hoped to operate 
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well as Empire services. In order to have available 
a suitable terminal airport near London, the Cor- 
poration have put forward a suggestion for the 
purchase of a site which is stated to be “ within 
124 miles of Hyde Park Corner.” Government 
approval of this proposal has still to be received ; 
but, meanwhile, preliminary plans have been made 
for an airport to cover 2,800 acres, with a water 
strip 3,600 yards long for flying boats, and seven 
runways, one of which would be 4,900 yards long. 
Very little was said in the House of Commons 
debate on the subject of these changes in the 
organisation of the Corporation, but there was (to 
quote Mr. R. L. Tree, the Member for Harborough) 
“* considerable apprehension about the B.O.A.C. and 
whether it could carry out the great task entrusted 
to it”; he expressed doubt whether any Govern- 
ment-owned monopoly, however good its directors, 
could plan and operate the whole system of future 
British and Empire air transport. Like many other 
speakers, including Sir Alfred Beit, who opened the 
debate, he wished to see the control of civil aviation 
taken out of the hands of the Air Ministry and 
vested in a special Minister, preferably of Cabinet 
rank. Sir Alfred had made a similar suggestion, 
with the possible alternative solution of a transfer of 
authority from the Air Ministry. to the Ministry of 
Transport. Inevitably, however, the question of 
control became involved in—almost submerged in— 
the larger question of national versus international 
control ; though, as usual, no convincing evidence 
was adduced from experience in other fields thata 
system of international control could be maintained 
indefinitely without national partialities coming into 
play. Such an arrangement might be practicable 
in the case of, say, a hydrographic service; but a 
peace-time public air-transport service is a com- 
mercial undertaking, which does not cease to be 
commercial if or because it is State-controlled or 
even State-operated, so that international im- 
partiality is rather much to expect asa permanency, 
Sir Alfred Beit’s suggested framework on which 
to form the structure of a world-wide system of 
civil air transport was, he claimed, “clear and 
simple.” He advocated, as the main principles, 
“the early adoption of the freedoms of transit and 
emergency landing,’ with the proviso that ‘ the 
freedoms of air operation and the use of airports 
must be subject to mutual agreement and traffic 
agreements.” ‘‘ There should be,” he continued, “an 
international convention to supervise subsidies, 
regulate fares, and lay down a standard of technical 
and personnel requirements; there should be a 
British or Empire Licensing Board to whom all 
applications for air operation should be made, 
whether by private or by Government-owned 
companies, to prevent unregulated competition ; 
the control of civil aviation shouldbe vested in a 
separate Ministry or the Ministry of Transport ; 
sufficient transport aircraft should be constructed 
in the immediate future to enable the British 
Commonwealth to operate its own air services with 
British aircraft without being in any way dependent 
on any other country.” 
At a later stage in the debate, Mr. Hore-Belisha 
developed the theme of air transport on an Empire 
rather than a purely national basis, pointing out 
that there were, in effect, only three main groups 
which could run such air services effectively : 
namely, Russia, the United States of America, and 
Great Britain and the associated countries. The 
attitude of Russia had not- been defined. The 
United States, according to President Roosevelt, 
would continue to rely on private enterprise and 
rejected the idea of an international corporation. 
Britain could maintain its place effectively only by 
entering upon international agreements as an 
Empire. He saw the possibility, however, that 
Europe as a whole (presumably excluding Britain) 
might be consolidated, for air-transport purposes, 
as a separate entity, in which the Dutch, Belgian, 
Swedish, and other air lines would be associated. 
On the broader principles of policy raised in the 
debate, Sir Archibald Sinclair had no very positive 
pronouncement to make. He could not, he said, 
give definite answers regarding the future of a 
public corporation or the administration of civil 
aviation, nor could he consider the establishment 
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reviewing also the whole problem of the machinery 
of government. If civil aviation were to be placed 
under the controk of the Ministry of Transport, 
it was impossible to ignore the risk that the develop- 
ment of civil aviation might be directed into the 
channels least harmful to the older forms of trans- 
port. It had been suggested that the all-British 
chain of air routes should be operated by the 
B.O.A.C.; but, if that corporation remained the 
sole “ chosen instrument,”’ he was convinced that 
there would be a strong measure of competition, 
when the problem would become not so much a 
question of meeting that competition as of exercising 
@ wise control over it. The Government would not 
ask for increased facilities in foreign countries, nor 
would those countries seek increased facilities from 
Britain, in advance of international discussions. A 
broad measure of agreement had been reached with 
the Dominions, and he hoped that it would not be 
long before the discussions started. Each nation must 
control its domestic airways, but they would enter 
any international conference as an Empire. 

As regards development work, Sir Archibald 
continued, it was not practicable, when the war 
was approaching its climax, to undertake any pro- 
ject which was designed solely for the purposes of 
civil aviation; but very large ports were being 
provided for transport aircraft, and the endeavour 
was to meet such commitments in a way that would 
facilitate international air traffic after the war. 
Considerable progress had been made with the 
development of new types of aircraft, and the 
adaptation of war aircraft to civil needs. Two 
committees had been established under Lord 
Brabazon. The first had recommended five new 
types, and considered that four war-time types 
would be suitable for peace-time adaptation. The 
second committee had investigated the wishes of 
potential operators, the traffic problem, the econo- 
mics of operation, and, with the help of the Air 
Ministry’s designers, the various technical aspects of 
the matter. Attention had been given to the 
development of engines for civil aircraft, and two 
new types had been designed in addition to the 
original five. All of the committee’s recommenda- 
tions had been accepted. 

The seven types of civil aircraft comprised, first, 
a big transatlantic land machine designed by the 
Bristol Aeroplane Company. The second was also 
a land machine, to have an all-up weight of more 
than 100,000 Ib. and to be capable of operating on 
the North Atlantic route with an intermediate stop 
in Newfoundland. It would be suitable also for 
long-range operations on other trunk routes, and 
would have a pressure cabin. The third was a four- 
engined machine weighing 70,000 Ib. and also fitted 
with a pressure cabin, but of a more capacious 
design ; it was intended for use on the intermediate 
stages of trunk routes. The fourth type, a twin- 
engined land machine with a pressure cabin, to carry 
30 passengers on an all-up weight of 40,000 lb., was 
intended for the European service and for other 
short-range and medium-range duties. 

The fifth type Sir Archibald described as “‘ revolu- 
tionary” ; though, he said, he could not give details 
of it except that it would represent the application 
of jet propulsion to civil aviation and would outclass 
in speed any civil machine now operating. The 
sixth was a land aircraft of conventional design, to 
seat about 14 passengers, and was intended for use 
on feeder lines overseas and also for internal routes 
in the British Isles. The seventh and last type was 
a smaller twin-engined land machine, with an all-up 
weight of about 8,000 Ib. and accommodation for 
eight passengers. It would be used for feeder lines 
and for “ taxi” work, and would be designed with 
special regard to economy in operation. This, Sir 
Archibald concluded, was the complete list ; he had 
not attempted to predict when the several types 
would be ready for service, as progress with them 
was intimately bound up with the course of the war, 
but development would be pressed on with vigour, 
so far as military obligations allowed. Engines for 
civil air transport were also very much in his mind ; 
within the past few days, the Minister of Aircraft 
Production had sent him a programme of large-scale 
adaptations of existing engines to civil air-transport 
needs, and of new engines, specifically designed for 
that purpose. 





ELECTRIC WIRING 
REGULATIONS. 


Ir is more than sixty years since the first edition 
of the Regulations for the Electrical Equipment of 
Buildings of the Institution of Electrical Engineers 
was published. In that period, accumulated experi- 
ence, improved methods, new materials and new 
applications have widely modified wiring practice, 
and to keep in step with p the regulations 
have been many times amended and extended. The 
necessity for this progressive change is well illus- 
trated by the title of the original edition, which 
appeared in 1882. This was called Rules and 
Regulations for the Prevention of Fire Risks arising 
from Electric Lighting. The ground which has now 
to be covered extends far beyond the sphere of 
lighting. The regulations have now passed through 
eleven editions, or, counting the latest one,* which 
was published a few weeks ago, twelve. This 
edition is in the main similar to the eleventh edition 
of 1939, but incorporates alterations and amend- 
ments which were originally issued as Supplements 
in February, 1940, and February, 1943. 

Although it has no mandatory status, this publi- 
cation has had great influence on wiring practice 
and its requirements have been embodied in number- 
less specifications. Present circumstances have, 
however, introduced conditions in which it has not 
been possible to maintain the standard aimed at, 
and various relaxations have had to be recom- 
mended or permitted. The matter has been dealt 
with by the addition of four supplementary pages 
embodying the wart emergency modifications, which 
were adopted in June, 1942. Even this addition, 
however, does not ensure the Regulations entirely 
covering present-day requirements, and it is neces- 
sary to use them in conjunction with five war- 
emergency British Standard Specifications which 
have been issued. In particular, these provide for 
the use of polyvinyl-chloride insulated cables, which 
are now being employed on a fairly extensive scale. 
This has been due mainly to the rubber shortage, 
but for some applications polyvinyl-chloride-covered 
cables can claim particular suitability, and there is 
reason to believe that it may ultimately come into 
general use under suitable conditions. As the 

: do not mention cables of this type, 
they will have to be further amended if they 
are properly to cover future practice, and it is 
stated in the foreword that ‘‘ when circumstances 
permit new Regulations to be drafted, the condi- 
tions for the use and installation of these cables 
will be fully defined.” 

The state of affairs as outlined above appears 
reasonably straightforward, all that a user is 
required to do being to follow the Regulations in 
conjunction with five British Standard Specifica- 
tions. Actually, however, the outline given is far 
from complete and the whole situation is of some 
complexity. It is not even clear if the “new 
Regulations’ promised in the foreword will ever 
be issued. The complication has arisen from the 
appointment of the Codes of Practice Committee 
for Civil Engineering, Public Works, Building and 
Constructional Work by the Ministry of Works and 
Planning in September, 1942. One of the items in 
the very long list of codes of practice which this 
committee proposes to issue is electrical installation 
practice, and the Institution of Electrical Engineers 
has undertaken the responsibility for convening the 
Codes Committee to deal with this matter. The 
Committee is already in being and has made con- 
siderable progress in its work. Previous to the 
convening of this Codes Committee, however, the 
Council of the Institution of Electrical Engineers, 
at the request of the Ministry of Works, set up a 
special committee to deal with war-time modifica- 
tions in wiring practice. This committee prepared 
the five war emergency British Standard Specifica- 
tions which have already been mentioned. As the 
recommendations made in those specifications were 
looked upon as suitable only for temporary emer- 





* Regulations for the Electrical Equipment of Build- 
ings. Eleventh Edition (Revised). London: The 
Institution of Electrical Engineers and E. and F. N. 
Spon, Limited. [Price ls. 6d. net in cloth; Is. net in 
paper covers.) 





gency application, it was from the first considered 
that they were unsuitable for incorporation in the 
Regulations and the present arrangement was 
adopted in which it is necessary to employ the 
Regulations and the specifications in conjunction. 

In the second report of the main Codes of Practice 
Committee, which was published in September, 1943, 
it is stated that the Codes Committee convened by 
the Institution of Electrical Engineers will deal with 
“heating, lighting, power, refrigeration (electric) 
and telecommunications.” This list covers more 
ground than the existing Regulations, but it may be 
read to include all that they deal with and, as already 
said, it is not clear if the codes of practice which are 
to be issued will eliminate, or merely supplement, 
the Regulations. In the former event, the Institution 
of Electrical Engineers will cease to hold the position 
it has so leng occupied as the authority on wiring 
regulations. 

This description of the present position is still 
incomplete. It has been decided rightly that the 
Codes of Practice which are to be issued shall specify 
good standards of work and shall not be confined 
to minimum requirements. As, however, the codes 
will constitute recommendations and guides to users 
and will have no mandatory status, except in so far 
as they may ultimately be embodied in specifications 
and by-laws, it is desirable that some additional 
basic regulations should be available which will 
define the minimum requirements necessary for 
safety in electrical installations. This matter is 
mentioned in the report on Electricity Supply, 
Distribution and Installation prepared by the Post- 
War Planning Committee of the Institution of 
Electrical Engineers in January, of which an account 
will be found on page 92, ante. It is stated in the 
report that ‘‘the Institution is undoubtedly the 
proper body to undertake responsibility for the 
preparation of such Basic Safety Regulations.” 
The Codes of Practice Committee has agreed with 
this contention, and the Institution is taking imme- 
diate steps to proceed with the matter. 

It is intended to frame these safety regulations 
so as to omit as far as possible those factors 
which change from time to time with the develop- 
ment of knowledge and new methods. By this 
means it is hoped to produce regulations which will 
endure, without modification or amendment, over a 
long period of years. Matters such as current- 
rating tables, and others, which may be subject to 
periodic revision, will be dealt with in a Code of 
Interpretation, which, although having equal force 
with the Basic Regulations, could be revised without 
setting in motion the rather complicated process 
which would be necessary for the revision of the 
Regulations themselves. As the introduction of 
these Basic Safety Regulations with their Code of 
Interpretation alongside the new Codes of Practice 
and the existing Institution Regulations may appear 
gravely to complicate the whole situation, it should 
be said that the report of the Post-War Planning 
Committee appears to imply that the Regulations 
will be superseded by the Basic Regulations and 
Codes of Practice, although this is not confirmed by 
the foreword to the Regulations. 

The advantage of separating the basic require- 
ments from the description of methods is clearly 
explained in the report of the Post-War Planning 
Committee. It is pointed out that the Regulations 
“have been built up step by step, and, to cover new 
methods as they have developed, it has been neces- 
sary to include amendments and additions to what 
is, in effect, a code of permissible practice. This has 
inevitably meant a complication of the original 
framework by cross-references from one chapter to 
another and by the introduction of safeguards to 
draw attention to practices which are not allowable 
in certain methods, although permissible in others. 
This cumulative process has resulted in a volume 
containing 172 pages and the re-drafting of the 
whole matter in such a way as to separate funda- 
mental principles from details of application will 
certainly be a general convenience. The drawing 
up of these Basic Safety Regulations is of interest 
from the point of view of possible legislative control 
of the electrical equipment of buildings. The intro- 
duction of such control is possible. Were it carried 
through, the Basic Safety Regulations would form 
suitable foundation on which to frame it. 
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NOTES. 


Tue SITvATION IN THE COALFIELDS. 

Ir is difficult to regard dispassionately the action 

of the miners, in South Wales and elsewhere, in 

withdrawing their labour from the pits because of 

their dissatisfaction with the Porter award; since, 

as stated in our “‘ Labour Notes,” on page 217, the 

award contained provisions for the adjustment of 

the anomalies between the earnings of time-workers 

and piece-workers, which are the ostensible cause 

of the strike. Whether or not there may be any 

deeper cause—which the widespread nature of the 

strike and the flat disregard by the men of the 

advice of their own leaders rather suggest as a 

possibility—there can be no question that a strike 

of such dimensions, or of any dimensions, at the 

present time represents a direct threat to the prose- 

cution of the war and a material aid to the enemies 

of the country; a fact of which every one of the 

strikers cannot have failed to be aware, even if 

the president of the Mineworkers’ Federation, Mr. 

Will Lawther, and. other trade-union spokesmen, 

had not striven to impress it upon them by direct 

exhortation and by articles in the national news- 

papers. It can only be supposed that a considerable 

proportion of the men are so obsessed with the idea 

of causing embarrassment to all concerned with 

the ownership or management of the mines, as part 

of the policy of making the continuance of private 

ownership impossible—in pursuance of the doctrine 

that it must be abolished, which forms part of 

the Articles of Association of some of the miners’ 

organisations—that they are oblivious of the 

harm they may cause to the nation in general, 

including themselves and their families. In point 

of fact, the only good that they are likely to achieve 

is to bring home to all and sundry the absolute 

dependence of the industries and the domestic 

comfort of this country upon coal; and it is pro- 

blematical whether even that lesson, and the 

economies that its absorption may induce, may not 

be bought too dearly. As will be seen from our 

“Labour Notes,” however, there has been a con- 

siderable improvement in the position so far as con- 

cerns the actual winning of the coal, without regard to 

the economics of its production; as the South 

Wales miners, in particular, have shown an increas- 

ing disposition to return to work, though they have 

not done so with the unanimity which ought to 

have followed the majority vote in favour of this 

course, at their meetings last Sunday. In some 

cases, too, the men returned to the pits for a few 
hours only, and then went out again. It is not 

clear whether, in such a case, they could be held 
to qualify for the payment to them of the guaranteed 
minimum wage, but Major Lloyd George, the 
Minister of Fuel and Power, disclosed in the House 
of Commons on March 14 that this minimum ~-as 
applicable in the case of the miners at Easington 
Colliery, Co. Durham, where the men adopted a 
policy of ‘‘ ca’ canny ”’ which reduced the output 
of the pit from 15,000 tons to 6,500 tons a week. 
In these circumstances, said the Minister, he had 
to consider whether it was in the best interests of 
production to continue to work the colliery, having 
regard to the fact that, although men who had 
formerly produced 5 tons per shift had reduced 
their output to as little as 1 ton, their wages were 
being made up to the guaranteed minimum from 
the Coal Charges Account, at the expense of coal 
consumers generally. His decision was that the pit 
affected must be closed, and the men transferred 
elsewhere ; 14 days’ notice to this effect was given 
on March 6 to the 374 men concerned. Later, the 
men held a ballot on the question of restoring 
normal working at Easington, a majority voting in 
favour. Major Lloyd George was unable to say, 
however, whether the men had acted upon the 
majority's decision. During the same sitting of the 
House, Mr. E. L. Granville asked the Prime Minister 
whether, in view of the serious developments in the 
coalfields, he would make a statement and afford 
the House an opportunity to discuss the negotiations; 
but Mr. Churchill considered that it would be unwise 
for him to make such a statement at that juncture, 
or for the House to debate the matter until the 


Crvi. ENGINEERING ConsTRUCTION PLanr. 

A joint meeting of the Institution of Civil Engi- 
neers and the Institution of Mechanical Engineers 
was held on Tuesday, March 14, at the Institution 
of Civil Engineers, Great George-street, Westminster, 
S.W.1, to hear and discuss ten papers dealing with 
civil engineering construction plant. The chair 
was taken by Dr. H. R. Ricardo, F.R.S., Presi- 
dent of the Institution of Mechanical Engineers, 
who was supported by Dr. David Anderson, B.Sc., 
President of the Institution of Civil Engineers. 
Sir George Mowlem Burt, M.Inst.C.E., presented 
the first paper, entitled “‘ Machinery and Plant in 
Connection with Civil Engineering Construction,” 
which embodied the results of Sir George’s experi- 
ences as a member of a recent mission to the United 
States, deputed by the Minister of Works to study 
methods of building in that country. This was 
followed by a symposium of papers on civil engi- 
neering contractors’ plant. A brief résumé of the 
nine papers constituting the symposium was read 
by Mr. W. Savage. The first, presented by Mr. 
Savage himself, was entitled ‘‘ Excavators, Trac- 
tors and Tractor Equipment.” In the order in 
which they were commented on, the other papers 
were, respectively, “‘Concrete Mixers, Placers and 
Forms,” by Mr. E. Davis; ‘‘ Cranes for Civil 
Engineering Construction,” by Mr. N. R. Neal, 
A.M.Inst.C.E., M.I.Mech.E.; “Pumps,” by Mr. 
B. H. Gibbs, A.M.I.Mech.E.; “‘ Pile Drivers,” by 
Mr. D. C. Bean, B.Sc., A.M.Inst.C.E. ; “‘ Track and 
Trucks ’’ and “ Locomotives—Steam and Diesel,” 
both by Mr. F. V. Sparks, A.M.I.Mech.E.; “‘ Lor- 
ries,” by Mr. E. Twemlow; and “ Dumpers,” by 
Mr. W. J. Marshall, M.I.Mech.E. At the conclusion 
of Mr. Savage’s review of these papers, Dr. Anderson 
made some brief general comments on the field of 
engineering that they covered, and proposed a vote 
of thanks to all the authors, which was accorded 
by acclamation. Discussion of the papers followed. 


Tse Instrrute oF Marmng ENGINEERS. 


It is satisfactory to record that, after the slight 
decline during the first three years of the war, the 
membership of the Institute of Marine Engineers 
has shown an increase during 1943 which more 
than made up for the previous drop. The total of 
all grades of membership, at December 31, 1943, was 
4,231, as against 4,106 at the end of 1942. A corre- 
sponding improvement has occurred in the financial 
position. These figures were given in the report 
of the Council, presented at the annual general 
meeting of the Institute on Friday, March 10, when 
Engineer Vice-Admiral Sir George Preece, K.C.B., 
was re-elected President. The meeting was followed 
by a well-attended luncheon at which the guests in- 
cluded representatives of most of the Allied Powers 
and the British Dominions. The Rt. Hon. Lord 
Marchwood, K.C.V.O., proposed the toast of “‘ The 
Institute of Marine Engineers.” As Master of the 
Honourable Company of Master Mariners, Lord 
Marchwood paid tribute to the good understanding 
existing between the Company and the Institute, 
and emphasised the debt owed by the nation to the 
Merchant Navy. The satisfactory conditions re- 
garding the convoy system recently announced by 
the Rt. Hon. A. V. Alexander, First Lord of the 
Admiralty (who was present at the luncheon) 
showed that the interests of the crews and navigat- 
ing and engineer officers of both H.M. Navy and 
the Merchant Navy were identical. The position 
of the merchant marine engineer officer was being 
reviewed. The marine engineer had narrowed the 
Seven Seas, and the wonderful work in marine 
engineering being now done in Canada, for example, 
could not be ignored. Lord Marchwood concluded 
by praising the work of the Institute in helping 
its young members. The President, in acknowledging 
the toast, briefly reviewed the past year’s work, 
saying that possibly the happiest event had been 
the inauguration of the John Silley Memorial Fund 
to operate in conjunction with the Guild of Bene- 
volence. Thanks to the generosity of those with 
whom the late Mr. John Silley was connected by 
business and family ties, the Guild would have its 
capital increased, in the course of a few years, by 
30,0007. The Guild had received other encouraging 
support from both firms and individuals, but 





negotiations were completed. 





more was still needed in view of possible post- 


war conditions. The Institute, Sir George con- 
tinued, had watched carefully and ‘sympathetically 
the steps that had been taken for training the 
junior engineering staffs of ships, and was grateful 
to Lord Leathers for his efforts to improve the lot 
of the sailor. For their own part, they were doing 
what they could to ensure that the professional 
standards of the marine engineer would be abreast 
of the advancement in types of machinery fore- 
shadowed in the near future. The question of 
membership qualifications was.being looked into, 
and the organisation of the Institute was under 
examination with a view to possible improvement. 
The toast of “The Guests” was proposed by 
Commander Sir Charles W. Craven, Bt., past- 
president, and was acknowledged by Lord Rother- 
wick. 


Tue AssociaTION OF SUPERVISING ELECTRICAL 
ENGINEERS. 


The annual luncheon of the Association of Super- 
vising Electrical Engineers was held on March 11, 
the President, Mr. H. W. Swann, M.I.E.E., occupy- 
ing the chair. ing to the toast of ‘‘ The 
Guests,” Sir Cyril Hurcomb, K.C.B., K.B.E., Direc- 
tor General, Ministry of War Transport, and chair- 
man of the Electricity Commissioners, said that the 
electrical industry had met some unexpected con- 
tingencies admirably, though handicapped by the 
recall to seafaring duties of matty former marine 
engineers engaged in it and by other drains on 
personnel. There would be, in due course, heavy 
demands for electricity throughout the country ; 
some new ground had been broken, but there was 
still much to be done. The establishment of the 
Scottish Hydro-Electric Board was a welcome move, 
and a substantial augmentation of sources of power 
might be expected as a result. The Commissioners 
were interested in the newer study of a scheme for 
the Severn Barrage, and the Ministry of Fuel and 
Power had recently appointed a small panel of 
experts to report on the technical aspects and 
potentialities of this scheme. The toast of “ The 
Electrical Industry” was by Lord Feal- 
mouth, President of the British Electrical Research 
Association, who said that the spearhead of research 
in this country was the university ; next came the 
laboratories of the great industrial concerns, and 
then the research associations, subsidised by the 
Government. With to industrial labora- 
tories, this country did not lead ; such laboratories 
were very good in the United States and even in 
some smaller countries. It was doubtful if the sup- 
port given to the research associations were enough. 
New ideas brought forward by manufacturers should 
be examined and encouraged. Too conservative 
an attitude had been adopted and Britain could 
not hold a secure place in the post-war world by a 
“safety first” policy. In response, Colonel Sir 
A. Stanley Angwin, D.S.O., MLC., President of the 
Institution of Electrical Engineers, referred to the 
work of the Association on Codes of Practice and 
to similar regulations of the Institution. He agreed 
that new ideas must be developed. Many possi- 
bilities awaited development; the piezo-electric 
effect, for example, though long known to 
physicists, had been neglected until recently, but 
research had shown it to be fully utilisable and 
it had great potentialities. The toast of “The 
Association ” was proposed by Mr. E. E. Hoadley, 
M.I.E.E., chairman of the British Electrical Develop- 
ment Association, who expressed the opinion that, 
while the present members were largely concerned 
with generating current, the time would come when 
this would be purchased from main centres. Mr. 
W. H. Brooks, chairman of the Association of Super- 
vising Electrical Engineers, in his response to the 
toast, remarked upon the growth of the Association, 
which now has a membership of some 3,500, and 
referred to the fact that Mr. Swann was entering his 
sixth year of office as its President. 





RoyaL AERONAUTICAL SocreTy.—The Council of the 
Royal Aeronautical Society have approved the formation 
of two new branches, one in Derby and the other in South 
Africa. The temporary honorary secretaries are :— 
Mr. J. L. Batchelor, A.R.Ae.S., the Technical College, 
Derby ; and Major G. A. Mann, A.F.R.Ae.S., 24, Ostend- 





road, Germiston, South Africa. 
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THE INSTITUTE OF METALS. 


Tue thirty-sixth annual general meeting of the 
Institute of Metals was held at the Institution of 
Mechanical Engineers, London, on Wednesday, 
March 15. At the opening of the meeting, the chair 
was occupied by the retiring President, Lieut.- 
Colonel Sir John Greenly, K.C.M.G., C.B.E., M.A. 


REPORT OF THE COUNCIL. 


The first matter to be considered, after the 
minutes of the previous meeting had been dealt 
with, was the report of the Council, which concerned 
the pi i and activities of the Institute 
during the year ended December 31, 1943. This 
showed that the members on the roll numbered 
2,508, as compared with 2,265 on December 31, 
1942, 2,211 on December 31, 1941, and 2,237 on 
December 31, 1940. For the first time in its history, 
the membership of the Institute had reached the 
2,500 mark. As a result of the close and friendly 
co-operation shown by the Council of the Iron and 
Steel Institute, 891 metallurgists were now joint 
members of the two Institutes, and the President 
of each Institute was an honorary member of the 
Council of the other. The Council had to record, 
with deep regret, the death of a number of members, 
among whom were Mr. F. W. Harbord, Mr. F. A. B. 
Lord, Mr. A. M. McKechnie, Mr. H. M. Ridge, and 
Mr. Henry Rogers, all of whom were original mem- 
bers of the Institute. The Institute had also suffered 
the loss of Mr. J. A. F. Doughty, Dr. L. Frommer, 
Mr. A. R. Griggs, Dr. W. H. Hatfield, F.R.S., 
Mr. H. Lowndes, Mr. N. C. Marples, Mr. F. 8. 
Russell, and Lieutenant D. E. Stanley (killed in 
action). The Journal and Metallurgical Abstracts 
had been published as usual throughout the year, 
rather more papers and abstracts being printed than 
in 1942. The quantity and quality of original papers 
submitted continued to be satisfactory. The number 
and standard of the meetings of the various local 
sections had ,been fully maintained during the 
1942-43 session in spite of difficulties due to war- 
time conditions. A committee of the Council, 
known as the Metal Physics Committee, the chair- 
man of which was Dr. J. L. Haughton, had been 
appointed during the year. The objects of the 
committee were to provide a closer link between 
physicists who studied metals and academic and 
industrial metallurgists; to interpret the work of 
the physicist to the metallurgist ; and to bring the 
problems of the metallurgist before the physicist. 
The Council’s final announcement in the report was 
that, after serving the Institute as secretary since 
its foundation in 1908 (and as editor for 30 years), 
Mr. G. Shaw Scott, M.Sc., F.C.1.S8., was due to 
retire on attaining his 60th birthday at the end of 
June, 1944. 


Honorary TREASURER’S REPORT. 


The report prepared by the honorary treasurer, 
Sir Ronald Charles, indicated that the income for 
the financial year ended June 30, 1943, amounted 
to 7,2561., and the expenditure to 5,3761., thus 
showing an excess of income over expenditure of 
1,880. As compared with the preceding financial 
year, the income had increased by a net sum of 
3571., this being chiefly due to greater receipts 
from annual subscriptions, to increased investment 
income, and to larger Journal sales. On the expendi- 
ture side, increases in salaries and in library and 
other administration expenses amounted to 193i. 
Substantial savings, however, had been made in 
other directions, so that the net increase in expendi- 
ture amounted to 901. The donations and other 
sums received towards the Endowment Fund 
totalled 19,144I., and, adding to this the donations 
due under covenant or otherwise promised, the total 
became 20,1027. Subscriptions, donations, and 
interest on investments had added 1,452/. to the 
War-Time Emergency Fund, the credit balance of 
which now stood at 4,657/. 


* Exgzorron or Orricers. 


The officers nominated by the Council at the 
autumn meeting, held in London on September 22, 
1943, were declared to be duly elected for the year 
1944-45. They were, as President, Dr. W. T. Griffiths; 
as vice-president, Mr. G. L. Bailey ; and as members 





of Council, Professor J. H. Andrew, Mr. W. H. 
Henman, Mr. W. A. C. Newman, and Mr. S. Robson. 


Tae PLatinum MEDAL. 


The President then presented the Institute of 
Metals Platinum Medal to Lieut.-Colonel the Hon. 
R. M. Preston, the immediate past-president of the 
Institute and managing director of the Rio Tinto 
Copper Company, Limited. In doing so he stated 
that Lieut.-Colonel Preston was a scientific in- 
dustrialist who had rendered great service to the 
Institute and to industry, both before and during his 
term of office as President. In thanking the Presi- 
dent, Council, and members for the honour con- 
ferred upon him, Lieut.-Colonel Preston stated that 
his gratitude was all the greater because previous 
Platinum Medallists had been men of outstanding 
scientific achievements, whereas his own work had 
been concerned chiefly with the production of non- 
ferrous metals and with process metallurgy. 


New DE&vVELOPMENTs. 


Sir John Greenly’s final announcement as Presi- 
dent concerned the secretaryship of the Institute. 
After emphasising the close and cordial relations 
which existed between the Iron and Steel Institute 
and the Institute of Metals, he said that the Council 
of the latter had decided to approach the Iron and 
Steel Institute with a request that its secretary, Mr. 
K. Headlam-Morley, be asked to act as joint secre- 
tary of the two Institutes as a temporary measure. 
Mr. Headlam-Morley had to take on this 
responsibility and on Mr. Shaw Scott’s retirement in 
June, therefore, he would take up the position. In 
view of Mr. Shaw Scott’s long period of service, the 
Council had decided to appoint him Secretary Emeri- 
tus on his retirement. Sir John Greenly then 
inducted Dr. W. T. Griffiths into the Presidential 
Chair. After a vote of thanks to Sir John had been 
carried with acclamation, Dr. Griffiths announced 
that the Council had given much thought to the 
post-war activities of the Institute and he asked 
members to send in suggestions for increasing and 
extending its usefulness. A sub-committee of the 
Finance and General Purposes Committee, with 
Mr. H. 8S. Tasker as chairman, had recently held 
meetings with representatives of the Iron and Steel 
Institute and the Institution of Mining and Metal- 
lurgy to consider matters relating to the training 
and qualification of metallurgists. A proposal to 
establish regulations for the award of two grades of 
National Certificates in Metallurgy was being studied, 
and it was hoped to have a scheme in operation 
before the commencement of the next academic 
year. 

(To be continued.) 





THE ENGINEERING 
OUTLOOK. 


X.—LocomorTives anpD Roiiine Srock. 


Tue high pressure at which British railway com- 
panies have been working under war conditions is 
well known. Speaking in the House of Commons 
in December, Mr. Noel-Baker, Parliamentary Secre- 
tary to the Ministry of War Transport, stated that 
passenger traffic had been increased by about 60 per 
cent. since the beginning of the war, while passenger 
train mileage had been reduced by about 30 per 
cent. As a consequence, trains were loaded about 
125 per cent. more than before the war. Freight 
traffic in the higher classes of merchandise had 
increased by about 106 per cent., and the railways 
were running about a million ton-miles more per 
24 hours than before the war, in spite of the fact 
that, during 1943, 24 million tons of coal were 
diverted to coastal shipment or canal transport. 
In June, it was stated that the overall increase in 
freight traffic was about 50 per cent. The L.M.S. 
Railway Company disclosed that the loaded wagon 
miles run by them during 1942 totalled 1,713 
millions, an increase of 34 per cent. over 1938. 
Engines hauling freight trains covered 121,000,000 
miles in 1942, an increase of 16 per cent. over 1938, 
which also indicates that the number of wagons per 
train had been considerably increased. 

Owing to the increase in traffic there has been a 





considerable shortage both of locomotives and 
wagons. In the course of his speech to the House of 
Commons in December, Mr. Noel-Baker stated that 
an order had been placed for 10,000 mineral wagons 
to be built on Government account, and that an 
order for an additional 5,000 wagons, probably 
14-tonners, would be placed shortly. . An average 
delivery of 1,500 wagons per month was expected 
in the early part of 1944. Large numbers of loco. 
motives have been ordered by the Ministry of 
Supply, probably with a view to requirements for 
the invasion of Europe, and it has been stated that 
the locomotive-building programme is the biggest 
ever undertaken in this country. The exigencies 
of war have brought about considerable changes 
in design and the technique of locomotive manv- 
facture, and some of the economies achieved in the 
production of “ austerity ’’ engines were described 
in this series of articles last year. The first “ aus- 
terity ’’ locomotive under the Ministry of Supply's 
new programme was delivered by the North British 
Locomotive Company in the middle of January, 
1943. In view of the size of the programme, how. 
ever, it is probable that orders have been placed with 
a large number of companies. 

Part of the rolling stock required for the invasion 
of Europe is being built in Britain from prefabricated 
parts shipped from the United States. By this 
means about 25 per cent. of shipping space is saved 
as compared with the shipment of complete wagons. 
Among the vehicles being supplied in this way are 
40-ton refrigerator cars, 20-ton and 40-ton gondola 
cars, 10,000-gallon tank cars, 55-ton flat cars, and 
20-ton box cars and brake vans. Special types 
include troop-carrying and hospital cars. The work 
of erection is being carried out mainly by American 
soldiers, and it is estimated that 50 miles of new 
rolling stock will be provided before the invasion 
starts. 

Further details of a number of new or modified 
types of locomotive which have been produced in 
this country during the past two years have been 
released during 1943. It was stated in January 
that the construction of a number of 2-8-0 loco- 
motives had been begun to a Ministry of Supply 
design. These engines are based on the standard 
freight locomotive used by the L.M.S. Railway, 
but the design has been simplified in order to reduce 
the requirements of special materials and labour. 
The boiler, which is constructed of carbon steel, has 
been made parallel, the carrying and tender wheels 
are of the one-piece disc type, and the centres of the 
leading, intermediate and trailing coupled wheels 
are iron castings. The boiler pressure is 225 lb. 
per square inch and the tractive effort about 
34,200 Ib. The heating surface is 1,680 sq. ft., 
and the grate area 28} sq. ft. It is understood that 
a number of these locomotives have been put into 
service by the L.M.S. Railway. 

A number of engines of a generally similar type 
have been delivered to this country from the United 
States. They have a 2-8-0 wheel arrangement, a 
working pressure of 225 lb. per square inch, a grate 
area of 41 sq. ft., a total weight of 130 tons and a 
tractive effort of 31,500 lb. They were designed for 
hauling special freight trains of up to 1,500 tons 
weight. Other locomotives which have been de- 
livered to this country from America include a 
number of 0-6-0 shunting tank engines built by 
Messrs. H. K. Porter, of Pittsburgh. The total 
wheelbase is only 10 ft., although the overall length 
of the locomotive is 29 ft. 3 in., so that these loco- 
motives are capable of negotia.ing sharp curves. 
The weight is 44} tons, the boiler pressure 210 Ib. 
per square inch, and the tractive effort is about 
21,600 Ib. 

New construction for the Southern Railway has 
been concentrated on the 0-6-0 (Q.1.) freight engines 
for heavy traffic, and on the new, but now well- 
known, streamlined Pacific locomotives known as 
the “‘ Merchant Navy ”’ class. The Q.I. freight loco- 
motive has a boiler pressure of 230 Ib. per square 
inch, a total weight, with tender, of 51 tons 6 cwt., 
and a tractive effort of about 31,000 Ib. The 
remarkable feature of this locomotive is that, in 
spite of its high tractive effort (it is the most powerful 
freight locomotive possessed by the Southern Rail- 
way) it can travel over 93 per cent. of the total 
Southern route mileage. The 4-6-2 ‘‘ Merchant 
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Navy ” class has a total working weight (engine and 
tender) of 142 tons 10 cwt. and a tractive effort of 
37,500 lb. Six such engines were in operation at 
the beginning of 1943, and it was announced in 
May that 16-coach express trains carrying 1,000 
passengers were being regularly hauled by them 
between Waterloo and the West of England. This 
was said to be the longest train ever to run on a 
regular service over the Southern Railway system. 

New construction for the Great Western Railway 
has been mainly confined to 2-8-0 (type 2884) 
mineral engines, the 4-6-0 “ Hall” class of mixed- 
trafficdocomotives, and 0-6-0 shunting tanks. These 
mineral engines are the most powerful freight 
locomotives in the service of the G.W.R., and have 
a boiler pressure of 225 lb. per square inch, a total 
weight of 116 tons 5 ewt., and a tractive effort of 
35,380 Ib. New construction on the London and 
North Eastern Railway has included 2-6-2 mixed- 
traffic locomotives and 2-8-0 mineral engines, while 
a new type—a 4-6-0 mixed-traffic locomotive—was 
put into service at the beginning of the year. The 
last-mentioned, which has a boiler pressure of 225 Ib. 
per square inch, a total weight of 123 tons and a 
tractive effort of about 26,878 lb., was described in 
detail in Exerverrine of January 15, 1943. It is 
the most powerful all-purpose locomotive in use by 
the L.N.E.R. 

Another notable feature of the war years has been 
the number of engines converted or rebuilt. The 
biggest and most interesting job of this type was 
undertaken by the L.N.E.R., which is converting 
six Mikado (2-8-2) express passenger locomotives to 
the 4-6-2 wheel arrangement. The 2-8-2 engines 
were the most powerful express engines possessed by 
this railway and were originally built in 1936. They 
had a boiler pressure of 220 lb. per square inch, a 
total weight of 165 tons 11 cwt., and a tractive 
effort of 43,462 Ib. The converted engines will have 
a boiler pressure of 225 Ib. per square inch and a 
tractive effort reduced to 40,318 lb. Full details of 
this conversion were given in ENGINEERING of 
November 26, 1943. Its object is to enable the 
engines to be used in the Scottish area, for which 
the original wheel arrangement was unsuitable 
because of the sharp curves in some parts of that 
division. The L.M.S. Railway have continued the 
rebuilding of the three-cylinder 5 XP 4-6-0 engines, 
fitting larger boilers working at a pressure of 250 Ib. 
per square inch. 

A number of wagons of a new type, with a capacity 
of 20 tons, are being produced in this country. They 
are designed for transporting the fuselage parts of 
American aircraft, which are imported in cases 
40 ft. long. During the past year, exports have been | 
continued, although probably on a comparatively 
small scale. - As a result of the Adana Conference, 
it was arranged to supply rolling stock to Turkey, 
including several hundred wagons and some loco- | 
motives. Apart from the export trade proper, 
numbers of locomotives have been shipped abroad 
to the various theatres of military operation. In 
May, the first of an “austerity” type of heavy 
freight locomotive, 80 ft. long, weighing 150 tons, 
and with a hauling capacity of 2,000 tons on a | in 
100 gradient, was taken over by the War Office for 
use in Africa. 


is expected that the whole of the increase will be 
assigned to the Army or will form part of supplies 
under Lease-Lend. 

The shortage of locomotives in Germany and 
occupied Europe is probably much more acute 
than in the British Isles. In the spring of 1943, it 
was estimated that the number of locomotives 
put out of action by fighters and fighter bombers 
amounted to 150 a month. Moreover, the summer 
building programme, which was expected to make 
good the deficiency, was largely thwarted by 
R.A.F. raids on the Ruhr, and on certain French 
factories. It is of interest, therefore, that stand- 
ardisation and economy in materials have probably 
been carried farther in German locomotive design 
than in this country. The production of “ aus- 
terity ’ locomotives in Germany dates from before 
the war, when the simplified version of the “ series 
50” 2-10-0 freight locomotive was introduced. 
More recently, the series 52 Kriegslokomotive, 
which is claimed to save 6,000 working hours and 
26 metric tons of materials in building, has gone 
into mass production. Another tendency has been 
the increasing use of high-capacity wagons; in 
1942, Germany was said to possess between 14,000 
and 15,000 wagons with loadings from 40 to 50 tons. 
Many factory sidings have been strengthened to 
accommodate these. 

Among the recent developments, details of which 
have been published during 1943, is Brown, Boveri 
and Company’s gas-turbine locomotive, which was 
delivered to the Swiss Federal Railways in 1939. 
This has a power output of 2,000 h.p. and was fully 
described in ENGINEERING of February 12, 19 and 
26, 1943. In America, 1,200 new triple-deck Pull- 
man sleepers to accommodate 30 passengers, have 
been built by the Pullman-Standard Manufacturing 
Company. It is stated that these are built of “ non- 
critical ”’ materials and cost only a fraction the price 
of standard Pullman sleepers. It is hoped that 
they will bring about a reduction in sleeping-car 
rates after the war. Another development reported 
in the United States is the production of a tubular 
axle, which is said to be stronger, lighter, and more 
economical in operation than the conventional solid 
steel form. These are being produced at the rate 
of 500 a day by the Pittsburgh Steel Company. 
The savings in weight range from 177 Ib. to 510 lb. 
on each axle, depending on the size of the journal, 
which represents a saving of from 25-1 to 42-8 per 
cent.compared with the solid type. Distortion tests 
indicate a 56 per cent. greater strength compared 
with the solid axle, while operating costs are said 
to be reduced by seven to fifteen dollars a year per 
wagon. 

The post-war outlook for the locomotive-engineer- 
ing industry in this country must be regarded as 
somewhat uncertain. In the past, the main-line 
railway companies largely supplied their own 
requirements and in consequence the independent 
companies—have had to rely mainly on the export 
demand. The short-term outlook for the industry 
as a whole should be good, since there will probably 
be a considerable demand for locomotives and 
wagons for rehabilitation purposes from the Con- 
tinent and elsewhere. It is probable that the loco- 
motives constructed both here and in America for 





The war has encouraged the growth of domestic 
railway engineering industries in various parts of | 
the world. Towards the end of 1943, the first 
double-ended Garratt locomotive was completed 
in Australia, and is by far the most powerful loco- 
motive in use on Australian narrow-gauge lines. 
The first locomotive to be built in Chile entirely 
from local materials was completed in November, 
1942. In November, 1943, it was reported that 
Brazilian manufacturers were negotiating with 
British and American companies for the right to 
make certain railway equipment under royalty. 
Production in the United States has also been 
very considerably expanded, and it is estimated by 
the War Production Board that 4,000 locomotives 
will be produced in 1944, compared with about 
2,500 in 1943 and only 200 in 1941. This increase 
in production was made possible by improvements 
in the raw-materials supply position. It was 
explained that the increased production comprised 
part of the anticipated needs of the armed forces 
as they take over enemy-occupied territory and it 








the Second Front, even if they are eventually 
diverted to peace-time use on the Continent, will 
be insufficient to satisfy the need. There should 
also be some demand from South America and 
South Africa, in spite of the expansion in domestic 
construction and the increasing electrification of 
railways, particularly in South America. As far 
as this country is concerned, there will undoubtedly 
be a considerable initial demand due to the reduced 
scale of maintenance and replacements during the 
war years. It is possible, however, that capital 
reconstruction of this type may be delayed, as a 
matter of Government policy, in order to equalise 
the demand for capital goods over a longer period 
than might otherwise be the case, and to prevent 
a post-war boom followed by a ‘slump such as 
occurred after the last war. The position will be 
complicated, however, by the immense demand 
for consumer goods and the difficulty which any 
Government must expect to encounter in restrict- 
ing the production of such goods in the interests of 
capital reconstruction. 


OBITUARY. 


MR. R. E. L. MAUNSELL, M.A., C.B.E. 


In last week’s issue of ENGINEERING, on page 193, 
ante, we recorded the death, on ‘March 7, at the 
age of 75, of Mr. R. E. L. Maunsell, who was chief 
mechanical engineer of the Southern Railway from 
the time of the railway amalgamation in 1923 until 
his retirement in 1937. The news came too late for 
the inclusion of an obituary notice in that issue, but 
we give below, an outline of Mr: Maunsell’s career. 

Richard Edward Lloyd Maunsell was the seventh 
son of Mr. John Maunsell, of Raheny, Co. Dublin, 
where he was born. He received his general educa- 
tion at the Royal School, Armagh;‘and at Trinity 
College, Dublin, where he graduated B.A. in January, 
1891, and which subsequently conferred upon him 
the degree of M.A. His engineering training was 
received in the Inchicore works of the Great Southern 
and Western Railway, as a pupil of Mr. H. A. 
Ivatt. In February, 1891, he transferred to the 
Horwich works of the Lancashire and Yorkshire 
Railway, where he continued his training under 
Mr. (afterwards Sir) John A. F. Aspinall until 
December of that year. On the completion of his 
pupilage, he remained with the Lancashire and 
Yorkshire Railway for a further three years as 
locomotive foreman in charge of the Blackpool and 
Fleetwood district. 

His next appointment was as assistant locomotive 
superintendent on the East Indian Railway, which 
was soon followed by promotion to the position of 
district locomotive superintendent in charge of the 
Asansol district; but in 1896, being offered the 
post of works manager of the Great Southern and 
Western Railway, where he began his engineering 
career, he returned to Inchicore, and held that 
position until 1911, when he became locomotive 
superintendent, on the retirement of Mr. R. Coey. 
In December, 1913, he succeeded Mr. H. 8S. Wain- 
wright as locomotive and carriage and wagon super- 
intendent of the South Eastern and Chatham Rail- 
way, remaining at Ashford until 1923, when, on the 
formation of the Southern Railway, he was made 
chief mechanical engineer of that system. The inci- 
dence of the 1914-18 war prevented him from under- 
taking any considerable locomotive-building pro- 
gramme at Ashford, but he did introduce there two 
new classes of engine, namely, the N class of 2-6-0 
tender engines and the K class of 2-6-4 tank engines. 
The former type proved particularly successful, 
and was selected as the model for the Government- 
built locomotives which were constructed at Wool- 
wich Arsenal after the war. The “ King Arthur,” 
“* Lord Nelson ”’ and “‘ School ”’ classes which marked 
his regime on the Southern Railway were also very 
successful, and are too well known to need descrip- 
tion. In particular, perhaps, the 4-4-0 “‘ Schools ”’ 
are noteworthy as examples of what can be done 
with that wheel arrangement, despite unavoidable 
restrictions on dimensions. 

During the 1914-18 war, Mr. Maunsell was instru- 
mental in augmenting considerably the anti-aircraft 
defences of London. The late Admiral Sir Percy 
Scott, who was placed in charge of these defences in 
September, 1915, has described in his book, Fifty 
Years of the Royal Navy, how inadequate they were 
at that time. He managed to obtain a number of 
3-in. guns, but they were not mobile. With his 
customary celerity, he designed a suitable mounting, 
to be towed behind a motor lorry. ‘I realised,” 
he wrote, ‘‘ that the design would have to be of such 
a character that the manufacture could be under- 
taken by a firm not making gun mountings or other 
urgent war material. . By a stroke of good 
luck, I happened to meet Mr. R. E. L. Maunsell, 
chief engineer of the South Eastern Railway Com- 
pany. . He grasped the idea at once, although 
he had never seen a gun or mounting before.”’ The 
mountings were produced with remarkable rapidity, 
and proved to be highly effective. For these and 
other war services, Mr. Maunsell received the C.B.E. 
in 1918. He was president of the Institution of 
Locomotive Engineers in 1916, and was a past 
vice-president of the Institution of Mechanical 
Engineers, of which he had been a member since 





1893, and an honorary member since 1938. 
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LETTERS. TO THE EDITOR. 


SMALL-SCALE USES OF COAL. 
To Tae Eprror or ENGINEERING. 


Srr,—Several fundamental errors are to be noted 
in the recent speech of Mr. J. G. Bennett to the 
Fuel Luncheon Club, which was the subject of your 
leading article on page 152, ante. In the first place, 
he took the average thermal efficiency of gasworks 
throughout the country as 64 per cent., which he 
later whittled down to 40 per cent. It happens 
that 64 per cent. represents the efficiency of a group 
of 12 tiny gasworks, each making less than 10 per 
cent., probably only 5 per cent., of the gas made 
at gasworks. His remarks apply, therefore, only 
to that proportion of the industry. It is untrue to 
say that “ most gas engineers would agree” with 
his 64-per cent. figure. 

Secondly, he took 10 gallons of tar per ton of 
coal as representing 4 per cent. of the heat units of 
the coal, and also 4 per cent. of the coal substance. | 
On that basis, the calorific value of the tar and the | 
coal must be the same, whereas tar has a calorific | 
value of over 18,000 B.Th.U. per pound. Further, | 
the 10-gallon figure is too low. The yield of tar from 
gasworks in 1938 equalled 5} per cent., not 4 per | 
cent. Thirdly, he asserted that we could not say | 
that the chemicals justified the carbonisation pro- | 
cess. It was because the chemicals justified the 
carbonisation process that the by-product industry | 
developed, In the early days, recovery plants were 
installed free in exchange for the by-products. 

Fourthly, he minimised the value of the chemicals} RAPID REPAIR OF LOCOMOTIVES. 
by saying that they formed only 1 per cent. of the; | , 
coal. He entirely overlooked the magnitude of | a ARTIME railway traffic considerably exceeds any- 

P : . ever ing experienced in the immediately preceding years, 
the great industries based upon this diminutive | although the stock of available locomotives has been 
1 per cent., such as the antiseptic, dye, plastics, and | depleted to meet military requirements overseas. This 
timber and metal protective industries. Finally, | anomalous position is gradually being remedied by 
his attack on the carbonisation industry seems to be | the introduction in fairly large numbers of British- 
inconsistent with the decision of B.C.U.R.A. to| built and American-built 2-8-0 type general-purpose 
embark upon the Fischer-Tropsch system, the basis |locomotives, but, for some time to come, it will still 
of which is coal carbonisation, and the overall | 5* necessary to make the utmost use of all existing 
sfficiency of which, as far as is definitely known, is | 2%. Before the war, locomotives might be detained 
. “ y ’ J 4 in repair shops for considerable periods of time ; to-day, 
only 25 per cent. | it is essential to shorten the time out of service to the 
|utmost by expediting the process of overhaul and 
jrepair. To do this in the present conditions with 
| depleted maintenance staff, or staff consisting of 
| relatively untrained war-time recruits, calls for careful 
| revision of workshop methods and organisation. At 
|one of its principal locomotive works, the London 
and North Eastern Railway has adopted a plan of 
working that closely resembles the practice Eilowed 
| with great success by operators of large omnibus fleets 
| in carrying out routine overhauls. 
| The engine is first separated from its tender, and 
Sm,—In view of the importance of training | afterwards it is moved into a stripping shop; this has 
engineers and technicians in the post-war period | four roads with the necessary pits. Here it is stripped 
so that this country can maintain its position in the | down to its component parts, an operation which occu- 
engineering world after the war, my Council are | pies two days. Behind the stripping shop, storage is 
considering the problem from all aspects, not| > for —— -_s placement boilers. Motion 
only that of the members of the Society of Engi-|* other relatively suas paste are passed in ships 


>| through caustie-soda washing machines described as 
neers, and I should be very grateful to receive | «} 0)” tanks. On emerging, the cleaned parts are 


details of institutions and firms training and educa- | gauged and inspected for defects. Parts that are fit 
tion schemes so that our investigations can cover | only for scrapping are marked with red paint ; repair- 
the complete field. able parts are painted yellow; and parts not needing 

My society would also be pleased to receive the | any attention are painted green. Facilities are pro- 
views of educational authorities and engineers|Vided for renovating or replacing faulty parts, so 





Yours faithfully, 
“* Oakfield,” The Park, Joun RoBeErts. 
Cheltenham. 


March 7, 1944. 
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RAPID LOCOMOTIVE REPAIRS; L.N.E.R. 


COAL-GAS AND FUEL RESEARCH 
AT THE UNIVERSITY OF LEEDS. 


In the report for the session 1940-41 of Dr. D. T. A. 
Townend, Livesey Professor of Coal Gas and Fuel 
Industries at the University of Leeds, the hope was 
expressed that equipment and facilities for research 
would be increased to enable the department to carry 
|out additional work of national importance. The 
| Joint Standing Finance Committee of the Institution 
of Gas Engineers, the National Gas Council, and the 
British Commercial Gas Association had agreed to 
furnish certain items in the list of requirements. In 
the report, just issued, for the session 1942-43, it is 
stated that further fresh equipment has now been 
| installed, and that its acquisition has been rendered 
| possible mainly through the generous allocation to the 

University in 1941 by the Joint Standing Finance 
| Committee already mentioned. Other apparatus has 
| been acquired as the outcome of war-time commit- 

ments as well as through the Iron and Steel Research 
| Council. The work of the department continues to 
| increase and to demand an augmented income; the 
| Joint Standing Finance Committee has again promised 
to give support. Early completion of the semi-scale 
| plant for the hydrogenation of coal was prophesied in 

the report issued in 1942; from the present report 
it appears that difficulty in obtaining delivery of 
materials has caused further delay in this project. 
However, the Woodall Duckham Companies, Limited, 
have now almost completed the plant and it is expected 
| that experimental work will start within two to three 
months. 

In the meantime, the investigation of the en 
richment of gas by catalytic synthesis has been 
|continued. Further progress has been made towards 
the design of a large scale plant, and systems can now 





interested in this subject, as we desire to collect | 
the views and opinions of all sections of the engin- | 
eering community, covering not only the specialists’ 


that eventually complete sets of serviceable com-| be operated satisfactorily without the recirculation of 
ponents can be brought together in readiness for erecting | gas as previously proposed in order to control sintering 
the reconditioned engine. These parts are laid out on | of the catalyst and deposition of carbon. Work has 
the floor in a collecting centre, as shown in the accom-| been carried out on the catalytic removal of organic 


field, but general, civil, mechanical and electrical | panying illustration. The number of each engine | sulphur from synthesis gas as well as from town gas. 


engineering. 
me at this address. 
Yours faithfully, 
B. B. Tarra, Hon. Sec., 
The Society of Engineers (Incorporated). 
17, Victoria-street, S.W.1. 
March 9, 1944. 








Society OF ENGINEERS: Simms GOLD MEDAL.—The 
Society of Engineers, 17, Victoria Street, London, 8.W.1, 
inform us that Mr. Frederick R. Simms, Hon.F.8.E., 
M.1.Mech.E., M.1.A.E., F.R.Ae.S., has made a donation 
of 5001. to the Council for the annual award of a gold 
medal. The award, to be known as the Simms Gold 
Medal, will be presented for a discovery or an outstanding 
invention, lecture or paper by any grade of member of the 
Society, during any one year, in connection with any 
branch of civil or mechanical engineering. 


| item can be put in a specified place. Progressing is 
| organised so that these items are all in position before 
| they are required by the charge hand responsible for 
| repairs to the engine in question. 
| The stripped frame is taken outside the stripping 
| shop for cleaning. Boiling water at 350 Ib. per square 
inch is used to remove accumulations of grease and 
| dirt. The jet is fed with a minute quantity of paraffin 
(six drops a minute) to increase its effectiveness. Re- 
erection commences when the frame has been inspected 
and moved on to a further pit. Wheel and axle assem- 
blies may progress by alternative routes from the 
stripping shop to the store from which they are drawn 
| for locomotive erection: one route is for those that 
only require some attention to tyres and journals ; the 
other is for those that need new tyres or axles or both. 
| The completed engine is given final adjustments over a 
wheel-load weighing machine; in general it is ready 
for service 16 days from the commencement of stripping. 


Communications should be sent to/ undergoing repair is placed on a tablet, so that each | A new investigation inaugurated by the Joint Research 


Committee will have for its object a survey of the 
variations in the quality of gas from representative 
undertakings. Some measure of quality control is 
considered desirable, as the efficient performance of 
gas combustion appliances is dependent upon reasonable 
uniformity in the composition of the gas supplied 
The possibilities of radiant (infra-red) heating have 
been further explored. Many of the difficulties inherent 
in the technique of infra-red spectrometry have been 
overcome and progress has been made in determining 
the emission characteristics of a range of simple and 
promoted refractory materials. A study of the consti- 
tution and properties of British. refractory clays has 
been continued, the Department of Scientific and 
Industrial Research having renewed the grant made for 
this purpose for another year. The various methods 
developed for the identification and estimation of the 
constituent minerals in clays are now being applied 
to the examination of a wide range of raw materials. 
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PNEUMATIC CONTROL: SWITCH 
FOR AIR COMPRESSOR. 


A CHARACTERISTIC of the electrically-driven air com- 
pressor is the facility with which it may be started and 
stopped automatically by means of a switch actuated 
by the air pressure in the receiver. Messrs. Reavell and 
Company, Limited, Ranelagh Works, Ipswich, have 
just commenced manufacture of a simple and inexpen- 
sive control switch which operates on a somewhat 
different principle from those hitherto available. The 
new switch utilises for the throwing-gear mechanism the 
traverse of a piston subjected to the receiver air pressure 
as opposed to the diaphragm, bellows, or Bourdon tube 
employed in existing types. The switch, which is 
identified as the “ R M ” type by the makers, is readily 
adjustable for receiver pressures up to 160 lb. per square 
inch, and the starting and stopping points can be 
adjusted for any range within the maximum and the 
minimum pressure, which is 4 lb. per square inch. The 
switch may, for example, be set to stop the motor when 
the receiver pressure reaches 100 Ib. per square inch and 
to restart it when the pressure falls to 80 lb. per square 
inch, or to stop and start at any other range, of which 
the extremes are closer or more widely separated. 
The switch is inserted directly in the motor circuit, no 
relays being required. 

The instrument is suitable for use with supplies of 
either direct current or alternating current up to 550 
volts, and can be supplied with a 10-ampere protected 
type mercury switch or a single-pole switch having 
tungsten contacts, the latter being recommended for 
marine installations in which the motion of the vessel 
might cause surging of the mercury. With either type 
of switch, a tilting or throwing-over movement is 
required, and it is this movement«¢hat is provided by 
the traverse of the piston, a positive snap action being 
ensured by the addition of suitable springs so that with 
even very gradual changes of pressure a definite quick 
“make ” or “ break” occurs. Externally, the instru- 
ment appears as a rectangular cast-iron case, approxi- 
mately 12} in. high by 6 in. wide and 3} in. deep from 
front to back. The case is arranged for attaching 
to a wall or bulkhead, and the front is formed by a 
hinged door having a window rendering the moving 
parts visible. The door seats on the case with a soft 
packing, so that the interior of the instrument is pro- 
tected from damp and dust. The door is kept tight by a 
thumbscrew and has provision for a padlock, if interfer- 
ence is to be guarded against. The cable entry is made 
tight by means of a wooden plug, through which the 
cable passes. The air supply is connected to the piston 
by means of a union for a copper pipe, # in. in external 
diameter, which communicates directly with the air 
receiver. 

The switch, either of the mercury or single-pole type, 
is housed at one side of the case, the other side being 
oecupied by the vertical open-ended cylinder in which 
the piston moves. Both cylinder and piston are made 
of naval brass. Variations in ambient temperature do 
not, therefore, affect the fit as it would if materials 
having different coefficients of expansion were em- 
ployed. The piston has no packing rings, but is very 
carefully hand-lapped in the cylinder so that the fit is 
sufficiently good to prevent any but negligible air 
leakage without impeding movement. The piston rod, 
which is of stainless steel, terminates in a crosshead to 
which is attached a pair of long lightly-stressed helical 
springs, one at each side of the cylinder and external to 
it. ese springs are anchored at their other ends to the 
bottom of the cylinder and, being in tension, oppose the 
vertical movement of the piston on the “ up” stroke, 
the air pressure being, of course, admitted under the 
piston. A small variation in the air pressure results 
in & movement of the piston, and the movement 
is t erred to the switch in the following manner. 
The crosshead is extended at one side to carry a silver- 
steel tappet rod which lies vertically outside the 
cylinder parallel to the piston rod and on the same 
side of the crosshead. The tappet rod carries two 
circular tappets secured to it by set. screws, and these 
tappets, as they rise and fall in response to the pressure 
variations in the cylinder, engage with the tilting or 
throw-over mechanism of the switch. The tappets can 
be set as desired anywhere on the rod and locked by 
the set screws. Some idea of the sensitiveness obtained 
is afforded by the fact that alteration of either tappet 
along the rod by } in. alters the pressure setting by 

about 4 Ib. per square inch. 

The wiring for either type of switch is very simple 
and once the limits have been set they will not vary. 
The mercury switch, being enclosed, is used for situa- 
tions in which sparking is undesirable, but it is 
stated that, owing to the large air gap and very quick 
action of the tungsten switch, the sparking at the con- 
tacts of the single-pole switch is very small even when 
the switch is used to control a large direct-current 
starter. The working parts of the switch are dull 
plated. The inside of the case is painted a dull black 
and the outside is finished in bright black cellulose 
enamel. The complete instrument weighs 17 Ib. 


LABOUR NOTES. 


THE stoppages in the coalfields of England, Wales 
and Scotland, due to dissatisfaction with the Porter 
wages award, ought never to have oceurred, as, under 
the terms of that instrument, not only were the working 
conditions of the industry improved to a record extent, 
but the colliers had the assurance of their leaders, 
including Mr. Lawther, the President of their Federa- 
tion, that no time would be lost in getting on with the 
“ vital job” of overhauling the wage structure. The 
award gave the highest minimum wage in the records 
of the industry and the proposed general overhaul of 
the wage structure marked a departure unique in its 
history. Moreover, the “ anomalies,”. as has been 
shown, could safely have been left to the two negotiating 
committees. 





At the meeting of Mining Association and Mine- 
workers’ Federation representatives on Wednesday last 
week over which Major Lloyd George presided, the 
Minister submitted the following pro’ :—(1) The 
only flat rate addition to wages whould be the cost-of- 
living bonus. (2) In the case of day wages, the other 
flat rate advances, and the ascertainment and other 
percentages, would be consolidated into the day wage. 
(3) To the basic piece-rate wages would be added the 
existing ascertainment and other percentages which 
would be further increased by the percentage which 
the flat rate other than cost-of-living bonus bears to 
the effective district minimum shift wage. The new 
piece rate would ensure that for the same output there 
would be no reduction in piece-work earnings ; rather, 
in most cases, there would be an appreciable increase 
in earnings. .(4) The resulting revised rates and the 
existing minima should be continued by an agreement 
between the two sides of the industry until December, 
1947, at which date either side might give six months’ 
notice of amendment or termination of the agreement. 





The Minister pointed out that these proposals in- 
volved an undertaking by the Government to continue, 
for the period stated, a system on the lines of that now 
provided by the Coal Ch Order, and to maintain 
the price of coal at a level which would ensure a reason- 
able credit balance for the industry. If the proposals 
outlined were accepted, the Government, he said, 
would give such an undertaking. Regarded as a 
whole, they provided a real incentive to piece workers, 
and would go some way to restore the former differential 
between the wages of pieceworkers and day-wage- 
workers. They would also, of course, dispense with 
the need for either a pit bonus scheme or a personal 
attendance bonus scheme. 





The representatives of both sides intimated that 


a further joint meeting with the Minister on March 23. 
An agreement has been reached between the parties to 
pay, in addition to the new minimum wage, allowances 
provided for in existing district agreements to in- 
dividuals working in excessive dust or in water, and 
for certain ambulance services. Part of the trouble 
in South Wales and some other districts has been 
due to the fact that it was proposed to set off such 
special allowances against any advantages which the 
Porter award gave. Major Lloyd George undertook 
that, after the strikers had returned to work, certain 
other matters concerning allowances peculiar to South 
Wales would be considered. 





A conference, attended by members of the executive 
of the South Wales Miners’ Federation, representatives 
of the lodges, miners’ agents, and miners’ Members of 
Parliament, was held at Cardiff on Saturday last to 
consider the situation. It unanimously recommended 
an immediate resumption of work. “ We are,” a 
statement issued to the lodges declared, “ unitedly of 
this opinion, because this stoppage fails to serve the 
best interests of the miners, and in jeopardy 
the lives of our colleagues on the fighting fronts. Some 
of the grievances which have precipitated this stop’ 
have already been settled. Other grievances will 
considered with the Government immediately upon a 
resumption of work. The Government has already 
made proposals to stabilise wages until June, 1948, 
except for fluctuations in the cost-of-living. Piece- 
workers are to be assured of increases in wages. Crafts- 
men’s and skilled workmen’s wages are still open for 
examination. This stoppage is delaying the settle- 
ment of these grievances.” 





It was officially estimated on Wednesday that 
85 per cent. of the 100,000 men, originally on strike 
in the South Wales coalfield, bad returned to work. 
Although the situation was stated to be improving 
with each shift, it was considered unlikely that the 
coalfield would be back to normal] before the end of 








the present week. 


they would consider the proposals, and there is to be | P®O 


After spuaiioring @ communication on the subject 
from the Trades Union Congress General Council, the 
Confederation of Shipbuilding and ineering Unions 
unanimously adopted the following resolution :— 
“ That this conference, appreciating the difficulties of 
the industrial position of our members under present 
war-time conditions, deprecates the activities of un- 
official movements such as the Shop Stewards National 
Council. We cannot accept responsibility for this 
Movement, and that the unions affiliated to the 
Confederation should instruct their shop stewards to 
refrain from attending the conference on March 12.” 





The Ministry of Labour and National Service states 
that the principal group of workpeople affected by 
changes ir rates of wages in January were men, youths, 
and boys employed in the coal-mining industry. Under 
an award of the industry’s reference tribunal, the 
national minimum wage for men was raised from 83s. to 
100s. a week in the case of un und workers and 
from 78s. to 90s. a week in the case of surface workers. 
There were also increases in the minima for youths 
and boys, those for youths of 18 to 20 years being 
rather greater in proportion than those for men. The 
increases resulting from the adoption of the new minima 
varied in different occupations and districts, and statis- 
tics are not yet available as to the numbers of work- 
people whose wages have been increased, or as to the 
aggregate amount of the increase. 





In other industries and services covered by the 
Ministry’s statistics, the changes in rates of wages, 
reported to have come into operation in the United 
Kingdom during January, resulted in an aggregate 
increase estimated at over 106,0001. in the weekly full- 
time wages of about 670,000 workpeople. The indus- 
tries and services affected included cotton spinning and 
manufacturing, boot and shoe manufacture, the heavy 
chemical industry, tin-box manufacture, paper-box 
manufacture, the non-trading services of local authori- 
ties in England and Wales, and waterworks undertak- 
ings in England. Of the total increase of 106,000I., 
nearly 35,0001. was due to arrangements made by joint 
standing bodies of employers and employees, and most 
of the remainder was the result of negotiations between 
employers and workpeople or their representatives. 





The number of disputes involving stoppages of work 
reported to the Ministry as beginning in the United 
Kingdom during January was 203, as compared with 
135 in the previous month and 104 in January, 1943. 
In these 203 new disputes about 74,000 workpeople 
were directly involved and 11,000 indirectly involved— 
were, that is, thrown out of work at.the establishments 
where the stoppages occurred, though not themselves 
parties to the disputes. In addition, about 5,000 work- 
were involved either directly or indirectly, in 
11 disputes which began before January and were still 
in progress at the beginning of that month. 





The number of disputes in progress in January was 
thus 214, involving nearly 90,000 workpeople; the 
aggregate number of working days lost in these disputes 
during January is estimated at approximately 232,000. 
Of all the stoppages of work through industrial dis- 
putes, known to have been in progress at some time in 
January, the coal-mining industry accounted for 100, 
involving over 66,000 workpeople and resulting in an 
aggregate loss of over 150,000 working days. 





Of the 203 disputes which began in January, 34, 
directly involving 3,200 workpeople, arose out of de- 
mands for advances in wages ; seven, directly involving 
1,900 workpeople, out of proposed reductions in wages ; 
66, directly involving 47,000 workpeople, out of other 
wage questions; six, directly involving 2,200 work- 
people, out of questions as to working hours; 15, 
directly involving 4,600 workpeople, out of questions 
respecting the employment of particular classes or per- 
sons; and 75, directly involving 19,800 workpeople 
out of questions respecting working arrangements. 





Of 201 stoppages which ended in January, 87, directly 
involving 14,200 workpeople, lasted not more than one 
day; 55, directly involving 7,400 Nr ya ors lasted 
two days; 33, direct! ly involving 15, workpeople, 
lasted three days; 18, directly involving 4,300 work- 
people, lasted from four to six days ; and eight, directly 
involving 6,600 workpeople, lasted over six days. 





On January 1, there were more than 650,000 good- 
standing members on the books of the International 
Association of Machinists—which is, in the United 
States and Canada, the equivalent of the Amalgamated 
Engineering Union—and there was reason to believe, 
it was officially stated, that the three-quarter million 








mark would be reached by the middle of the year. 
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WELDING DEVELOPMENTS IN 
BRITISH MERCHANT 
SHIPBUILDING.* 


By R. B. Sumpuzarp, B.Sc. 
(Concluded from page 200.) 


RECOMMENDATIONS for weldi procedures are almost 
confusing in their variety and claims. The busy ship- 
builder requires guidance on this all-important subject 
to ensure efficient and economical output in association 
with sound workmanship. High-amperage and deep- 
penetration procedures are poornng of ever increas’ 
benefit. To meet the urgent need for reliable guidance, 
a Sub-Committee of the Welding Research Council has 
carried out comprehensive tests under shipyard condi- 
tions, covering a wide of ures in the down- 
hand position, and the results of this work have now 
been published.+ Further tests are proceeding, and 
findings will be made available at an early date. 

In vertical and overhead positions, amperages are 
necessarily restricted ; it is in downhand positions only 
that full ‘cdventinn ean be taken of high-speed tech- 
niques. The benefits i Sade pre-fabrication, 
and also the full use of manipulators and ‘positioning 
devices, are therefore obvious. In the accompanying 
Table are illustrated various procedures for welding 
butts of j-in. mild-steel plating in the downhand posi- 
tion. The procedures detailed are either in actual 
production or are the result of thorough tests, and all 
are within the capacity of plant recently installed. In 
all cases, welding is carried out from one side only, 
thus avoiding turning over the work. Relative speeds 
are based on times for the completed weld, including 

cleaning and changing electrodes. 

Procedure B, which may be taken as re ting 
average practice with conventional V butts, has been 
adopted as basis for comparison of speeds. The time 
required to complete this weld is 40 per cent. of that 
for the multi-run procedure A, using No. 8 and No.10 

rods. The copper-backed tight butt procedure 
C is nearly four times as fast as B. It should be 
noted that joints D, E and F the further 
ona of providing not only the butt joint but also 
connection into a member on the 
cadualiin, thus eliminating fillet connections essential 
in association with A, B and C. The effect of high 
am is again shown in the com between 
D and E, the latter providing four times the output 
at double the amperage of D, and nearly three times 
that of B, without credit for the deep- penetration 
stiffener connection. With automatic w at 
1,000 amperes (F), a speed four times that of E and 
eleven times that of B is attained. 

For shipyard conditions, the above relative speeds for 
the manual procedures A to E are fully comparable, 
and clearly demonstrate the productive advantages of 
high-current welding. Comparison between manual 
and automatic speeds for shipyard work is dependent 
on the conditions prevailing, particularly the influence 
of set-up time for the machine. It is on long runs and 
at heavy amperages, where single-run manual deposit 
is not possible, and the high operating speeds from | 
automatic welding can be best realised. 

The manual procedures detailed in the Table have 
been arranged wherever practicable with the com- 
ponent runs at constant currents, thus reducing loss 
of time in adjusting settings. In procedure D, it has 
been found that, to ensure full penetration at the root 
run, the electrode should impinge directly on the metal 
at the base. The conventional 60-deg. V joint pre- 
paration has been modified, therefore, to increase the 
root gap, with the included angle reduced to 20 deg. 
The importance of sound metal and inter-penetration 
at the root cannot be over-emphasised. It is in this 
zone that cracking is most likely to occur. For root 
runs in V and similar joints, it is now generally accepted 
that small-gauge rods (Nos. 12 and 10) are less satis- 
factory than larger sizes. The heavier deposit not only 
reduces the rate of cooling, but is also better able to 
withstand the load set up by contraction across the gap 
after. welding, without failure. A further advantage 
of high-amperage welding is the reduction in contraction 
and angular distortion. With multi-run deposits from 
small-gauge electrodes, the latter is particularly trouble- 
some. 

Deep-penetration manual fillet-welding techniques 
also have been developed. By the adoption of proce- 
dures with suitable electrodes, the strength of a }-in. | 
leg fillet, for example, may be increased by some 50 per 
cent., due to the greater throat thickness obtained 
(Fig. 19); alternatively the strength of a normal }-in. 
fillet may be obtained by a }-in. deep penetrating weld, 





* Paper presented at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on January 21, 1944. Abridged. 

t Memorandum on Manual Welding of Butt Welds in 
Downhand Position, and with Welded-on Backing Bars 
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(T 12), issued by the Welding Research Council. 


thereby saving half the amount of deposited metal.* 
Where deeply-penetrating procedures can be a — 
to provide interfusion between the two fillets in a 
nection, a considerable increase in fatigue strength may 
also be obtained. 

With electrodes of many types now available, it is 
essential that only those having appropriate charac- 
teristics should be used for any particular work; the 
qualities of rods developed for vertical and overhead 
deposit are essentially different from those for penetra- 
tion welding. In the “touch” type, specially intro- 
duced for heavy-amperage, deep-penetration work, the 
heavy coating burns away after the core wire, thus 
ing a sheath, which, when maintained in contact 
with the work, automatically ensures constant arc 
length, and hence greatly simplifies operation. A semi- 
automatic machine designed for use with this type of 
electrode is now being widely used.t Fields in which 


Fig.19. 


NORMAL DEEP PENETRATION 








(6245.«) 


Bult Welds in }-in. M.S. Plate. Downhand Position. 
| 





No. of 
Runs. 


Electrode 
Gauge. 


Deposit. 











One at 
No. 10/10 in. 
Four at 
No. 8/11 in. 
O.H. One at 
No. 10/12 in. 


One at 


B 
(Manual) 


No. 10/12 in. 





One at 


Cc 
(Manual) & in./18 in. 


Two at 
No. 6/104 in. 
One at 


} in./12 in. 


Two at 


E 
(Manual) & in./18 in. 











(Auto- 
matic) 











electrode manufacturers can render additional service 
to the shipbuildin, pram J include the further develop- 
ment of reliable -penetration types for downhand 
work, and the pi salastion of electrodes suitable for 
welding vertically downwards. At the present time 
welding vertically upwards, while slow, is generally 
necessary for full penetration and sound deposit. Slags 
should be readily removed, particularly at weld boun- 
daries ; this is particularly important, even at surface 
runs, for p rotection against corrosion. Mechanical pro- 
oothes of deposited metal for mild-steel welding, it is 
considered, should approximate as closely as possible 
to those of the parent metal. A relatively high yield 
point is not desirable. 
It is of the utmost importance that the sequence of 
welding in all ship work should be methodically planned 


and controlled. While a wealth of experience has now | P’ 


been built up, from which guidance for particular con- 
ditions may be derived, much has still to be learned on 


* A Memorandum on Deep Penetration Fillet Welding 
(T 11) has been issued by the Welding Research Council. 
t A Memorandum on Deep Penetration Butt Welding 
(T 10) has been issued by the Welding Research Council. 
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this subject. The following rules should always be 
borne in mind in ery) emer | sequences : (a) allowance 
for contraction and distortion at individual joints to 
be made wherever practicable ; (6) welding to proceed 
from the centre towards the boundaries of the work: 
(c) welding under conditions of restraint is to be avoided 
and, where restraint is inevitable, particular attention 
must be paid to the procedures adopted. Where weld. 

is associated with riveting, the well-established 
a requiring the welded connections to be completed 
before rivets in the vicinity are closed, should be strictly 
maintained. 

Special consideration must be given to joint design, 
for shipbuilding purposes, suitable for modern welding 
techniques. Figs. 10 to 13, on page 210, show a 
successful arrangement for butt welds in light plating, 
with root penetration forming the scle connection 
to the flange of supporting stiffeners. For heavier 
plating,. particularly where the structure is subject 
to pressure from the stiffener side, it is generally 
impracticable, by penetration welds alone, to close 
the work efficiently over the full width of a normal 
faying flange. Several solutions to this problem are 
illustrated in Fig. 14, A, B and C, on page 210. The 
most common arrangement A, embodying widely- 

rivet holes, provides convenient means for 
the plating to the flange by bolting before the 
welding operation. In B, an overhead seal is laid 
at the toe of the stiffener. The width of backing flange 
in C is reduced, to ensure a narrow steel-tight joint, 
by burning back the normal uneconomical 
proposition, clearly demonstrating the need for suitable 
sections. 

The Department of Merchant Shipbuilding has given 
_| particular consideration to this subject, and a s l 
modified T. sectioy, Fig. 14, D, with a narrow faying 
flange is now available and in productive use. Other 
sections will be required. These may take the form 
not only of modified T sections of other dimensions , 
but also of flat bars, or bulb angles having a narrow 
faying palm, on the flat side of which other structural 
Types speciall may be riveted or welded (Fig. 14, E). 

suitable for fillet welding or fa n 
prey cutting need also to be considered. 
In the study of the most suitable forms of welding 
section to meet widely different shipbuilding purposes, 
valuable guidance has been afforded by the Sub- 
Committee on Ships’ Structures, of the Welding Re- 
search Council. The comparative strength and stiffness 
of riveted and welded stiffeners, both balanced and 
unbalanced in association with plating, and with 
various forms of end connection, have been investigated 
by this sub-committee on a s machine 

rmitting tests on large specimens. A number of tests 
ve been carried out recently at the request of the 
Admiralty, and a report has been published.* 

In designing hull forms for pre-fabrication, whether 
by welding or hydraulic riveting, full consideration 
has been given to modifications contributing to simpli- 
fied construction. Fig. 15, on page 210, illustrates two 
forms having the same dimensions, load draught, and 
displacement. In contrast to A, the lines of B 
incorporate the following features :—(a) Increased 
bilge radius providing greater length of parallel middle 
body—a ieee greatly increasing repetition work ; 
(b) straight-line frame sections having no tumble- home, 
with simplified stern structure, facilitating the pro- 
duction of shell panels with toe-on welded frames not 

to be bent ; (c) absence of sheer over midship 
body ( pro repetition work); (d) straight. 
line deck camber with knuckle at hatchway sides, or 
at longitudinal bulkheads in tankers, thus simplifying 
panel construction. 

Forms embodying these characteristics, developed 
by the Department of Merchant Shipbuilding, have 
been adopted for new construction after extensive 
model tests. The following examples may be quoted. 
(a) A large fast vessel of 0-68 block coefficient. From 
@ parent model giving excellent results, having 6-{t. 
bilge radius and 7- _ cent. parallel middle body, a 
modified form has mn derived. With a somewhat 
unorthodox amount of bilge radius, namely, 10 ft., 
21 per cent. age be middle body has been attained, 
and a reduction of about 5 a cent. in effective horse- 
power incidentally re (6) A 10,000-ton d.w. 
tramp vessel of 0-76 block coefficient. Modifications 
in a good prototype model having 4 ft. 6 in. bilge 
radius, 6-in. rise of floor, and 16 per cent. parallel 
middle body resulted in a form having 8-ft. bilge radius 
and no rise of floor, with parallel body increased to 
33 per cent., the effective horse-power being reduced 
by about 4 per cent. 

For small vessels, the structural advantages, for panel 
re-construction, of straight-line models with chine have 
also been fully utilised. Model tests on tugs of 65-ft. 
water-line length, built to lines of this type (Fig 7, 
page 198, ante) have proved slightly more efficient than 
those of a normal form of proved efficiency having 





* Third Interim Report on the Welding of Ships’ 
Structures. 
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the same block coefficient, up to a speed of 74 knots. 
This speed, corresponding to a speed-length ratio of 
0-93, appreciably exceeds that required when towing. 
Service performance of the tugs has confirmed these 
results. Similar forms have also been adopted for 
other classes of small craft, the construction of which 
will be greatly simplified and accelerated thereby. 

The following ee bg ee indicate the wide variety of 
welding embodied in recent construction. In a series 
of cargo vessels, the double bottom and bilge containing 
both welded and hydraulic-riveted material, is pre- 
fabricated outside the shipyards. Floors, — 
36 in. apart to permit of easy access, particularly for 
welding—and at the same time reducing the number of 
structural parts—are jigged in position by continuous 
fore-and-aft bulb-angle girders, replacing the conven- 
tional intercostal plates. Units consisting of margin 
plate, slotted to take floor ends and tank side brackets 
in one piece, are assembled and welded together with 
their continuous gussets, in lengths of approximately 
= ft., before erection at the berth. Tank-top plating 

in wide strakes fitted athwartships, the 
butts and seams being welded. For maximum welding 
output with heavy-gauge electrodes and the elimination 
of overhead work, these joints are in way of 
floor reverse-bars and fore-and-aft bulb angles. Widely- 
spaced rivet holes in these flanges provide ready means 
for bolting down and lining up the joints before welding, 
the rivets being driven after welding is completed. In 
the design as a whole, provision has been made for the 
ready introduction of progressive increases in the 
amount of shipyard welding adopted, as circumstances 
permit. The structure is also arranged as far as 
possible to jig and brace itself. 


STERN FRAME. 


Fig. 21. 


We.pep Butts anp SEams. 





Fie. 23. 


A design for the fabrication of large bulkheads, in 
| which welding is carried out by high-amperage auto- 
| matic work from the face side only, eliminating turning 
over, has been described in a paper delivered before 
the Institute of Welding.* Stages in this work are 
shown in Fig. 8, on page 199, ante, and Figs 16 to 18, on 
page 210. Joints are arranged in way of the narrow 
flange of a specially-rolled modified T-bar section 
(Fig. 14D). The vertical stiffeners are first laid on 
jigged trestles (Fig. 16) and the plating assembled and 
rea ale small spacers being temporarily inserted at 

to maintain the required gap at the joints. 
The plating is closed to the stiffeners by means of a 
jack, operating from a trans ble beam s 
the b (Fig. 17), and short tack welds run on 
the underside between plating and stiffeners. The 
joints are then welded by “ Unionmelt”’ machine 
(Fig. 8), the deposit penetrating deeply into the backing 
stiffener . After trimming and fitting of staging 
lugs and temporary lifting beams, the bulkheads are 
transferred from the shop (Fig. 18). The almost 
perfectly level surface of the completed panels is very 
noticeable. 

Corrugated bulkheads, eliminating independent 
stiffeners, were introduced many ago by a North- 
East Coast firm of shipbuilders, and have been since 
widely adopted on the Continent and in the United 
States, where horizontal tions are now an 
established feature in tanker bulkhead design, In 
this country, trough plates, pressed to standard depths 
of corrugation for vertical st are now delivered 
to shipyards, Their connections may be welded or 
riveted, with panel or individual plate assembly at.the 
ship, depending on the facilities available. 

A further example of welded fabrication is shown in 
Figs. 10 to 13, page 210, which represent large panels of 
su cture decks. The light plating is delivered to 
rem — mill-rolled edges, allowance being made for a 
at seams arranged at the centre of faying 

vol the supporting standard-section stiffeners, The 
stiffeners are laid on skids, and, after 

carefal Toe the plating is assembled in posi- 








* ENGINEERING, vol. 155, page 293 (1943). 


WELDED STERNFRAME UNDER CONSTRUCTION. 


tion. Closing of the work preparatory to welding is 
effected by means of small bolts, arranged as shown 
in Fig. 11. Welding is carried out manually, two 
passes being laid, the work progressing from the centre 
of the plate simultaneously towards each end. After 
completion of the panel, the ends are faired to the 
transverse beams and tacked ready for erection. The 
panels are entirely free from distortion, and overhead 
welding is eliminated. After erection on board, the 
transverse joints between panels are completed, inter- 
mittent fillets being run at the toes of the 6}-in. joist 


flange. 

Reference has been made already to small all-welded, 
tugs. These were designed for the fabrication of 
transverse structural units by a series of outside con- 
tractors, the units, in many cases complete with internal 
and deck fittings, being transported by road to the 
shipyard. _— careful system of jigging, ensuring 
accurate workmanship of the component units, work 
at the berth was reduced to the closing and circum- 
ferential welding of the connections between these 
transverse sections. Details of the construction and 
assembly are shown in Fig. 7, page 198, ante. No dis- 
advantage has been found to arise from the adoption of 
the complete circumferential butt in these small vessels. 
In addition to od * cross-cut ” system, an alternative 
method also adopted for small craft incorporates the 
assembly at the of pre-fabricated panels of the 
structure, these being of straight-line form and free 
from twist. The boundaries of these panels are closed 
on the berth at the chine and deck. 

In the early months of the war, many cast-steel 
sternframes were on order from the Continent. A 
possible serious delay in the delivery of urgently needed 
ships, therefore, had to be-overcome. The Depart- 
ment of Merchant Shipbuilding immediately investi- 
gated the possibility of welded fabrication, and, as a 
result of provisions made, such delays were avoided 
in the critical period of 1940. Simple designs were 
develo of standard types, incorporating heavy 
plates forming the rudder and propeller posts, 
and construction rapidly put in hand (see Fig. 22). 





As a result of the experience gained, there is no doubt 
that fabrication of these important structural members 
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has now come to stay. Examples of later designs are 
shown in Figs. 20 and 23, on page 219. 
Fig. 21, on page 219, illustrates the fore-end plating 
of a ship, in which the butts and seams have 
iveti confined to the framing only. 
riveting and weight, the 
reduces and 


and the 
— lectures should also provi 

Instruction will be given in fundamentals of the 
aia followed by general and detailed applications 
to ship design and construction. The co in 
this scheme of technical colleges and local organisations 


is assured. 
fete hm rg + of shipyard welding is of the 
greatest importance. ent, both manual 
td satomatc, has been instal, and new techniques 
introduced ; many firms are em 
a coals net hdthente cuntenapiéted, with labour of wil 
ee The responsi- 
foremen and e-hands i 


duction methods, has therefore been = up 
Advisory Service of Welding, Ministry of 
collaboration with the Admiralty. To assist manage- 
ee 
ments in a arey - technical memoranda are 
periodically issued by Admiralty. the 
volume of papers with which busy men have to deal 
under war-time conditions, these m are pub- 
lished in loose-leaf form for easy reference. 

The responsible duty of training welders is 
undertaken in outside centres and also in indivi 
shipyards. The Ministry of Labour has set up schools 
specially to meet shipyard requirements. Plant similar 
to that now generally installed in the yards is used, and 
the instructors are recruited from the industry. Many 
firms rely on training in their own schools, with the 
advantage that the trainee is under shipyard control 
from the outset. Whatever ce ig ae Nee 
and systematic control is essential. Supervision of 
Calas a8 SS eae Sine Sas wen 
only by competent and ample supervision 
fidence in sound workmanship be assured. Many 
wihiese hove tina tena Sie Ge chiggusietn' chums 
months, and more are urgently required. The proved 
aptitude of women for this work has opened up a fine 
source of recruitment under the prevailing conditions 
of labour shortage, and in this direction, particularly, 
women are pla: er reg tds 
the shipbuilding 

* Electric Welding in Shipbuilding. London: H.M. 


Stationery Office. (Price 7s. 6d. net.) Reviewed in 
ENGINEERRING of January 14, 1944, on page 24, ante. 
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29, 1942.—The machine shown is designed as an extenso- 
meter for testing ammunition feed links of the kind used 
in the assembly of disintegrating feed belts such as are 
used in the Browning machine-gun. Each feed link is in 
the form of a figure-of-eight fabricated from a sheet-metal 
blank and has a main eye loop and two offset end portions 
bent in opposite directions away from the central portion 
to form two smaller loops. The drawing shows the loops 
mounted ready for testing the link. The extensometer 
consists of a fixed head 8 on a base frame 9 and furnished 
with a spigot 10 for the attachment of the main loop of 
the feed link. The movable head consists of a block 11 
which is guided by rods sliding in the fixed head and by 
means of a rearward extension 13 running over a chain 
pulley 14. An indicator operating lever, consisting of a 
block 15, is pivoted at 16 on the movable head, and 
carries a spigot 17 for the small loops 6, 7 of the link. On 
one side of the block 15 is a fixed clamp jaw 19 for the 
operating rod of a dial and pointer type indicator which 
is secured to the forward end of the fixed frame 9. A chain 





runs over the pulley 14 and has one end connected to the 
extension 13 of the movable head while the other end 
supports a weight. The lever 15 is spring loaded so that, 
when the tension In the chain is relieved by means of a 
pedal, it is pulled away from the fixed jaw 19 of the 
clamp. The arrangement is such that until relative 
movement takes place between the operating lever 15 
and the movable head 11, the inner end of the indicator 
rod will be free between the clamp jaw 19 and the operat- 
ing lever. The machine is operated as follows : The two 
heads are first brought together and the link assembled on 
the spigote 10,17. The load is then applied and the first 
action is for any play at the connections of the link and 
spigots to be taken up, the control spring for the operating 
lever being strong enough to resist any movement of the 
lever about its pivot 16 on the movable head during this 
stage. Immediately all play has been taken up the spring 
is overcome by the applied load and the lever swings to 
close the clamp and grip the actuating rod 20 of the 
indicating instrument. The extension of the test link is 
recorded on the dial, and since this instrument does not 
register unti) all slack has been taken up and variation 
between the controls of the loops of the link is accounted 
for, only actual extension is registered. This allows for 
rapid operation, as the instrument always reads from zero 
regardless of any variation in the form of the link. 
(Accepted August 3, 1943.) 
, METALLURGY. 


555,475. Die-Casting Machine. T. H. and J. Daniels, 
Limited, of Stroud, and J. L. Daniels, of Nailsworth. 
(2 Figs.) June 22, 1942.—The machine is a cold-chamber 
die-casting machine having an improved injection 
mechanism. The injection plunger 11 is moved forward 
(to the left in the figure) on the injection stroke, entering 
a sleeve 13 in & movable die-table 14 so as to force 
molten metal through the die-table into a die 15. The 
molten metal is previously ladled by an operator into a 
pouring slot 16 in the sleeve 13. The construction ensures 
that the injection plunger 11 centralises itself upon the 
sleeve 13, so eliminating the effects of any slight side-play 
which may occur in the guide-plate 12. The injection 
plunger at its back end is enlarged to constitute the 
head 17. To the end surface of this head is attached an 
approximately hemispherical dome 18, which is held 
concentric to the injection plunger, but has a certain 
amount of longitudinal play, the dome being spring- 





loaded so as to be held stable at a short distance from 
the head 17. The curved surfaces of the dome bed into 
a socket-plate 19, which is centralised on the guide. 
plate 12 by screws 21, which also pass through an annular 
keep-plate 22 having an inward flange. When the screws 
21 are fully tightened, the keep-plate beds upon the 
socket-plate 19 and at the same time its flange bears 
upon the head 17. The springs with which the dome j, 
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loaded keep it pressed against the socket-plate 19 ani 
the head 17 pressed against the flange while leaving the 
injection plunger with sufficient flexibility to enable it 
te move to correct any slight lateral displacement of th: 
guide plate 12 from the true alignment. This “ floating " 
of the injection plunger does much to obviate the scoring 
of the tip and of the sleeve into which it slides, so fre 
quently experienced in the working of die-castinw 
machines. (Accepted August 24, 1943.) 


SHIPS AND NAUTICAL APPLIANCES. 


555,227. Distilling Apparatus for Lifeboats. G. Keenan 
of Great Crosby, and J. A. Mulhern, of Liverpool. (7 Figs.) 
March 6, 1942.—The invention is a compact apparatu« 
for distilling small quantities of fresh water from sea- 
water. The cylindrical boiler shell 1 is bolted to a lower 
plate 3 perforated with a series of air holes, the plate 
being spaced by distance-pieces from a base plate 5 
Within the boiler shell is a conical] firebox and combustion 
chamber 6, tapering towards the domed boiler shel! 
cover 7 secured to the top flange of the boiler shell by 
bolts and wing nuts. The upper end of the combustion 
chamber is secured to a sleeve 11 carrying a funnel lia 
and a conical baffle plate 14. The baffle plate has a 
series of perforations and is cut away at 16 opposite the 
vapour outlet 17. This prevents any tendency to priming 
and minimises the effect of turbulence while allowing for 
an easy exit of the vapour. The vapour passes by way 
of the branch 17 to the condenser. This consists of a 
tubular casing 19 through which passes the inner vapour 











(i) Seman ma) * 
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tube. The condensed vapour passes into the inner vapour 
tube. The condensed vapour passes into a filter 23 con- 
taining granulated charcoal and at the base of the filter 
is an outlet pipe forming a syphon bend and water seal. 
Cold water is circulated through the condenser by a 
hand pump, a three-way cock in the circuit having «4 
branch to the boiler-feed connection. In use, the boiler 
is filled and the fire is lighted by dropping burning paper 
or oily waste down through the top of the firebox, the 
funnel 14a being, if necessary, removed for this purpose. 
Wood is then dropped in. The vapour generated passes 
by way of the outlet 17 through the condenser, and 
cooling water is circulated through the condenser jacket 
by the pump. After being in use some time, the boiler 
and furnace need to be cleaned. The ash is removed 
from the firebox by disconnecting the boiler shell from 
the lower plate 3, completely opening the bottom of the 
firebox. By loosening the wing nuts removing the boiler 
cover 7 and inverting the boiler, the residual heavy brine 
can be emptied from the water space. In practice, the 
boiler can be refilled. with sea-water and evaporated 
about four times before it and the furnace need to be 
cleaned. The whole apparatus is very compact, the 
boiler being about 9 in. diameter by 18 in. high, so 
that it can be easily stored in the restricted space available 
on a ship’s lifeboat. (Accepted August 11, 1943.) 
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EFFICIENCIES AND 
OUTPUTS OF COMBUSTION 
TURBINES. 

By Prorgssor 8. J. Davrgs, D.Sc. (Eng.), 
and M. I. Fawzi, Ph.D. 

(Concluded from page 184.) 

Effects of Compounding both Compression and Ex- 
pansion.—The compounding of both the compression 
and expansion stages involves the complication of an 


P| Fig. 15. 











Curves A, K, J and A,, K,, J; in Fig. 17 are plotted 
from the data in Table I, for T, = 1,500 deg. F. abs. 
and 7, = 7, = 0°85, A, A, being for the simple 
case, J, J, for combined compounding with perfect 
intercooling during compression, and K, K, for 
combined compounding with 50 per cent. intercool- 
ing during compression. The relative increase of 
efficiency as shown by A, J, and K is most marked, 
especially for higher values of R, and the increase 
is not very sensitive to the efficacy of intercooling. 
The relative increase of output is even more striking. 
To take definite figures, compare the results on 


” Fig.16. 








pairs of curves D, D,, M, M,, N, N,, being for 
the value T, = 1,500 deg. F. abs., while the single 
curve of output P, is for T, = 1,600 deg. F. abs. 
Comparing the values at R = 4 for the simple case 
shown by D, D, with those at R = 10, it is seen that 
the increase of efficiency is from 0-229 to 0-295 for 
N and 0-298 for M, while the output increases from 
39-34 on D, to 59-8 on N,, 72-8 on M,, and reaches 
86-00 B.Th.U. per pound of air on P,. The results 
from Figs. 17 and 18 enable the following conclusions 
to be drawn: firstly, that an appreciable improve- 
ment to efficiency follows combined compounding ; 
secondly, that the output may be expected to 
| increase by as much as 50 per cent., even when the 
| intercooling has the lower value ; thirdly, that while 
| the increase in efficiency following the raising of 
| T, from 1,500 deg. to 1,600 deg. F. abs. is small but 
|appreciable, the increase in specific output is 
extremely important. 

Effects of Heat Interchange between Exhaust Gases 
and Compressed Air.—With all these cases so far 
examined and under all conditions, the temperature 
of the exhaust gases from the turbine is considerable 
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. and it is clear that utilisation of this exhaust heat is 
very desirable. Two methods which were found in 
the previous article to yield improvements to instal- 
lations with single compression and expansion were 
(a) transferring as much as possible of this heat to 
p the compressed air delivered to the combustion 
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intercooler and a secondary combustion chamber as 
additional components, while the compressor and 
turbine must naturally be designed in accordance 
with the densities of the gases at various points of 
thecycle. In view of the benefits shown to be derived 
from the separate compounding of compression and 
expansion, it is desirable to investigate the effects 
of combined compounding. The same assumptions 
were made, as regards T,,, 7, and 7 as in the earlier 
cases and the results of the calculations are given in 
Tables I to IV, page 182, ante. In compounding the 
compression, the intercooling was taken as 50 per 
cent. and 100 per cent. efficient, so that two values 
are given for combined compounding in each table. 
Figs. 15 and 16 give the pressure-volume and tem- 
perature-entropy diagrams for the case with 100 per 
cent. intercooling, while Figs. 17 and 18 give curves 
of efficiency and output upon which discussion of the 
value of combined compounding may be based. 





curves A, A, with R = 4 with those on curves J, J, 
and K, K, with R= 8. Efficiency has increased 
from 0-177 on A to 0-216 on K and to 0-228 on J, 
while output has increased from 29-6 on A, to 
44-7 on K, and to 55-76 B.Th.U. per pound of air 
on J,. Curve L,, giving the net output for T, = 
1,600 deg. F. abs. and perfect intercooling, is plotted 
from the data in Table III, and comparison between 
the values on curve J, and L, shows, with the same 
efficiencies for compression and expansion, a further 
increase in output following an increase in T, from 
1,500 deg. to 1,600 deg. F. abs. At R = 8, J, gives 
an output of 55-76, while L, gives an output of 
67-37 B.Th.U. per pound of air. Reference to 
Tables I and III shows, however, that the improve- 
ment in efficiency due to this increase of T, is only 
from 0-228 to 0-245 at R = 8. 

Fig. 18 shows similar curves plotted from the data 
of Tables II and IV, in which », = 4; = 0-9, the 








chamber, and (6) utilising this heat in an exhaust 
boiler to raise steam which, in a steam turbine, con- 
tributes to the net output of the installation. 
Method (a), by reducing the fuel consumption, was 
shown to improve the overall efficiency of the instal- 
lation but had only a very slight effect on the 
output; method (6) did not affect the gross fuel 
consumption but, by increasing the output, increased 
proportionately the overall efficiency. 

Fig. 19, page 223, illustrates, on a basis of pressure 
ratio, R, the temperature conditions which come into 
consideration and is concerned with the cases in 
which T, = 1,500 deg. F. abs. and », = 4% = 0-85. 
Curves A and B give, respectively, the temperatures 
of the exhaust gases with two-stage and with simple 
expansion in the turbine. These apply whatever the 
conditions may be during compression since, the 
maximum temperature T, being reached anyway, 
the compression has no influence on the tem- 
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peratures in the turbine. Curves C, D, and E give 
the temperatures of the compressed air leaving the 
compressor, C and D being for two-stage compres- 
sion, C with perfect intercooling and D with 50 per 
cent. intercooling, while E gives the temperatures 
with simple compression. In the limit, with an 
infinitely large heat interchanger, the air at the 
temperature of E can receive heat from B up to 
R = 6-8 and from A up to R = 9; the correspond- 
ing values for curve D are R = 8-9 with respect to 
B, and R = 12-2 with respect to A; air at the 
temperatures of C is only limited at R = 13-8 with 
respect to B, within the range of the figure. In 
order to keep the size of the heat interchanger to 
practicable limits, a difference of temperature of 
120 deg. F. is assumed, and the dotted curves A’, 
B’ are drawn 120 deg. F. below A and B respectively ; 
the limiting values of R are now those of the points 
of intersection p, g, r on A’ and s, t, v on B’. 
Consider.the state of affairs at R = 8 on curves 
A’ and C. The temperature of the compressed air 
is 743-8 deg. F. abs., and the corresponding value on 
A’ is 979-64 deg. F. abs. To raise 1 lb, of com- 
pressed air from 743-8 deg. F. abs. to 1,500 deg. F. 
abs., 189-33 B.Th.U. are necessary and without heat 
interchange is supplied by 0-01037 lb. of fuel of net 
calorific value of 18,257 B.Th.U. per pound. Ifnow, 
by heat interchange, the compressed air is raised 
to the corresponding value on curve A’, namely 
979-64 deg. F. abs., only 0-00715 lb. of fuel is 
necessary to raise the temperature over the remain- 








der of the increment to 1,500 deg. F. abs. The 
decrease in output due to the decrease of the weight 
of the combustion gases expanding in the turbine, 
being in the ratio of (1 + 0-00715) to(1 + 0-01037), 
is greater than the increase in output due to the lower 
temperature at the end of the expansion following 
the increase in the air-fuel ratio; the net decrease 
in the work done in the turbine is very minute, and 
thus the output of the turbine is very slightly 
reduced, so the increase in overall efficiency is from 
0-228 to 0-294, an improvement of 28-84 per cent. 

The results of calculations of five cases are shown 
in Fig. 20, in which the full lines show overall 
efficiencies and the dotted lines net outputs, all on a 
base of the temperature of the air entering the 
combustion chamber. The pairs F, G and H are 
with R = 4; the pairs J and K with R= 8; the 
curves start at the temperature when there is no 
interheating and are continued to the right to the 
practicable limits. F and J are for compressor 
compounding with perfect intercooling, G and K for 
compressor compounding with 50 per cent. inter- 
cooling, and H for simple compression, expansion 
being compound in all cases. With very slight 
reduction of output, F reaches a value for efficiency 
of 0-325, while G, with only 50 per cent. intercooling, 
reaches 0-296, still avery markedimprovement. All 
the assumptions made in the case of the pair of 
curves G are conservative. To go to the higher 
maximum temperature, 1,600 deg. F. abs. and to 
assume the higher component efficiencies, 7, = 4; = 
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0-9, involves a higher standard of design. Fig. 21 
shows the corresponding curves for this case for 
R= 4; curve F’ is seen to reach an efficiency of 
0-412, while curve G’ reaches 0-39, both very high 
values, with a negligible falling off of output. 
Method (a) clearly provides a convenient means of 
raising the overall efficiencies to high values and, it 
should further be noted that, even after giving up 
heat in the interchanger, the exhaust gases are still 
at a level of temperature which can, in some installa- 
tions, be utilised outside of the power unit. 

Effect of Heat Interchange in an Exhaust Boiler.— 
Details of the calculations with method (6) were 
set out in the earlier article and will thus be treated 
briefly here. It will be assumed, as before, that 
the temperature of the exhaust leaving the 
boiler is 350 deg. F. (810 deg. F. abs.) and that 
steam is produced dry saturated at 30 lb. per square 
inch abs. (15-3 lb. per square inch gauge) at which 
the temperature is 250 deg. F. A vacuum of 28 in. 
of mercury, and a feed-water temperature of 86 deg. 
F., are assumed. Of the heat given up by the 
exhaust gases, 90 per cent. is assumed to be received 
in the boiler. An overall efficiency ratio, from 
heat to work, in the steam tyrbine, including the 
auxiliaries, of 0-6 is assumed. ~ This method leaves 
the performance of the compressor and turbine 
units of the combustion turbine unchanged. The 
calculations merely concern the net extra output 
developed by the steam turbine and the propor- 
tionate raising, in consequence, of the overall 
efficiency of the installation. 

Table V, opposite, gives the results for all four sets 
of cases, namely, = 1,500 deg. and 1,600 deg. F. 
abs., and , = 4 = 0-85 and 0-9. It is seen that, 
even without turbine compounding, considerable 
increases of output and efficiency are realised, but 
the greatest improvements occur, as would be 
expected, with turbine compounding, since the 
temperatures of the exhaust gases are higher under 
these conditions. Bearing in mind that this method 
adds considerably to the complexity of the instal- 
lation, it is reasonable to assume that it is most 
likely to be adopted with combined compounding 
and in high grade installations. Limiting dis- 
cussion to this case, it is seen in Table V that the 
best all round ces in the four sets of con- 
ditions are: (1) efficiency 0-259 (0-252) and output 
63-2 (52-2); (2) efficiency 0-344 (0-321) and out- 
put 77-6 (62-1); (3) efficiency 0-279 (0-276) and 
output 76-8 (65-4); (4) efficiency 0-345 (0-348) 
and output 93-6 (80-0), the figures in brackets in 
each set being with 50 per cent. intercooling. 

While the values for efficiency rule somewhat 
lower than those obtained with method (a), the 
values for output are much higher. Output has 
been stated throughout this article as B.Th.U. per 
pound of air and the values given, in relation to 
the dimensions, weights and costs of the installa- 
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tions, are in direct proportion to the output per 
unit volume of atmospheric air supplied to the air- 
compressor component. Thus a high value of 
specific output means that, for a given horse-power, | 
the volumetric capacity of the low-pressure stage | 
of the compressor can be made correspondingly 


MATHEMATICS IN 
ENGINEERING. 
By R. G. Manuey, B.Sc. 
(Concluded from page 204.) 


lower, so that, to off-set the additional components 
necessary in method (5), a corresponding reduction 
can be made in the dimensions of the compressor. 

It is now desirable to consider all these various 
combinations and to set out some data which will 


TURNING now to consider the working arrange- 
ments whereby the best use may be made of mathe- 
matics in engineering research, it must be pointed 
out at once that there are very few men who are 
able to excel both in mathematics and in engineering 


enable rough comparisons to be made. Published | science. To a large extent, the situation cannot be 
test data are very few, so that the authors find it | remedied, since the mental habits essential to success 
very difficult to give more than a rough form of |as a mathematician (which involves rather more 
comparison ; nevertheless, they think that the data | than the ability to pass university examinations) do 
given below will help individuals to judge, according | not coincide with those essential to success as an 
to their special circumstances, the relative advan-| engineer. Even in those exceptional cases where 
tages and disadvantages of the different installa- | the mental conditions are favourable to effective 
tions, development in both studies, time and economic 

In Table VI, page 222, which is based on T, conditions seldom allow the situation to be fully 
1,500 deg. F. abs. and », = ™ = 0-85, the first line| exploited. Although it is true that the excuse that 
gives the type of installation and the second the | “ there just isn’t time for it” is very over-worked, 
extra components added to the simple case for every | it remains a fact that there is not sufficient time for 
type. The third line gives the efficiency of each type, | a single individual to acquire a vast background of 
relative to that given by the simple case, while the | engineering experience together with considerable 
fourth line gives the relative output per pound of air, | facility in mathematical research. It appears, 
the simple case being taken as 100.. In each case the | therefore, that attempts to turn trained mathe- 
value of the pressure ratio, R, at which the value of | maticians into engineers will not be very successful ; 





efficiency and output is taken, is that giving optimum | yet this is the plan adopted in many cases where | 
mathematicians are employed in engineering estab- | 


conditions. 
In determining the savings in running costs with | lishments. 
each type of installation, it is necessary to consider,! The contention that no one can be of much use 
in addition to the data given in the third line,|to an engineering concern unless he has served his 
probable increased maintenance charges as the com- | time as an apprentice, is one with which the writer 
plexity of the installation increases. These data, | flatly disagrees. Most engineers show no reluctance 
however, give a true picture of fuel costs, which about taking the professional advice of doctors or 
tend to become an increasingly large item in running lawyers, but many are extremely loth to accept the 
expenses. dicta of a mathematician, simply because he has 
For determining the savings in initial costs and | not been trained as an engineer. For some reason, 
the improvement in power-weight ratio, in addition | they deny professional status to the mathematician. 
to the data given in the fourth line, it is necessary | [t should by now be evident that useful work can 
to know, for each case, the cost and weight per | be done by a mathematician, and his results applied 
pound of air, relative to that of the simple case. | effectively to engineering problems, provided his 
With this information, it would be possible to| investigations are guided by the responsible engineer. 


estimate the cost and weight per unit power. For| There is no reason why a “ brains trust” type of | 


example, if the relative cost per pound of air of a| organisation should not be successful, the research 


certain installation is 150, and the relative output |engineer presiding over a panel of specialists ; | 
per pound of air is also 150, there will be no change | among the specialists, the majority of whom will | 


in cost per unit power. Data regarding actual cost | normally be engineers, would be included a mathe- 


and weight per unit power would be unreliable, | matician, with perhaps a physicist or a chemist, | 


since these depend largely on the size of the installa- | depending upon the nature of the research. In an 
tion, the firm manufacturing it, and the cost of raw | engineering establishment the engineer will naturally 
materials. It is hoped, however, that the data | assume control, but the validity of expert opinion 
as given in the table will form a basis for comparison | from the non-engineering specialists should not be 


when the conditions,of a particular application are | 
under consideration.” 

In conclusion, the authors wish to record their | 
indebtedness to Mr. A. T. J. Kersey, Wh.Ex., 
A.R.C.Se., M.I.Mech.E., of King’s College, London, | 
for his helpful criticism. | 


CONTROL OF RuBBER.—The Minister of Supply has | 
issued the Control of Rubber (No. 21) Order, 1944 (S.R. | 
and O. No. 206, price 6d.), which revokes Orders No. 2, | 
3, 9 and 14, and consolidates the provisions prohibiting 
or regulating the use of natural, synthetic or reclaimed 
rubber, liquid latex, gutta percha and balata in the 
manufacture of specified articles. 





FAN AND ALLIED MANUFACTURERS’ ASSOCIATION.— 
At a meeting attended by representatives of 29 firms 
engaged in the manufacture of fans, held at the Waldorf 
Hotel, London, in January, it was decided to form a Fan 
and Allied Manufacturers’ Association. The main objects 
of the Association are to promote and protect the interests 
of British fan manufacturers, with due regard to the 
interests of the public, and to provide facilities whereby 
the Government and public bodies can confer with and 
ascertain the views of the fan industry. The Association 
also aims to promote standardisation within the industry, 
to formulate codes of practice and to encourage research. 
Mr. Geoffrey Woods (Woods of Colchester, Limited, 
Colchester, Essex) has been elected chairman, and the 
members of the Council are Mr. E. G. Batt (The General 
Electric Company, Limited); Mr. N. Gilbert (Berkeley 
and Young, Limited); Mr. E. Lacy-Hulbert (Aland Fan 
Company); Mr. A. E. Lawrie (Aerex Fans); Mr. T. P. 
Majer (Standard and Pochin Brothers, Limited): and 
Mr. F. D. Moul (Air Control Installations, Limited). All 
communications should be addressed to the secretary of 
the Association, 46, Kingsway, London, W.C.2. 





questioned. 

working arrangement that will be adopted is 
affected, of course, by many factors, and, in any 
case, it is a domestic matter to be settled by each 
organisation for itself; it has been mentioned here 
in order to express the writer’s opinion that a mathe- 
matician, trained as such, can be of practical use 
in industry, this having a bearing upon the question 
of how mathematics should be taught in schools and 
colleges. 

At present, mathematics is a compulsory subject 
for London University matriculation. The advis- 
ability of maintaining this compulsion is the subject 
of controversy, and it must be admitted that there 
are good arguments both pro and con. Certainly, 
some measure of mathematical learning is essential 
for all technical students, but this does not imply 
that either the present syllabus or the present 
methods of teaching should be retained. Much of 
the formalism of the classical exposition of elemen- 
tary mathematics could conveniently be jettisoned. 
Absolute rigour of demonstration is probably an 
ideal which cannot be realised, and it is doubtful 
whether, in the early stages, serious attempts 
should be made to approach it. In the kindergarten, 
children are taught to add two and two together 
and get four as the result; at the height of a 
distinguished career, a mathematician may, in 
deadly earnest, ponder the nature of numbers in 
an attempt to discover just why two and two make 
four. A large amount of intuition is requisite in 
daily life, and even in daily technical life, and 
attempts to banish intuitional concepts from mathe- 
matics have not been conspicuously successful. 
Why, then, should young students be expected to 


use much more formalism in their mathematics 
than is essential ? 

The study of plane geometry by the Euclidean 
method is a case in point. “ Euclid” is the unfo; 
tunate result of trying to combine the study of 
logic (or “clear thinking”) with the study of 
spatial relations. Now, logic is a basic requirement 
for all the sciences, and, indeed, for intelligen: 
thinking of any kind; and spatial relations are 
practical affair. It would appear to be mor 
efficacious to separate the two, particularly as bad 
teaching can leave an almost indelible impressio; 
on the mind to the effect that Euclid’s results 
must be true, since one can prove them. Quit 
recently, an article advocating some sort of socia! 
reform was introduced with an assertion to th 
effect that “ mathematicians base their work on 
indisputable axioms, and proceed by infallible logi 
to draw correct conclusions.”’ The fact is, of cours 
that they do nothing of the kind. Conclusions, 
except of a trivial nature, can only be established 
on the basis of some assumptions. The most famous 
assumptions in Euclid concern the properties of 
parallel lines. If contrary hypotheses are assumed, 
a non-Euclidean geometry will result. 

The point of present significance is that it is no 
easier to verify the “ parallel axioms” by direct 
measurement than to verify any of the deduced 
theorems by the same means. It may be argued 
that it is simpler to verify the axioms than to verify 
| all the derived theorems, and this argument would 
be relevant if every theorem were established by 
| ab initio deduction ; in practice, however, one is 
| permitted to quote “standard theorems,” which 
| could be appreciated as well from observations plus 
intuition as by deduction. It is said that a certain 
youth, faced with the examination question : 
“Prove the theorem of Pythagoras,’ commenced 
his answer with the statement that “One cannot 
prove this, or any other theorem; one can only 
show them to be highly probable.” That youth 
possessed a much better grasp of the nature of 
mathematics, and of its relation to practical affairs, 
than do many graduates. 

The reorganisation of education is imminent. It 
should be possible to rearrange the teaching of 
elementary mathematics so that much of the formal- 
ism is suppressed, emphasis being given to the 
practical application of results. The Euclidean 
study of geometry could be advantageously replaced 
| by a course in logic, using everyday assumptions 
| and arguments in place of geometrical axioms and 
theorems, and a course in practical geometry, using 
scales and protractors. The treatment of algebra 
may require little revision, since it is essentially a 
formal subject, concerned with the technique of 
manipulating symbols; but the usefulness of 
algebra as part of a student’s equipment for problem- 
solving would be greatly extended if more time were 
spent in studying the way in which algebraic forms 
and equations occur in practical problems. The 
same remarks apply largely to simple co-ordinate 
geometry, the use of which can be illustrated admir- 
ably by application to some of the problems of 
machine drawing or cartography. Elementary 
trigonometry is rather a dull subject, and could be 
enlivened considerably by setting the class to carry 
out an easy survey, using home-made theodolites. 
The principles of the calculus are simple, but are 
usually obscured by a preliminary formal treatment 
of limits; yet those who are fortunate enough to 
have been introduced to calculus by a good teacher 
find it an interesting study, and, at the same time, 
acquire a good insight into the powers of mathe- 
matics applied to physical problems. There is great 
seope for the application of common-sense to the 
teaching of elementary mathematics; it can be 
made both interesting and useful. The popularity 
of detective fiction cannot be denied, particularly 
where the reader is given all the relevant facts and 
is as favourably placed as the detective for solving 
the mystery; much simple mathematics can be 
taught by the same method. 

The most important reform the writer wishes to 
urge is not concerned with the detail of syllabuses, 
but with the general attitude maintained towards 
mathematics. The student should be shown the 
practical application of mathematical principles and 
methods, and encouraged to apply them himself 
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wherever possible in everyday life, not solely for 
the purpose of getting the right answer to an artificial 
problem posed in a text-book. The practical import- 
ance of mathematics lies in problem-solving, and the 
problems on which the student tries out his newly- 
acquired powers should have some basis in fact. 
A slight tendency in this direction can be noticed in 
the examination papers of some universities ; refer- 
ences have been made lately, in questions on gyro- 
scopic action, to “aircraft propellers” instead of 
to “ rotating rigid bodies”; and the old question 
of finding the path followed by a dog that starts off 
due south of its master (who is proceeding at a 
steady pace due east) and always walks at constant 
speed towards him, has been posed recently in terms 
of military tanks. By these means, the unfortunate 
misconception of mathematics as a high-flown and 
practically useless subject can be avoided, and the 
student’s working equipment can be improved by 
the addition of a tool which he knows how to use. 

It is clearly impossible, and probably undesirable, 
for an individual to lay down definite proposals in 
a matter of this nature; the foregoing notes are 
presented in the hope that some, at least, of the 
observations will be borne in mind when the final 
arrangements are made for post-war training, and 
in the belief that the requirements of the industry 
will be considered at that time. 





NOTES FROM SOUTH AMERICA, 


Reports in most of the countries of South America 
continue to emphasise that the enormous pent-up 
demand for imports, which must be satisfied as soon 
as possible after the war, mainly relates to engineering 
and transport goods, and similar equipment. The 
millions of blocked sterling accumulated in London 
should then be available to pay for British exports to 
Latin America—particularly to the River Plate coun- 
tries and Brazil—and should serve as a trade buffer 
until such time as international arrangements—if any 

are concluded regarding tariffs, exchange stabilisa- 
tion, ete. Therefore, British manufacturers would do 
well to inquire now from their South American agents 
the actual lines which will be required as soon as they 
are permitted to manufacture and export. So far as 
the use of these balances is concerned, competition 
with the United States should be on a healthy price 
basis, inasmuch as post-war import demand from Latin 
\merica will probably be so great as to absorb both 
the blocked sterling and the dollar balances. It might 
be of value also to follow the North American example 
by investigating the possibility of linking British capital 
with local South American capital by the investment 
of sterling in new plant and machinery which could be 
bought in Britain. Moreover, as the machinery would 
be of the latest type, which it has not been generally 
possible to export to South America during the war, 
it might be worth while to examine the possibilities of 
British firms taking selected apprentices from the 
Latin-American countries. After having graduated 
and qualified, these students would return to their 
native countries to take their place in the supervision 
and management of plant, works, etc., and should 
become protagonists of British goods and methods. 
This trainee system is being actively adopted by North 
{merica, particularly in regard to participation in 
Brazilian factory expansion. It may be noted that, 
at the Economic Congress recently held in Rio de 
Janeiro, where a long-term industrial policy was 
advocated, it was recommended that the preparation 
of industrial directors and managers should be speeded 
up by sending young men to study industrial methods 
in the United States, Canada, and Great Britain. 

The development of air services will play a prepon- 
derating part in South America’s post-war international 
trade relations. An encouraging feature in this con- 
nection is the formation of British-Latin American Air 
Lines, the new organisation sponsored by the leading 
British shipping interests. With regard to the out- 
standing development of North American air services 
to South America, Pan-American Airways are now 
accepting cargoes for air transport to any Latin- 
American country, preference being given to articles 
which have been conceded priorities. The new two- 
way weekly air cargo service between Miami and Pardé 
(Brazil) is reported to be already operating, with Clipper 
passenger aircraft converted to carry four tons of cargo 
each. A second United States air concern (Panagra), 
which last year extended to Buenos Aires its weekly 
cargo service along the western coast of South America, 
is now reported to be studying the post-war intensifica- 
tion of its air services between the United States and 
South America, including the establishment of a service 
across the Andes from Bolivia to Brazil. In addition, 
the four principal Portuguese shipping companies are 


; in 








stated to be planning to establish an air service between 
Portugal and Brazil. 

An interesting position is revealed in the 1943 report 
of the Export-Import Bank of Washington, which, 
over the past few years, has placed large credits at the 
disposal of the Latin-American countries for general 
development purposes, particularly for engineering, 
mining and transport equipment, and primarily to 
facilitate the delivery of strategic materials required by 
the United States. It is disclosed, however, that com- 
paratively little use has been made of these credit 


facilities. Prior to December 31, 1943, credits author- | large 


ised for Latin America totalled about 296,000,000 dols., 
but only some 84,000,000 dols. were actually disbursed 
and repaid; and the balance of 212,000,000 dols. was 
either cancelled or had expired. With regard to new 
outstanding credits, the total authorised is now about 
436,000,000 dols., of which, however, as much as 
320,000,000 dols. has not yet been drawn upon. The 
explanation of this position undoubtedly lies in the 
enormous dollar balances held by South America on 
purely trading account, only a small part of which 
can be used at present to pay for imports, so that it 
has not been found necessary to take advantage of the 
Export-Import Bank credits. 

The post-war demand from Brazil for factory plant 
and re-equipment will be particularly heavy, and this 
is undoubtedly the most promising South American 
market for British capital goods of practically all 
kinds. In Argentina, commodities for which there 
will be a strong and insistent demand include steel 
bars and rods, tubes, galvanised sheets, tinplates, rails, 
electric cable, shears, needles, pen-nibs, spades, picks, 
railway wheels and axles, screws, nuts and bolts, 
knives, axes, hammers, saws and other hardware, agri- 
cultural machinery and implements, motor vehicles 
and tyres, aircraft, and wireless accessories. Demand 
in Uruguay will be primarily for coal, machinery, 
motor cars, and a great range of the manufactured 
goods for which the United Kingdom has an established 
reputation. During the three years before the war, 
Germany supplied 50 per cent. to 70 per cent. of the 
total Chilean imports of steel, but the i 
integrity of the British merchant, and his ability to 
deliver a reliable product at a better price, once cheap 
competition by Germany and Japan is removed, 
should enable British manufacturers to regain a great 
part of the former pre-eminent position in this 
market. 

The supply of steel in Brazil will be much increased 
eventually from the new national furnaces at Volta 
Redonda, but up to the present 59 per cent. of the 
output has come from the Cia. Belgo Mineira, 17 per 
cent. from the Cia. Brasileira de Usinas Metahirgicas, 
14 per cent. from the Cia. Brasileira de Mineracio e 
Metalurgia, and the remaining 10 per cent. from nine 
smaller producers. It has just been announced in 
Sao Paulo that the Bethlehem Steel Company, formerly 
represented in Brazil by the Duperial Company, is 
about to open its own local office. Illustrating Brazil’s 
increased industrialisation, the second most important 
item among Brazil’s exports of manufactured goods is 
now tyres and inner tubes. Other exports now include 
machinery and tools. Additional to factory equipment, 
there is an enormous potential demand in Brazil for 
mining machinery and equipment. Apart from the 
war-time development of strategic minerals, the chief 
mineral deposits are iron, manganese and aluminium. 
The manganese ore reserves of Minas Geraes, estimated 
at 20,000,000 tons, are the largest in the Western 
Hemisphere. The bauxite deposits on the Caldas 
plateau (Minas Geraes) are immense, while the Tocantins 
nickel deposits of Goyaz, the largest in South America, 
are shortly to be exploited by a company with 50 per 
cent. Brazilian and 50 per cent. North American capital. 
There are at least six tungsten deposits in North-East 
Brazil which can be exploited and which may compete 
in post-war international markets. Brazil is the great 
possessor of quartz, besides having almost a monopoly 
of zirconium ores. A wide and promising area of tin 
ore has been found in the Sao Joao del Rey gold district. 
It is believed that many other valuable mineral deposits 
may yet be discovered in districts where geologists 
have not yet p cted intensively. Important zinc 
deposits have been found recently in Sierra Chapada. 

Among the recommendations of the recent Brazilian 
Economic Congress, previously mentioned, was that 
preference should be given to hydro-electric develop- 
ment, the equipment of transport services, and per- 
mission for the collaboration of foreign capital in mining 
concerns. Subsequently, the President of Brazil 
approved a resolution of the Federal Council of Foreign 
Trade that steps should be taken to utilise on a much 
wider scale the water r available for generating 
electricity. The Council recommended, inter alia, that 
a national pian for the public supply of electricity 
should be drawn up, with a view to providing cheap 
and abundant electric power to districts now inade- 
quately supplied, and to foster chemical, metallurgical, 
farming and mining industries, and transport. Repre- 
sentatives of public bodies and private concerns, whose 








interests have to be considered in the plan, are to be 
called upon to collaborate in its preparation. The plan 
should be submitted to the Government for approval 
within twelve months, it was stated, with a detailed 
P e of the work and estimates of cost and 
rental values. In view of the special nature of this 
public service, it was thought that the Government 
might help to finance the programme, or even to build 
and operate power stations and transmission systems. 

The urgency of Britain’s need to examine possibilities 
in the Latin-American markets is emphasised by the 
and growing North American participation, both 
by capital and technical assistance, in the new engin- 
eering projects. It is pointed out in Washi that 
both the Volta Redonda steelworks and the national 
motor factory in Brazil are based upon American 
methods and the use of American tools, in a field 
previously dominated by British and German niachine 
tools. It is claimed that these developments may have 
a determining influence upon Latin-American preference 
for American tools and production methods. The 
equipment of the national motor factory, the first in 
Latin America to build aeroplane engines complete, is 
all-American of the very latest type; the plant is to 
be fully air-conditioned, and will cost 9,000,000 dols. 
Brazilian engineers who have been studying at the 
Wright Aeronautical Corporation plant at Paterson, 
New Jersey, have now returned to Brazil, where they 
are teaching 1,000 specially selected workmen. It is 
also expected in Washington that Chile will be an 
outstanding Latin-American market for United States 
manufactured goods in the immediate post-war period. 
Chile’s industrialists are rapidly developing the nation’s 
immense water-power resources and have undertaken 
a nation-wide electrification programme, estimated to 
cost 100,000,000 dols., which is being supervised by a 
special agency known as Empresa Nacional de Elec- 
tricidad, which is similar in many respects to the 
Tennessee Valley Authority. 

The 18-year electrification programme calls for the 
development of Chilean railroads, industrial estab- 
lishments, mines and smelters, and the extension of 
electricity to farms through rural co-operative societies. 
Chilean mining engineers state that nearly 10 per cent. 
of the coal mined in the country is consumed at the 
mines in getting the remaining 90 per cent. to the 
surface and loaded into cars. These mines are very 
deep and extend for miles out under the sea. According 
to the Office of Inter-American Affairs, Chile’s imme- 
diate post-war needs will be mainly in manufactured 
articles and farm machinery. The sum of 35,000,000 
dols. has been allocated for the construction of hydro- 
electric plant on the Rapel River; it is claimed that 
this will be the largest installation of its type in South 
America. The Empresa Nacional de Electricidad in- 
tends to take an active part in aiding industries, 
municipalities and farmers’ co-operative organisations 
in making the most of the electric power at their 
command by distributing motors, machines and irri- 
gation pumps on long-term low-interest credits. 

The new economic law just adopted in Chile contains 
the stipulation that profits exceeding 15 per cent. made 
by commercial, industrial and transport concerns must 
be utilised for increasing their own production, or, 
alternatively, must be used for purchasing bonds in the 
National Corporation for Encouraging Production. The 
mining industry, as well as new industries contributing 
to the development of the nation’s economy, are 
excluded from the operation of the law, and the Presi- 
dent is authorised to exempt from all taxation for 
20 years new Chilean concerns devoted to the produc- 
tion or utilisation of copper, iron or steel, using nation- 
ally produced material. 





THE PRICES OF MACHINE TOOLS.—Users of machine 
tools and merchants dealing in them are reminded that 
new machine tools produced in the United Kingdom 
and delivered after July 27, 1940, may not be sold or 
purchased at a price in excess of that fixed by the Minister 
of Supply under the Control of Machine Tools (Nos. 2 
and 5) Orders, 1940. Similar restrictions regarding price 
apply to British-made machine tools delivered for export 
on or after August 15, 1942. It is an offence under the 
Defence Regulations to pay or receive a price in excess 
of the maxima referred to above, and anyone doing so is 
liable to prosecution. A purch of a machine tool, 
whether directly from a manufacturer or from a merchant, 
is, therefore, recommended in his own interests to satisfy 
himself that he is not contravening the regulations in 
regard to the price. This may be done by communicating 
with the Director of Price Control, Machine-Tool Control, 
Ministry of Supply, 59, Broadway, London, 8.W.1, giving 
the name of the manufacturer of the machine, the name 
and address of the firm from which the machine was 
bought, if it was not purchased directly from the manu- 
facturer, a description of the machine, namely, type and 
code, or reference number, size, etc., the date of the sup- 
plier’s invoice, and the price paid. Alternatively, the 





supplier’s invoice, or a copy of it, may be sent for examina- 
tion and return. 
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THE CAPACITY OFFICES OF THE)! 
MINISTRY OF PRODUCTION. | 


One of the useful services offered to industry by | 
Government departments is the capacity organisation | 
operatéd by the Ministry of Production on behalf of | 
all the Supply Ministries. Set up more than a year| 
ago, this organisation has built up comprehensive | 
records covering the manufacturing capacity of about | 
36,000 firms in the general field of the engineering and 
allied industries. The only firms within the engineering | 
industries which do not come within the scope of the | 
organisation are a comparatively limited number | 
dealing with the more highly specialised products, | 
such as radio valves, ball bearings, etc., for which 
certain Government departments are specially respon- | 
sible. The aim is to provide a simple service to help 
industry, without putting any difficulties in the way. | 
There is no charge for the service. The part played | 
by the organisation is primarily to introduce firms (or | 
Government departments), requiring manufacturing | 
facilities, to other firms who have suitable capacity 
available, and, having done so as quickly as possible, 
to leave the firms to complete the arrangements. 

The capacity organisation consists of a network of 
62 Capacity Offices covering the whole of England, | 
Scotland, Wales and Northern Ireland, closely linked | 
with each other and with the central office at the | 
Ministry of Production in London. There are twelve | 
Regional Capacity Offices ; the other 50 offices, known 
as District Capacity Offices, are associated in groups 
with the regional offices. District offices are in the 
charge of a manager, who is responsible to the Principal 
Regional Capacity Officer (P.R.C.O.) at the regional | 
office. The P.R.C.O’s are on the staff of the Ministry | 
of Production Regional Controllers and their work is 
co-ordinated by the Chief Capacity Officer. 

A recording system has been installed in each office 
which shows the general position as regards work in | 
hand, and manufacturing capacity available, in each | 
works in the district or region, and particulars of the | 
plant and machine tools installed in these works. The 
records of individual firms indicate (a) the extent to 
which the firm’s order book will keep their various | 
shops occupied with their existing manpower; (6) | 
whether any capacity is immediately available ; (c) the 
number and types of machine tools and other equip- | 
ment installed in their works; (d) the type of work,| are selected. The district manager telephones the 
degree of precision and other miscellaneous information. | firms to check the current loading of the machines 
The section of the records dealing with plant and | concerned, and, if everything is in order, gives firm A’s 
machine tools contains a complete analysis of the | representative the names and addresses of the firms, 
machines installed in works throughout the district or | their telephone numbers, and the names of the exe- 
region, and indicates where spare capacity is imme- | cutives who are accustomed to dealing with the Capacity 
diately available on any particular type of machine | Office. Firm A then gets in touch with the firms and 
tool. At the Ministry of Production in London there | when the order is placed with firm B, say, informs the 
is available a broad and up-to-date summary of the | District Office accordingly. 
capacity position in the twelve regions, based on regular; If the District Office is unable to meet firm A's 
reports on the general capacity position in each region. | requirements locally, the manager gets into touch with 
More detailed returns are. also made, weekly, of all| the Regional Office; the records there, which cover 
spare capacity in the country on the principal types of | the whole of the region, may indicate a second District 
machine tools. Speedy contact, and prompt handling | Office in the region which is in a position to fulfil 
of inquiries which cannot be dealt with in a particular | firm A’s demand. District Office No. 2 is given par- 
region, are ensured by the teleprinter service available | ticulars of the inquiry and deals directly with firm A. 
between the regional offices and headquarters. | lf the records at the Regional Office show no suitable 
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VISCOUS MATERIALS. 
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SPRAYING GUN FOR VISCOUS 
MATERIALS. 


THE spraying gun illustrated in Figs. 1 and 2, above. 
has been developed by Messrs. B.E.N. Patents, Limited, 
Hughenden-avenue, High Wycombe, for the applica- 
tion of heavy viscous materials for which the spray 
gun ordinarily used for painting would be unsuitable. 
| In conjunction with a pressure container, it will handle 
plastic compounds; heavy bituminous or emulsified 
asphalts ; sound-deadening materials; and cork insu- 
lating or anti-condensation paints. The design of the 
apparatus must not only reduce to a minimum risks of 
| clogging, but must also ensure that all points at which 
| clogging tends to take place can be easily cleaned. The 

passages for the air and the material are entirely 
separate, as will be clear from Fig. 2, in which the air 
| passage is lettered a and the material passage 5, the 





There are no forms for firms to complete, and /| capacity free in the region, or the magnitude of the | ?* - : 
“? P eo .. - | air supply entering the gun through a ¥-in. regulating 


advantage is taken of information already obtainable 
from other Government departments, so that firms 
do not need to answer the same questions twice. This 
is supplemented by detailed information gathered by 
a small staff of technical officers who visit works, make 


a note of the plant installed and ask the minimum of | 


questions. To reduce the work involved to the mini- 


| job would present difficulties in finding sufficient labour 
in the region, the Regional Office teleprints the inquiry 
to headquarters, which then redirects the inquiry to 
the most appropriate region. Examples are given 

| below of jobs undertaken by the Capacity Offices. 

| A firm in the Midlands wished to sub-contract the 


| fabrication of 2,000 trailer bodies. Capacity was found 


mum, the frequency of visits is adjusted in accordance | by the District Office with two adjacent firms, and a 
with the position at a particular works. For example, | contract valued at approximately 41,000/. was arranged. 
if a firm is found to have work in hand sufficient to| Another firm approached a District Office in the North 
keep them fully occupied for twelve months ahead | Midlands for assistance in splining, milling, hardening 
they will probably not be visited for a further six | end chromium-plating 500 water pump shafts. No 
months. When a firm’s production is continually | suitable capacity existed in the district, so the request 
changing, their works may be visited as frequently as | was referred to the Regional Capacity Office, which 
once a month, whereas small firms in country districts | svught the assistance of another District Office, which 
may only be visited at infrequent intervals, and their | was able to arrange for the work to be placed locally. 
loading is checked in the meantime by telephone.| While the Capacity Office organisation is designed 

To illustrate how the organisation works: Firm A is| to meet needs locally wherever possible, it is equally 
faced with the problem of sub-contracting an order | capable of bringing into use resources at the other end 
for a large number of repetition small parts. The | ofthe country. For instance, a firm in Glasgow needed 
first step is for them to telephone their District Capacity | jib-boring capacity for work on some steel plate jigs. 
Office. It is quite possible that the whole job may be | No capacity was available at the time in Scotland, so a 
handled by telephone; alternatively, their repre-|teleprinter message was sent to headquarters. The 
sentative will visit the District Office, taking with him | London Regional Office was put into touch with Scot- 
full details of the job. He discusses the job with the | land, and an order placed for the work with a London 
manager of the office, or a technical officer there, and | firm. The time taken to complete this transaction was 
gives particulars of machining limits, material, delivery | only four hours. The need arose at headquarters for 
date, rate of delivery and any other relevant details. | placing urgent contracts for 1,600 welded steel struc- 

It is decided, for example, that the job calls for| tures which would obviously tax the whole country’s 
25 hours to 30 hours a week on a }-in. single-spindle | resources for the particular type of work involved, in 
automatic. Reference to the machine records in the | view of the short time that could be allowed for the 
appropriate category shows that a number of firms) job. The teleprinter service was used to broadcast 
have spare capacity on machines of this type. By | instructions for a special survey to all regions, and as 
cross reference to the records for each firm, and after | a result, orders were placed with 116 firms in the 12 
further discussion with the representative, what appear | regions, and work was started, in some cases, within 
to be the nearest and most suitable firms for the job | 11 days of the initial inquiry. 


cock ¢ at the base of the pistol grip. The material 
passage is formed by a curved copper pipe, yy in. in 
| internal diameter, which can be readily detached for 
cleaning. 

Although the air passage is interrupted by the cock c, 
this fitting plays no part in the stopping and starting 
of the air flow, its object being to adjust the volume 
and pressure of the air in order to obtain the varying 
textures and reliefs characteristic of plastic painting. 
The stopping and starting of the flow is effected by the 
trigger d. Pressure on this opens both the air valve « 
and the material valve f at the same time. On release 
of the pressure, both valves are closed, and the trigge: 
returned to its “off” position, by springs. Both 
valves are opened by the stirrup g coupled to the 
trigger, the air-valve spindle being attached directly 
to the stirrup and the material valve being opened by 
a pair of fingers on the upper part of the stirrup and 
in contact with the spring holder on this valve spindle. 
This construction is clearly shown in Fig. 1. In order 
to give unrestricted flow to the material, a flat valve 
with a conical seating has been adopted. This enables 
the hole in the nozzle to be cleaned without the gun 
having to be dismantled. The air discharge is concen- 
tric with the material nozzle, which is retained in 
place by a knurled nut. The air pressure used is from 
50 Ib. to 80 Ib. per square inch, depending on the 
material to be sprayed. The overall dimensions of the 
gun are 11 in. by 64 in., and the weight is 2 Ib. 2 oz. 





AIRGRAPH SERVICE TO West AFRica.—The Post- 
master-General has announced that an Airgraph service, 
via the Middle East, is now available for letters to 
| civilian addresses in Gambia, Sierra Leone, the Gold 
| Coast Colony and Nigeria. The charge is 8d. per Airgraph. 
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Fie. 1. 


ARMY MOBILE WIRELESS | 
STATIONS. 


(mone the numerous requirements of an army in| 
the field, rapid and reliable means of communication | 
with headquarters are by no means the least important. | 
The British Army employs for this purpose a number of ! 
mobile short-wave high-speed wireless stations, the 
necessary equipment for which is mounted on motor 
vehicles so that it can be moved rapidly from place to 
place wherever reasonably good roads exist. Five 
vehicles are required for each station and as they are 
invariably moved together in the form of a train they 
are known in the Service as ‘“‘ Golden Arrow ” mobile 
wireless stations. Some of these stations were em- 
ployed for the operations in North Africa, and while 
the landing in Sicily was in progress, a ‘‘ Golden Arrow ” 
station, which was run ashore from a landing craft late 
one evening, was handling messages to and from the 
War Office in London by 9 a.m. the next day. The 
construction and equipment of a fixed station of equal 
capacity, it may be noted here, would occupy several 
months under peace-time conditions. These stations 
are now in service in theatres of war as widely separated 
as Italy and Bengal, and as faras possible the equipment 
has been'made capable of operating in any climate from 
sub-arctic to tropical. It is understood that several 
of them will be employed in the forthcoming operations 
on the Continent, where their role will be to provide 
communication between the armies in the field and the 
United Kingdom, and also to handle the dispatches of 
newspaper correspondents. They are designed for 
duplex working (that is they can send and receive 
simultaneously on different wavelengths), and can 
handle 30,000 words a day in both directions, although 
the maximum rate of transmission is of the order of 
150 words a minute. 

The “Golden Arrow” stations are used only in 
the main arteries of communication, such as those | 
between Army Headquarters and General Headquar- 
ters, or between a mobile General Headquarters over- 
seas and a fixed station in the United Kingdom ; it is 
only on such main lines of communication that the 
traffic is sufficiently heavy to justify the employment 
of automatic working. The crew of each station con- 
sists of an officer of the Royal Corps of Signals and 
22 operators, instrument mechanics, electricians and 
drivers, and a cook. The station is entirely self-con- 


RECEIVING VEHICLE AND AERIAL Masts. 


| is a “* utility ” truck used by the officer in charge. 





tained, and the five vehicles can be driven into an open 











field and the station set to work in three or four hours | 


without any assistance. The equipment includes col- 
lapsible mast gear, spare valves, power supply, adminis- 
trative stores and a petrol cooker, the general arrange- 
ments being such that the stations can operate for 
24 hours a day without interruption if required. 

Of the five vehicles mentioned, the first in the train 
This 
is followed by a 7-ton articulated vehicle in which the 
transmitter is mounted, the next being a 3-ton four- 
wheel drive army lorry which carries some of the per- 
sonnel, kit, stores, etc., and also tows a trailer carrying 


‘an oil-engine driven electric generator for the power 


supply. The next vehicle, which is also of the articu- 
lated type, carries the receiving equipment and the 
apparatus for controlling the working of the trans- 
mitter, and finally, there is another army lorry loaded 
similarly to the third vehicle in the train and also 
towing another trailer with a duplicate generating set. 
The latter consists of a four-cylinder Diesel engine 
directly coupled to a 27-kVA generator supplying three- 
phase current at 400/230 volts and 50 cycles. A 
mechanical governor and automatic regulator control 
the voltage and frequency within fine limits. The 
current is supplied to the transmitting vehicle through 
a heavy four-core cable which also interconnects the 
transmitting and receiving vehicles. These are located 
about 600 yards apart when the station is in operation 
to prevent the powerful signals transmitted from 
“ blotting out” the weak signals received. In the 
transmitting vehicle, the 50-cycle current supplied from 
the generating set is stepped up in voltage by the main 
transformers, rectified by six mercury-vap>ur rectifiers, 
and supplied to the anodes of the two A CT 9 valves 
of the transmitter, the aerial rating of which is about 
3 kW. The anodes of the transmitting valves, it may 
be noted, are cooled by air supplied from a blower. 
Spare valves and coils are carried in the transmitting 
vehicle and all essential parts are duplicated tp ensure 
continuity of working. Overload and time-delay relays 
are provided to protect the transmitter from damage 
due to faults or incorrect operation. The output from 
the transmitter is supplied through an overhead feeder 
line to a dipole oudl carried on masts 70 ft. in height. 
Actually the masts carry two —— one being 
for day working and the other for night working: a 
somewhat lower frequency is used for the latter than is 
employed for day working. The mast sections, which are 
tubular, are slung below the trailer chassis for travelling. 


MOBILE WIRELESS STATION. 





INTERIOR OF RECEIVING VEHICLE. 


In addition to the receiving sets and transmitter- 
controlling apparatus in the receiving vehicle, it is also 
used as the traffic office, and in it most of the crew work 
when on duty. To render the working conditions 
comfortable in any climate, air-conditioning equipment 
is provided. This is housed in a separate compartment 
at the forward end of the vehicle and, in a hot climate, 
supplies a current of cool dry air to the operating room 
through a duct slung from the ceiling, as shown in 
Fig. 2. The air intakes to the conditioning plant are 
fitted with filters to exclude dust, sand and flying 
insects. To assist in keeping the interior of the vehicle 
cool, the walls, roof and floor are lagged with glass 
wool. These arrangements, as well as ensuring the 
comfort of the crew, also serve to protect the various 
instruments from the wear and damage which would 
be caused by sand in desert countries. In cold climates, 
a 3-kW heating element is fitted in the air intake in 
place of the cooling compressor. 

The equipment in the operating room of the vehicle, 
most of which is mounted on a long bench on the off 
side, comprises two keyboard perforators, shown on 
the right in Fig. 2, a receiving undulator, a Wheat- 
stone transmitter, and hand key, and a spare undulator. 
The receiving sets, which are in duplicate, and can be 
distinguished on the right in Fig. 2, are carried on 
resilient mountings on a shelf above the undulators, 
together with a recording bridge, the function of which 
is to convert the interrupted audio-frequency signal 
from the receiver output into direct current to operate 
the undulator. Interference suppressors are fitted to 
the key contacts and various motors in the vehicle to 
prevent interference with the received signals. The 
receiving aerial arrangements are generally similar to 
those for the transmitter, referred to above, except that 
a coaxial feeder is employed to connect the dipole and 
the receiving set. A photograph showing one of the 
receiving vehicles and aerials is reproduced in Fig 1, 
on this page. 

Messages sent to the traffic office for dispatch are 
first numbered, dated and timed at the desk on the left 
in Fig. 2, and are then handed to one of the operators of 
the keyboard perforators shown on the right. By 
depressing the keys of the perforator, the operator 


used | punches a series of groups of holes in a thin paper strip, 


each group corresponding to one of the characters of 
the Morse alphabet. As it is punched, the paper strip 
is wound on to a small hexagonal spool, which is handed 
| over to the operator in charge of the Wheatstone trans- 
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mitter head. As the strip passes through the latter, 
direct-current impulses corresponding to the dots and 
dashes of the Morse code are produced and these are 
passed through a cable pair to the transmitting 
vehicle in which they operate a relay controlling the 
transmitter itself. The man on duty in the trans- 
mitting vehicle has only to watch the transmitter, clear 
any faults that may occur, and change the frequency 
when requested to do so. Telephone communication is 
provided between the transmitting and receivi 
vehicles for this purpose. The transmitter-control ot 
telephone connections are made by light field cables 
carried on drums, so that they can be quickly run out 
from one of the vehicles. 

The signals received from the distant station are 


ousl by the 

of the undaieber in the form of a continuous wavy line 
PY ny wake The line is made up of sharp peaks 
and flat-topped “ ux ” corresponding respectively 
to the dots and dashes of the Morse bet, and the 
tape on which it is recorded is to one of two 
specially-trained typists who transcribes the message 
and types it out in its original form. To facilitate this 
work, the paper tape is drawn comparatively slowly 
along a guide fixed to the top bar of the typewritet by 
means of a small motor, the s of which can be 
adjusted to suit the operator ; typewriters are dis- 
tinguishable in the background in Pig. 2. The tran- 
scribed messages for delivery are also handled by the 
operator who accepts the messages for transmission. 
It may be mentioned here that as all the 

handled are in code and are therefore inscuuaianeliie 
to the operators, great accuracy in transmission and 
reception is of the utmost importance. In view of the 
fact that very few of the operators had any knowledge 
of telegraphy before joining the Army, nea all having 
been trained for the work in the Royal Corps of Si 

the efficiency attained is a clear indication of the 
effectiveness of the methods employed in the Corps and 
reflects considerable credit on all concerned. 

Credit is also due to the various firms who have made 
the vehicles and their equipment, although their names 
cannot be given here. e factories concerned, which 
are located in different parts of the country, have 
worked to a timetable made in accordance with the 
requirements of the General Staff. The earlier vehicles, 
we understand, were shipped straight from the produc- 
tion lines to the theatres of war, but since that time it 
has been possible to make adequate preparations for 
future requirements. 





INSTITUTION ELECTIONS. 


InstrruTion oF Crvi. ENGINEERS. 
Associate Member to Member.—Geoffrey Charles 
Blofield, B.Sc. (Eng.) (Lond.), Gillingham, Kent; 
Robert Fitzmaurice, B.Sc. (B’ham), Northwood, 
Middx. ; Arthur Patrick Mason, B.Sc. (Eng.) (Lond.), 
Stafford; Ronald Melville Scott, B.E. (Adelaide), 

Melbourne, Australia ; Robert Wyllie, Bury. 


InstrTuTION OF MecHaNicaL ENGINEERS. 
Member.—Frederick James Barclay, Worcester ; 
John Bulman, Newcastle-upon-Tyne ; Richard Godfrey 
Crittall, London, W.C.2; William Scott Farren, 


M.B.E., M.A. (Cantab.), Farnborough, Hants.; James | 


Edgar Hurst, D.Met. (Sheffield), Wednesbury; Hugh 
Charles Innes Rogers, B.A. (Cantab.), Bristol; George 
Thomas Smith-Clarke, Coventry; Frederick William 
Wilson, Manchester. 

Associate Member to Member.—Major Vivian Melvel 
Samuel Bailey, I.E., B.Sc. (Eng.) (Lond.); Arthur 
Edward Bingham, Cheltenham; Cyril Henry Brad- 
bury, London; Brigadier Colin Bullard, C.B.E., 
B.Eng. (L’pool) ; Brigadier Alfred Sidney Buttenshaw, 
D.S8.0.; Brigadier Colin Campbell, R.E.M:E.; Fred- 
erick Trevor Daniel, B.Sc. (Eng.) (Lond.), Kidsgrove ; 
Christopher Humphrey Davy, London; Frederick 
Thomas Edmunds, B.Sc. (Eng.) (Lond.), Wh.Ex., 
Derby ; Walter Goacher, St. Helens; James Neville 
Gresham, Salford; James Jamieson, B.Sc. (Glis.), 
Glasgow ; Colonel Roland Belmont Maxwell, B.Eng. 
(L’pool), R.E.M.E.; Brigadier Robert James Merrell, 
R.E.M.E.; Henry Kenneth Metcalf, Wolverhampton ; 
Major Charles Frankland Moore, R.E.M.E.; Patrick 
Quintin Robert Schreiber, London; David Williams, 
D.Sc. (Wales), Farnborough, Hants. 

Graduate to Member.—Robert Arthur Rankin, B.Sc. 
(Glas.), M.Sc. (McGill), M.Eng. (McGill), Montreal, 
Canada. 





THE ENGINEERING OUTLOOK—X. LOCOMOTIVES AND 
ROLLING Stock: ERRatTuM.—lIn the article in this series 
which appear'd on page 214 of last week’s issue, the 
weight of the Southern Railway QI class freight loco- 
motive, was inadvertently given as 51 tons 6 cwt. com- 
plete with tender. This weight, however, is that of the 
engine alome; the total weight is 89 tons 5 cwt. 


INSTITUTION OF NAVAL 
ARCHITECTS. 


THE programme of the annual general meeting of the 
Institution of Naval Architects and of further spring 
meetings for the presentation and discussion of papers 
has now been published. The annual general meeting 
will be held under the chairmanship of the President, 
Admiral of the Fleet Lord Chatfield, G.C.B., O.M., at 
noon on Wednesday, March 29, in the library of the 
Royal Society of Arts, John Adam-street, Adelphi, 
London, W.C.2, when the annual report of the Council 
will be presented and elections of officers and new 
members will take place. 

Afternoon and evening meetings for the discussion 
of will be held on Wednesday, Thursday and 
Frida , April 19, 20 and 21. On the first of these days, 
at 2.30 p-m., in the Hall of the Institution of Mechanical 

i Storey’s Gate, St. James’s Park, London, 
8.W.1, Lord Chatfield will deliver his presidential 
address, after which the Diploma of Honorary Member- 
ship will be presented to Professor T. H. Havelock, 

.A., D.Se., F.R.S., and the Institution Premium to 
Dr. J. F.C. Conn. The remainder of the afternoon will 
devoted to the reading and discussion of a paper by 


M 
be 
from the Owners’ Point of View.” At the evening 
meeting, at 5 p.m., on April 19, Mr. James Turnbull’s 
paper on “ Repairs to Welded Ships ” will be discussed. 

The meetings arranged for Thursday and Friday, 
April 20 and 21, will both be held in the library of the 
Royal Society of Arts. On April 20, commencing at 
2.30 p.m., two papers will be discussed, namely, “ A 
Statement on the British Shipbuilding Research Asso- 
ciation,” by Mr. Wilfrid Ayre, and “ Methods of 
Levying Charges for Services to Shipping,” by Dr. John 
Tutin. At the evening meeting, at 5 p.m., a paper on 
“Comparison of Calculated and Meas Wave 
Resistances for a Series of Forms not Symmetrical Fore 
and Aft ” will be presented by Mr. W. C. 8S. Wigley. 

At 2.30 p.m., on Friday, April 21, two papers will 
be considered, namely, “The Use of Wire-Wound 
Electrical Resistance Strain Gauges, as Applied to 
Engineering Problems, for the Measurement of Static 
Strains,” by Dr. 8S. F. Dorey; and “ Effect of Blade 
Section and Area on Screw Propulsion,” by Dr. G. 8. 
Baker, O.B.E., and Mr. L. T. G. Clarke, B.Se. At 
5 p.m., a paper by Professor E. M. Bragg, 8.B., on “ The 
Quasi-Propulsive Coefficient,”’ will be presented. 

Further meetings are to be held on Wednesday 

and Thursday, May 10 and 11, in the Hall of the Insti- 
tution of Mechanical Engineers, when a group of papers 
|}on “ The Application of Water-Tube Boilers to Mer- 
chant Ships” will be considered. Further particulars 
regarding these meetings will be issued at a later date. 
In addition to the papers enumerated above, two 
contributions, namely, “ Propeller Blade Factors,” by 
Dr. E. V. Telfer, and “On the Working of Super- 
cavitating Screw Propellers,” by Mr. V. L. Posdunine, 
have been selected for publication in this year’s volume 
of the Transactions of the Institution, and written 
comments thereon are invited. 





BOOKS RECEIVED. 


About Pendulums and Things We Thereby Detect. 
dulum Play: A Scientific Pastime Needing No Know- 
ledge of Science. By Noel MACBETH. London : 
Michael Houghton, 494, Museum-street, W.C.1. [Price 
5s. net.) 

Concrete Surface Finishes, Renderings and Terrazzo. By 
W. S. Gray and H. L. CuItpe. Second edition. 

| London: Concrete Publications, Limited, 14, Dart- 
mouth-street, Westminster, 8.W.1. [Price 8s. 6d. net.]} 

Canal de Experiencias Hidrodindmicas de el Pardo. 
Semejanza Mecdnica y Experimentacién con Modelos de 
Buques. With tables. By MANUEL LOPEZ-ACEVEDO 
CAMPOAMOR. El Pardo, Madrid: The Director, Canal 
de Experiencias Hidrodindmicas. 

| Concrete Products Manufacturers in England, Wales and 

Scotland. With a Note of the Products They Supzly. 
London: Cement and Concrete Association, 52, Gros- 
venor-gardens, Westminster, 8.W.1. ([Free.] 
University of Illinois. Engineering Experiment Station. 
Bulletin Series No. 347. Fracture and Ductility of Lead 
and Lead Alloys for Cable Sheathing. A Report of an 
investigation conducted in co-operation with The 
Utilities Research Commission. By Prorgessor HErR- 
BERT F. Moore and Curtis W. DoLums. Urbana, 
| Illinois, U.S.A.: The Director, Engineering Experi- 
| ment Station, University of Illinois. (Price 70 cents.) 

The Works Engineer. A Practical Manual on Building 
and Plant Maintenance for the Works Manager and 
Works Engineer. By W. R. J. Grirrrrss, in collabora- 

| tion with W. O. SkeatT. Second edition. London: 

| Sir Isaac Pitman and Sons, Limited. [Price 21s. net.] 

Elements of Aeroplane Hydraulics. By Harowp P. LEEs. 
London: Hutchinson’s Scientific and Technical Pub- 
lications, 47, Princes-gate, South Kensington, S.W.7. 
[Price 2s. 6d. net.) 
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Mr. W. C. Warwick on “ Post-War Merchant Ships | 


Pen- 


PERSONAL. 


Sm WILLIAM STANIER, M.I.Mech.E., M.I.Loco.E., Chics 
Mechanical Engineer of the London Midland and Scottish 
Railway, who is now a Scientific Adviser to the Minister 
of Production, has been elected a Fellow of the Royal 
Society. 

Mr. RopertT H. Curssertson, B.Sc. (Edin.), 
A.M. Inst.C.E., deputy general manager and engineer to 
the Sheffield Corporation Water Department, who has 
been on the staff of the Department for the past six 
years, has been appointed water engineer and manage; 
to Dundee Corporation. 

ALDERMAN W. WALKER, J.P., M.I.Mech.E., M.LE.E., 
has been re-elected chairman of the National Joint Board 
(Electricity Supply Industry) for the 25th consecutive 
year. Mr. 8S. Govan, of the Electrical Power Engineer.’ 
Association, has been elected vice-chairman. 

Mr. Joun L. P. Bropre, M.1.A.E., and Mr. Hucu 
BUCKINGHAM have been appointed directors of The dc 
Havilland Engine Company, Limited. Mr. Brodie, wiw 
is now director in charge of the Engineering Division « 
the company, has been closely concerned in every stage 
of the development of de Havilland engines since thy 
first “‘ Gipsy ” was designed and built in 1926, and hu- 
been connected with aero engines since 1913. Mr. Buck 
ingham, who becomes business director of the company) 
has been with Messrs. de Havilland as apprentic 
engineer, pilot and executive officer for 18 years. 


The name of the firm of Messrs. W. T. HaLcrow an: 
PARTNERS, Alliance House, Caxton-street, London, 8.W .| 
has been changed to Sm WiLLiAM Halcrow AnD Pai: 
NERS. 

The Ministry of Works has made some changes in it- 
regional staff. Mr. H. Cooper has been appointe:i 
Assistant Director of Plant. Mr. J.C.WaTson has take: 
Mr. Cooper’s place as Regional Plant Adviser for Londv: 
and the South East, and Mr. C. P. CLEMENT-DaVIEs wil! 
be temporarily in charge of Region No. 6 Mr. k 
Draper will act as Regional Plant Adviser for Region- 
Nos. 1, 2 and 10, with the assistance of Mr. C. A. Krrson 
in Region No. 10. 

Dr. G. WessTer, who has held the position of Principa| 
Surveyor of Lioyd’s Register of Shipping at Glasguw 
since July, 1935, has been appointed the Society's 
Principal Surveyor for Scotland. 

Messrs. Hiees Morors, Liwairep, Witton, Birming 
ham, 6, inform us that they are moving their London 
office from its temporary address at 6, Coppice-walk 
| Totteridge, to a permanent address at Kingsway Corne: 

Buildings, 109, Kingsway, W.C.2. (Telephon 
CHAncery 6316-7-8.) 
Sm OLIVER Summonns, M.P., has been re-elected chair 
|man and Caprarmn A. G. LaMpiven and Caprarn B. II. 
Peter, C.B.E., have been re-elected deputy chairmen 
of the Joint Air Transport Committee. The Committee. 
| which represents the Association of British Chambers of 
Commerce, the Federation of Brit sh Industries, and the 
London Chamber of Commerce, was formed early in 1945 
to consider the post-war development of British civil 
aviation. 





| 


| Mrsers. Cox anp Danks, LIMITED, iron and steel scrap 
| merchants, have opened a new branch at the L.M.S. 
Goods Yard, Bromley-by-Bow, London, E.3. 

Mr. CuHARLEes 8. GILL, director and general manager of 
Messrs. Davy and United Roll Foundry, Limited, has 
been elected a director of Messrs. Davy and United 
Engineering Company, Limited. 

Mr. R. H. Howartrt, formerly manager of the Birming- 
ham office of The Brush Electrical Engineering Company, 
Limited, has been promoted to an executive appointment 
at the head office and works at Loughborough. Mr 
E. Lesiurme Brooks, A.M.1.Mech.E., A.LE.E., formerly 
chief technical sales engineer of Petters, Limited, has 
been appointed manager of the Brush Company’s Bir- 
mingham office, at Steck Exchange Buildings, Great 
Charles-street. 

The British Council have appointed Prorgessor P. M. 
Roxsy, B.A., F.R.G.S., Professor of Geography at the 
University of Liverpool and a specialist on Far-Eastern 
matters, to be their principal representative in China. 
He wil] take up his duties in the early part of 1945. 





DISCUSSION ON UNDERFEED STOKERS AS APPLIED TO 
FURNACES.—A meeting of the Institute of Fuel and the 
British Coal Utilisation Research Association will be 
held at the Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, London, W.C.2, on Tues- 
day, March 28, when a group of papers on underfeed 
stokers will be presented and discussed. At the first 
session, from 10.30 a.m. to 12.30 p.m., 10 papers by 
appliance makers, furnace makers, and users will be 
read in abstract. The second session, from 2.30 to 4.30 
p.m., will be devoted to the discussion of the papers. 
The chair at both sessions will be taken by Dr. E. W. 
Smith, C.B.E., President of the Institute of Fuel. 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 

Scottish Steel Trade.—Steelmakers are now finding the 
fuel position difficult. Output was fully maintained 
even after the 10 per cent. cut came into force about 
four months ago, but the further reduction due to strikes 
has had a marked effect on production. So far, the pig- 
iron output has been relatively unaffected. As a rule 
steelworks do not stock much fuel owing to the large 
quantities they consume, but re-rollers have small 
stocks and these are enabling them to continue working. 
rhe demand for plates and sections shows no diminution ; 
steel billets are in adequate supply. The demand for 
sheets is mainly for the lighter gauges. Rivet, bolt and 
nut makers are busy and are absorbing large quantities 
of iron and steel nut and rivet bars. Prices are unaltered 
and are as follows :—Boiler plates, 171. 12s. 6d.; ship 
plates, 161. 38.; sections, 151. 8s.; medium plates, } in. 
and thicker, rolled in sheet mills, 211. 15s.; black-steel 
sheets, No. 24 gauge, 22/. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 261. 28. 6d., all per ton, for home 
delivery. 

Malleable-Iron Trade.—There is no new feature in the 
malleable-iron trade and no change has been made in 
the ourrent quotations. 

Scottish Pig Iron Trade.—Hematite is still scarce, but 
basic and foundry irons are fairly plentiful. Market 
prices remain unchanged. 





NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—There has been a slow re- 
covery from the miners’ strike in South Wales during 
the past week. A chaotic condition arose in the coalfield 
following the delegate conference which received a 
recommendation from the executive council of the South 
Wales Miners’ Federation to the men to return to work. 
Lodges in various parts of the coalfield discussed the 
recommendations and some decided to return while 
others decided to prolong the stoppage. Following the 
conference some of the men who had voted for a con- 
tinuance of the strike presented themselves for work 
while others who had decided on a resumption of work 
stayed away from the pits. The position was reviewed 
by the men throughout the week and gradually all the 
larger lodges decided to recommence work and leave their 
grievances in the hands of the Federation to negotiate 
upon. By the end of the week 90 per cent. of the men 
were at work and only some 10,000 were still idle. Asa 
result of the stoppage business on the steam-coal market 
was almost impossible. Supplies were exceedingly scarce 
and are expected to remain so for the next few weeks. 
Deliveries were made only to the vital war industries and 
the public-utility undertakings and even these users 
were unable to obtain all the supplies they wanted. 
Export business was almost at a complete standstill 
and cargoes were restricted to a few for officially directed 
business. Demand was active from neutral sources, but 
coals were unobtainable. Steady improvement was ex- 
pected in the next week or so, although it was not anti- 
cipated that non-essential users would find it much 
easier to get supplies for some time to come. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that business in tin-plates is once again somewhat 
more active. Most makers have relatively good 
order books, which will keep their works busy during 
the next quarter. Steel sheets continue active and as 
manufacturers are fully booked, fresh business is not 
easily arranged. Iron and steel scrap is in steady de- 
mand and the steelworks are now receiving good de- 
liveries, The prices of iron and steel products are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates measuring 20 in. by 14 in., 
29s. 9d., f.0.r., for home consumption, and 30s. 9d., f.o.b., 
forexport. Tin-plates carrying heavier coatings, 30s. and 
308. 44d., f.0.r., for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d., per box f.o.r., at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, and steel-sheet and tin-plate 
bars, 121. 2s. 6d., all per ton, delivered. Welsh hematite 
pig iron, 61. 14s., and Welsh basic pig iron, 61. 0s. 6d., 
both prices being per ton delivered and both subject to 
a rebate of 5s. 





THe Roya. INSTITUTE OF CHEMISTRY.—It was an- 
nounced at the recent 66th annual general meeting of the 
Royal Institute of Chemistry that by a Supplemental 
Oharter, signed on February 25, H.M. the King, Patron 
of the Institute, authorised Fellows and Associates to 
indicate their membership by the letters F.R.LC., and 
A.R.LC., instead of F.LC., and A.1.C., as was the practice 
formerly. At the meeting Professor A. Findlay, M.A., 
D.Sc., was re-elected President. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield and district industry has not 
yet fully recovered from the éffects of the February snow- 
storm and the acute shortage of fuel which followed it. 
Some departments which were temporarily closed have 
been restarted in a modest way ; all essential production, 
however, was maintained with the assistance of fuel from 


have been inadequate, and the operators of the grid, the 
Sheffield and District Gas Company, have had to buy 
coal and manufacture gas to supplement the dwindling 
supplies of gas from the coke-ovens. It is urged that if 
industry after the war is to enjoy the advantages of cheap 
industrial gas it will be necessary to take steps to ensure 
that coke-oven gas is more freely available. 


South Yorkshire Coal Trade.—The working of outcrop 
coal sites and the problem of distributing the coal obtained 
has necessitated the construction of additional railway 
sidings and connecting lines, as well as the construction 
of roads for the motor vehicles employed. This work is 
being carried out as quickly as possible to facilitate the 
release of the big stocks of outcrop coal on the sites. 
With pit coal supplies very short, it has become an urgent 
matter to tackle the transport difficulties which beset 
the operators of open-cast workings, and this is being done 
efficiently. The shortage of pit coa] and the extensive 
earmarking of washed and graded steam coal for essential 
services and industries, have accentuated the demand for 
alternative and inferior grades of coal, supplies of which 
are now much less than they were. Reserve supplies of 
steam coal at industrial concerns have been heavily 
drawn upon and are now much smaller than they have 
been for a very long time. It has been possible to deal 
with only a minimum of export inquiries, and only those 
of a priority character. Domestic deliveries have had 
to be curtailed, although there has been an increased 
demand for coke for domestic purposes. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and steel 
and allied trades show little change. With slackness 
still prevailing at the light foundries and the heavy 
engineering foundries busily employed, the demand is 
relatively greater for low-phosphorus iron than for high- 
phosphorus qualities. The call for full deliveries of 
semi-finished and finished iron and steel continues. 

Foundry Iron.—Consumers of foundry pig have sub- 
tantial quantities stored, but much of the iron held is 
from other producing areas. Founders’ stocks of Cleve- 
land qualities, while not heavy, are satisfactory. 

Basic Iron.—The tonnage output of the basic blast- 
furnaces is in excess of the requirements of local users, 
but makers still consider that they are not justified in 








releasing parcels for use elsewhere. 

Hematite, Refined and Low-Phosphorus Iron.—The 
delivery allocations of hematite are now sufficient for 
current requirements though the output, which has 
increased to some extent, is still on only a moderate scale. 
There is no shortage of refined iron and the parcels of 
low-phosphorus grades available for distribution are 
ample for present requirements. 

Manufactured Iron and Steel.—There are few new 
features in the various branches of the semi-finished iron 
and steel industry. The demand for full deliveries of 
stee) semies continues. Billets and sheet bars, in particular, 
are required in large quantities and considerable parcels 
of discard shell steel are passing into use at the re-rolling 
mills, full outputs from which are needed to deal with 
delivery claims. Finished-iron producers have sub- 
stantial contracts for heavy descriptions of material, but 
are turning out only a small tonnage of the lighter com- 
modities. Most classes of finished steel are well sold. 
The demand for plates and sheets is intense and delivery 
obligations extend beyond June. Special and alloy 
steels are readily taken up, railway material continues 
in strong demand and there is ready sale for colliery 
equipment. Heavy joists are slow of sale and there are 
few orders in hand, but makers have good contracts for 
other products. A decline in the demand for light 
sections is expected to be only of a temporary nature, 

Scrap.—There is a persistent demand for larger 
deliveries of heavy steel scrap, good cast-iron scrap and 
machinery metal. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, March 25, 2 p.m., Polygon Hotel, 
Southampton. Thomas Lowe Gray Lecture, by Dr. G. 8. 
Baker. (Preceded by lunch at l-p:m.) Yorkshire Branch : 
Saturday, March 25, 2.30 p.m., Royal Victoria Station 
Hotel, Sheffield. ‘‘ Mechanical .” by Mr. G. E. 
Windeler. Western Branch : y, March 25, 2.30 
p.m., Merchant Venturers’ Technical College, Bristol. (i) 
“ Building-up and Hard Surfacing by Welding,” by Mr. 
W. Andrews. (ii) ““ Problems Connected with the Recla- 
mation of Worn Parts by the Metal-Spraying Process,” by 
Mr. W. EB. Ballard. (iii) “ Repair of Worn:or Over- 
Machined’ Parts by Electrodeposition,” by Mr. A. W. 
Hothersall. Midland Graduates’ Section: Thursday, 
March 30,-6.30 p.m., Brotherhood Hall, Rugby. “ Boul- 
ton Paul Gun Turrets,” by Mr. R. M. McRobb. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Birmingham 
Branch: Saturday, March 25, 2.30 p.m., James Watt 
Memorial Institute, Birmingham. “ Industry and Edu- 
cation,” by Mr. G. L. Harbach. Bristol Branch: Satur- 
day, March 25, 3 p.m., Grand Hotel, Bristol. “‘ Foundry 
Technique in General Engineering Casting,’”’ by Mr. F. 
Dunleavy. 5 p.m., Annual Meeting. Kast Midlands 
Branch: Saturday, March 25, 3 p.m., Technical College , 
Derby. Short paper competition. Falkirk Section : 
Friday, March 31, 7 4 Temperance Café, Falkirk. 
Annual Meeting. ’“ Swan Song,” by Mr. J. M. Primrose. 

INSTITUTION OF PRODUCTION ENGINEERS.—Luton 
Section: Sunday, March 26, 10 a.m., Library, George- 
street, Luton. “‘ Heat Treatment,” by Mr. A. L. H 
Perry. Sheffield Section: Wednesday, March 29, 6.30 
p.m., Royal Victoria Hotel, Sheffield. “‘ Plastic Produc- 
tion,” by Mr. R. H. Bebbm: Cornish Section: Wednes- 
day, March 29, 7.15 p.m., School of Mines, Camborne. 
Questions and Answers. Lincoln Sub-Section: Friday. 
March 31, 6.30 p.m., Technical College, Lincoln. “* Pro- 
duction Loading Systems,” by Mr. A. B. Lioyd. Coventry 
Section : Friday, March 31, 6.45 p.m., Technical College, 
Coventry. Annual Meeting. Zastern Counties Section : 
Friday, March 31, 7 p.m., Art Gallery, Ipswich. “ Jig 
and Tool Symposium.” 

Roya. SocreTy oF ArtTs.—Monday, March 27, 1.45 
p.m., John Adam-street, W.C.2. Cantor Lecture II. 
“ Dehydration of Foodstuffs,”’ by Dr. Franklin Kidd. 

RoyAL AERONAUTICAL SocreTy.—Monday, March 27, 
6 p.m., 4, Hamilton-place, W.1. Annual General Meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, March 27, 6.15 p.m., Neville 
Hall, Neweastle-upon-Tyne. ‘‘ Maintenance of Distri- 
bution Plant and Mains,” by Messrs. F. N. Beaumont 
and F. A. Geary. Jnstitufion: Thursday, March 30, 
5.30 p.m., Victoria-embankment, W.C.2. (i) “ Restrik- 
ing-Voltage as a Factor in the Performance, Rating and 
Selection ef Circuit-Breakers,” by Messrs. J. A. Harle 
and R. W. Wild. (ii) “ Influence of Resistance Switch- 
ing on the Design of High-Voltage Air-Blast Circuit- 
Breakers,” by Messrs. H. E. Cox and T. W. Wilcox. 
Cambridge Wireless Group; Thursday, March 30, 8.15 
p.m., University Engineering Dept., Trumpington-street, 
Cambridge. ‘* Transients on Transmission Lines,” by 
Mr. R. H. Angus. “Measurements Section: Friday, March 
31, 5.30 p.m., Victoria-embankment, W.C.2. Discussion. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Monday, March 27, 6.30 p.m., James Watt 
Memorial Institute, Birmingham. “Plastics and the 
Automobile Body,” by Mr. H. R. Barber. Coventry 
Graduates’ Branch: Thursday, March 30, 7 p.m., Tech- 
nical College, Coventry. Joint Meeting with LIystiTv- 
TION OF PRODUCTION ENGINEERS. Discussion ‘“‘ Pro- 
duction and Design.” 

INSTITUTION OF CIVIL ENGINEERS.—<Structural and 
Building Engineering Division: Tuesday, March 23, 
5.30 p.m., Great George-street, S.W.1. ‘‘ Craftsmanship 
in Building,” by Mr. Robert Fitzmaurice. 

INSTITUTE OF REFRIGERATION.—Tuesday, March 28, 
5.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. “ Quick Freezing of Beef,” by Mr. J. A. 
Brewster. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 28, 6.30 p.m., 198, West-street, Sheffield. Sigma 
Phase and Its Significance,” by Mr. J. H. G. Monypenny. 

Roya InstrrutTion.—Thursday, March 30, 2.30 p.m., 
21, Albemarle-street, W.1. ‘ Diamonds: Natural and 
Artificial,” by Dr. Kathleen Lonsdale. 

INSTITUTION OF SANITARY ENGINEERS.—Friday, March 
31, 2.30 p.m., Caxton Hall, 8.W.1. “ The Law Relating 
to the Pollution of Rivers,” by Mr. G. E. Walker. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 
31, 6.15 p.m., 39, Victoria-street, 8.W.1. ‘“‘ Winning of 
Petroleum and Its Processing,”” by Mr. N. Matheson. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
March 31, 7.30 p.m., Victoria Hotel, Keighley. ‘‘ Plastics.’’ 
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REBUILT 2-8-0 LOCOMOTIVE FOR 
THE L.N.E.R. 


Possrs_y the most useful type of locomotive for 
handling war-time traffic which, in general, is heavy but 
not very fast, is the 2-8-0 tender engine on account of 
the high proportion of adhesive weight. In recognition 
of this fact the Ministry of Supply has developed the 
2-8-0 type “ Austerity ” engine, which is now being 
manufactured in Great Britain on a large scale. It has, 
furthermore, accepted on behalf of the British railways 
an American design of the same wheel arrangement ; 
many of the American engines are already giving good 
service in this country. In the last war, the trans 
needs of the War Department were met by the 2-8-0 
t  W.D.” engine, which was originated in 1911 b 
the late Mr. J. G. Robinson for the Great Central Rail- 
way, of which he was Chief Mechanical Engineer. It is 
of considerable interest to note that over 300 of these 
veterans of the last war are rendering useful service in 
the present conflict ; some were taken over in 1923 by 
the London and North Eastern Railway, when the 
Great Central Railway became a part of that system, 
and their present designation is Class O 4. Fig. 1 shows 
the present appearance of these sturdy and serviceable 
units ; they have but one drawback, namely, a boiler 
pressure of only 180 lb. per square inch. Judged by 
modern standards this is too low and so Mr. Edward 
Thompson, Chief Mechanical Engineer, has had an 


boiler, carrying a pressure of 225 lb. per square inch, 
that is being used for the class B | 4-6-0 mixed traffic 
locomotives, a description of which appeared in 

| ENGINEERING, vol. 155, page 47 (1943). 

Opportunity has been taken to fit new cylinders of 
standard design, as used on the B | engines, together 
with Walschaerts valve gear and modernised steam 

| distribution arrangements, The changes, therefore, 

| amount to a comprehensive rebuild and it is understood 
| that other engines will be converted in due course ; 
| they will be designated Class O1. Fig. 2 shows the 
appearance-of the converted engine and Fig. 3 gives 
the principal dimensions and weights. The converted 
engine differs in weight from the original by an excess 
of only 2 cwt., there being an increase of 9 cwt. on the 
leading truck and a decrease of 7 cwt. in the adhesive 
weight. The new cylinders are of 20 in. diameter as 
compared with 21 in. used formerly ; the piston stroke 
remains 26 in. The rated tractive force at 85 per cent. 
boiler pressure has increased from 31,326 Ib. to 35,518 Ib. 

The present ratio of adhesive weight to tractive force 
is 4-125. For the B 1 engines it is 4-375. 

Apart from being built to withstand a higher pressure 
| the new boiler closely resembles the old in providing 
27-9 sq. ft. of grate area as compared with 26-24 sq. ft. ; 
| 168 sq. ft. of firebox heating surface as compared with 
| 154 sq. ft.; and 1,508 sq. ft. of tube and flue heating 

surface as compared with 1,349 sq. ft. The super- 

heating surface alone shows substantial proportionate 





engine rebuilt at the Gorton Works with a new type of | increase, this being 344 sq. ft. as compared with the 
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| former figure of 242 sq. ft. The number of small boiler 
| tubes is 143 having an outside diameter of 2 in. In 
addition there are 24 large, or superheater-flue, tubes 
| having an outside diameter of 54 in. The superheater 
elements, 24 in number, have an inside diameter of 
1-244 in. There are two 3-in. diameter Ross pop 
safety valves. Steam distribution to the cylinders is by 
piston valves of 10 in. diameter, with a maximum 
travel of 6§ in. + 4 in. and a steam lap of 1f in. Cut- 
off in full gear occurs at 75 per cent. piston stroke. The 
greatest width of the engine is 8 ft. 8 in. ; it has a steam 
brake ; and the capacity of the tender is 6 tons of coal 
and 4,000 gallons of water. 





TRACTOR MAINTENANCE.—As there are many compara- 
tively inexperienced persons in charge of agricultural 
tractors at the present time, instruction books on main- 
tenance and operation are likely to be of considerably 
greater service than would be the case normally. The 
instruction book recently issued by Messrs. David Brown 
Tractors, Limited, Meltham, near Huddersfield, for their 
mark VAK 1 and VAG 1 tractors, is intended to enable 
owners of these machines to get the best out of them. 
It is clearly written, well illustrated, and is divided into 
six sections covering, respectively, the reception of the 
machine, its handling under different conditions, the 
desirable maintenance routine, minor service and adjust- 
ments, the tracing of engine troubles and abridged 





specifications. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
address of our Regis- 
tered Offices, and that no connection exists between 


{ “ ENGINEERING,” LESQUARE, 
LONDON. 
Te.zrsons Numsxr—TEMrizs sar 3663 (2 lines). 


The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalle, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 











For the United Kingdom . 2 60 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies _. # 3 0 
For al] other places abroad— ; 
Thin paper copies... £3 3 0 
Thick paper copies £3 7 6 
Foreign and Colonial subscribers receiving incom- 


plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The c for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the ch is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with aj] practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 








All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ ‘The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand W.C.2. 








INDEX TO VOL. 156. 


The Index to Vol. 156 of ENGINEERING, 
(July-December, 1943) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
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THE RAILWAY SITUATION. 


THe personal experience of railway passengers is 
sufficient to convince them of the accuracy of the 
claims made by the railway companies about the 
difficulties under which they are now operating, 
owing to great increases in traffic coinciding with 
much reduced facilities. Some quantitative measure 
of the position was given by the chairman, Lord 
Royden, at the annual general meeting of the 
London Midland and Scottish Railway on March 3. 
The passenger miles, in 1943, were 70 per cent. 
greater than before the war and this increased traffic 
was being handled with 31 per cent. less passenger- 
train miles. The overall result was that the average 
passenger-train load was 146 per cent. greater. 
Corresponding figures for the Southern Railway, 
given by Col. E. Gore-Browne, at the meeting on 
March 9, were an increase of passenger miles by 60 
per cent. and a decrease of passenger-train miles by 
30 per cent. This company has run 20,000 special 
trains for Navy, Military and Air Force personnel 
since the beginning of the war. The chairmen 
at the meetings of the other two main-line companies 
were less specific, but there is every reason to suppose 
that the percentage figures are of the same order. 
Goods traffic exhibits a corresponding state of 
affairs. In 1943, the London Midland and Scottish 
Railway moved 10,600 million ton-miles of freight- 
train traffic, which was an increase of 3,670 millions 
on that for the twelve months before the war. The 
loaded-wagon miles, at 1,725 millions, showed an 
increase of 410 millions; the empty-wagon miles 
were actually less, which may be attributed both to 
private-owner wagons being used as part of the 
common pool and to the campaign for a quicker 
turn-round. On the Southern Railway, the loaded- 
wagon miles increased by nearly 50 per cent. and the 
freight-train miles by 25 per cent. The difficulties of 
handling this increased goods traffic must have been 
particularly great on the Southern Railway, which 
is predominantly a passenger line, and it was men- 
tioned that a heavy burden was thrown on many 
secondary and branch lines owing to the construc- 
tion of important war-time depots alongside them. 
On the London and North Eastern Railway, twelve 
small country stations handled between them 
80,000 tons of traffic in the first half of 1940; for 
the first half of 1943, the figure was 340,000 tons. 


PAGE 


and maintenance facilities have been much reduced, 
is a tribute to the efficient way in which the railway 
companies’ property has been maintained in the past. 
Had the outbreak of war not found railway equip- 
ment in a state of high efficiency, the present per- 
formance would hardly have been possible. At the 
present time, the railways are only permitted to 
carry out work essential to the war effort, and even 
for that they experience great difficulty in obtaining 
the necessary Jabour. As a result, mechanical and 
engineering equipment of all kinds is being subjected 
to a severe test of its quality. The position of affairs 
on the Great Western was indicated by Sir Edward 
Cadogan, at the meeting on March 8. The arrears of 
complete renewal of the permanent way of this railway 
are now equivalent to the total renewal work which 
would normally be carried out in a period of 15 
months ; the arrears of locomotive renewals repre- 
sent a normal two-years building programme; in 
passenger stock they represent a three-years pro- 
gramme. 

The Government agreement under which the 
railways are now operating allows for a maintenance 
charge equal to the average amount appearing in 
the accounts for the years 1935-36-37, subject to 
such adjustment as may be n owing to 
variation in the costs of labour and material. This 
agreement, however, makes no provision for abnor- 
mal wear and tear, and charges under that item 
may only be included in the final settlement in so 
far as the Government, or its appropriate Minister, 
agrees. As Sir Ronald Matthews pointed out, at the 
meeting of the London and North Eastern Railway 
on March 3, that at the time of the original agree- 
ment there was no question of the entry of the United 
States into the war, with the consequent enormous 
extra strain on British railways. Pre-war wear and 
tear is not a true measure of the strain now being 
imposed on railway equipment, and deferred main- 
tenance, as now necessarily practised, will ulti- 
mately involve heavier charges than if it were 
carried out as in normal times. The keeping in 
service of rolling stock which would have been 
replaced by more modern designs in the normal 
course is also increasing maintenance charges. It 
may be assumed that the railway companies will 
approach the Government as a body in connection 
with this matter at the appropriate time. 

At all the meetings, reference was naturally made 
to the question of transport after the war. Last 
October, the Minister of War Transport said, in the 
House of Lords, that it was clearer than ever that 
the railways were a national asset which must be 
retained in full efficiency, and their financial position 
firmly established. He added that the object of the 
Government was to co-ordinate and maintain a 
transport system which would meet the needs of 
each separate industry and activity, and provide 
the best possible service at the least real cost to 
the community. Before the war, the Government 
promised legislation to implement the principles of 
the Traffic Advisory Council’s recommendations 
on what were known as the “Square Deal” pro- 
posals of the railways. These recommendations 
were, however, intended only as a stop-gap to enable 
transport interests to formulate proposals for the 
co-ordination of all forms of inland transport. The 
speech of the Minister of War Transport was in 
general terms, and naturally contained no specific 
suggestions or recommendations, but reference was 
made to road-rail competition as the main problem 
which had to be solved. This matter was the whole 
basis of the ‘‘ Square Deal” proposals. 

It is not necessary to discuss the difficult question 
of the future relation of road and rail transport in 
a review of the railway annual general meetings, 
but an interesting section of Sir Edward Cadogan’s 
speech to the Great Western shareholders strikingly 
illustrated the complexity and difficulty of the whole 
problem. It was recently announced in the House 
of Commons that the Government attached great 
importance to the project of a new road crossing 
of the Severn Estuary in view of its great economic 
value to South Wales. Such a crossing would reduce 
considerably the distance by road from Bristol 
and the West of England to South Wales, and in 
doing so would completely nullify the benefit 
of an arrangement sanctioned by Parliament 





The fact that these greatly-increased loads are 





applications. 





being successfully handled, at a time when repair 





under the Severn Tunnel Act of 1872. Railway 
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companies are required to base their charges on 
the shortest working distance, but in view of 
the heavy capital expenditure involved in the 
construction of the Severn Tunnel, authorisation 
was given to the railway to base its charges on a 
distance of 12 miles, instead of 4} miles, the actual 
length of the tunnel. If the new crossing were 
constructed, the cost of conveying passengers and 
goods by road, say, between Cardiff and Bristol, 
would be greatly reduced and as a result rates could 
be lowered. To deal with this condition, the railway 
company would be obliged to reduce its charges and 
the protection given by the Act of 1872 would 
become valueless. 

It may naturally be said that progress in transport 
methods cannot be allowed to be hampered, or pre- 
vented, by an agreement made at a time when 
mechanical road vehicles did not exist. It may 
also be said, however, that for Parliament to, in 
effect, repudiate its own agreement with a railway 
company is neither altogether honest, nor is it the 
best way to encourage private enterprise in the 
provision of public facilities. This particular 
example illustrates the difficulties inherent in the 
road-rail situation. Were the proposed Severn 
crossing constructed, a motor lorry travelling from 
Cardiff to Bristol, which has at present to take a 
route through Gloucester, would, owing to the 
reduced mileage, pay less in petrol tax and its con- 
tribution towards the cost of a very expensive road 
link would be reduced. Sir Edward Cadogan sug- 
gested that the solution of this difficulty lay in 
“some means whereby the maintenance of rail 
tracks and canal waterways, while remaining in 
their present ownership, should be treated as part 
of the whole system of national highways.” 

It cannot be pretended, however, that such a 
solution of transport difficulties is likely to be 
adopted. If the maintenance of the track systems 
of the railways is to be taken over as a public charge, 
it will unquestionably be accompanied by a call for 
public control. This will no doubt be illogical. The 
track of road-transport undertakings is at present fur- 
nished and maintained largely at the public expense 
and there would be no difference in principle if the 
same system were adopted for the railways. Political 
opinion does not, however, consider matters of this 
kind from a logical standpoint and there is little 
likelihood of a great railway company and a small 
road-transport undertaking being regarded from the 
same point of view. One of the main reasons for 
this is that while the nationalisation of the railways 
would be a relatively simple operation for which 
precedents exist, any corresponding action with 
regard to the thousands of independent road opera- 
tors would be a matter of such complexity and 
difficulty that it would be supported only by the 
most extreme socialistic thinkers. 

Although the nationalisation of the railways is 
not at present being discussed with the vigour which 
is being exhibited in corresponding proposals for 
the electricity-supply industry, it will certainly 
become an important issue in the probably not 
very distant future, and it is a matter for no 
surprise that it should have been discussed at the 
railway meetings. As in the case of electricity 
supply, those who favour nationalisation do not 
appear clearly to explain in what way the country 
would benefit if their proposals were carried out, and 
as Lord Royden. pointed out, at the London Midland 
and Scottish meeting, such a step would have 
immeasurable ramifications. National railways 
would certainly, sooner or later, find competition 
from privately-owned road-transport undertakings 
to be intolerable and a demand would be made for 
the nationalisation of all transport. Railway opera- 
tion is not a self-contained activity, like the Post 
Office, which can be conducted successfully by a 
Government department because it possesses a com- 
plete monopoly. As far as it is possible to assess 
public opinion at the present time, it would appear 
that the most favoured solution would be the creation 
of some form of public board, of which many 
examples exist. As Lord Royden pointed out, such 
boards are cumbersome and necessarily work on 
more rigid lines than do the boards of private 
organisations, but that disability is always over- 
looked by those whose political philosophy is based 
on the supposed inherent benefit of public control. 





COMPULSORY 
MATHEMATICS. 


In a Memorandum on Engineering Education 
issued by the Institution of Civil Engineers in the 
course of last year, it was stated that “ it is essential 
that boys who choose to follow an engineering 
career should have received a liberal education of 
a humanistic character providing a general founda- 
tion of culture.” It is also stated that imme- 
diately before the outbreak of war, eight engineer- 
ing institutions co-operated in setting-up a Joint 
Examination Board for the purpose of establishing 
a Common Preliminary Examination to cover 
admission to studentship of the institutions. The 
intervention of the war has prevented this scheme 
from being put into full operation. The Common 
Preliminary Examination has for its subjects 
English ; mathematics (two papers); and two of 
the following: elementary mechanics ; elementary 
physics; elementary chemistry; a selected lan- 
guage. This examination is intended for students 
who do not enter a university, the assumption being 
that for university students the qualifications it 
assesses will be measured by the matriculation or 
other entrance examination of the particular uni- 
versity concerned. The Institution of Civil Engi- 
neers requires that if a foreign language is not 
selected as part of the Preliminary Examination, 
it shall be taken independently before sitting far the 
Associate Membership Examination. 

The Memorandum adds that the “liberal educa- 
tion . . say, up to the age of 16 or 17, should be 
free from all specialisation." This is an admirable 
contention, but it is of interest to note that the 
Common Preliminary Examination makes but small 
effort to test whether such a “liberal education ” 
has in fact been received. The only non-technical 
matters included are English and a foreign lan- 
guage. The various examining bodies concerned 
have no control over the pre-education of a candi- 
date and can only judge its ‘‘ humanistic character ” 
by his ability to use his native language and his 
elementary knowledge of some foreign tongue, pro- 
bably French or German. The essentially technical 
character of the test imposed is not peculiar to the 
Common Preliminary Examination. The same 
thing applies to many of the university entrance 
examinations. London matriculation furnishes an 
example. As this examination is designed for 
students of all faculties, it covers much more ground 
than the Common Preliminary Examination, but 
a science student may restrict his choice of subjects 
mainly to the technical field. Matriculation covers 
English ; elementary mathematics (two papers) ; 
a selection from 16 subjects, all of which are either 
a foreign language or a branch of science ; and two 
additional papers selected from a further list of 
32 subjects which includes both foreign languages 
and the various sciences. One of the additional 
papers selected must be a foreign language unless 
either Latin, Greek, French, German, Spanish, 
Italian or Russian bas already been taken from the 
16 subjects of the third section. The result of the 
arrangement is that a science student can so select 
his subjects that the only matters he is examined 
in, outside the scientific field, are English and a 
foreign language. 

As the purpose of matriculation and other pre- 
liminary examinations is to test the general educa- 
tional status of aspirants, this restriction of the 
field covered is not to be commended. The system 
has been attacked with what can only be described 
as ferocity by Mr. David Brownlie in a recent 
pamphlet entitled The Case for the Abolition of 
Compulsory Mathematics in University Matricula- 
tion Examinations. Mr. Brownlie does not approach 
the subject from the point of view adopted above, 
but one illustration he gives strikingly reinforces 
what has already been said. It is possible for a 
London matriculation candidate who is good at 
mathematics so to arrange his syllabus that 68-6 
per cent. of his examination time shall be confined 
to mathematics and the closely allied subject of 
mechanics, only 14-2 per cent. being devoted to 
English and 17-2 per cent. to a foreign language. 
The reason for this, which is certainly no adequate 
test of ‘‘a liberal education of a humanistic cha- 
racter,” is that advanced mathematics and mechanics 





are two of the subjects which may be chosen from 
the further 32 papers. The regulations of the 
Common Preliminary Examination of the Joint 
Examination Board allow a similar restricted scle. 
tion of subjects to be made. 

A realisation of the undesirability of early special. 
isation was clearly shown in a report on The Educa. 
tion and Training of Physicists, which was pub. 
lished by the Institute of Physics last May. The 
proposals made were not very detailed, but it was 
suggested that before a student entered on an 
honours course in physics he should take a generai 
course in at least two scientific subjects other than 
physics, “of which mathematics would usually be 
one.” This matter is mentioned because it bears 
directly on the subject of Mr. Brownlie’s pamphlet. 
It will have been gathered that that publication is 
directed against the inclusion of mathematics as a 
compulsory matriculation subject for all candidates. 
It is not here necessary to argue the case of, say, 
history or other “arts” students. Some of these 
may feel that they have a grievance and Mr. 
Brownlie’s contentions may find some supporters. 
They, however, would possibly have been more 
numerous had he expressed himself with greater 
moderation. He weakens his case by the extreme 
terms in which he presents it. To say that “ uni- 
versity entrance examinations . . . appear to be 
very largely under the control of aged, decaying, 
and often completely senile people ” is not the best 
way to obtain the sympathetic attention of the 
authorities by which revision of the matriculation 
syllabus would have to be carried out. 

As already indicated, the pamphlet has performed 
a useful service in pointing out that a mathe 
matically-inclined student may confine the greater 
part of his matriculation examination to his own 
subject, with an incidental narrowing of the basis 
of. his education. When, however, Mr. Brownlie 
goes on to say that compulsory mathematics should 
be abolished, even for the Faculty of Engineering, 
it is impossible to accord him sympathy or even 
fully to understand him. In his effort to depreciate 
the value of mathematics as an examination subject, 
he states that ‘‘ mathematical proficiency above the 
normal is no indication of superior intelligence, and 
as compared with ordinary proficiency, except in a 
few rare cases, is almost useless.” From this he 
proceeds to refer to calculating boys and people 
who can play 20 to 30 simultaneous games of chess, 
and states that many such people die young or in 
lunatic asylums. With diffidence it may almost be 
suggested that Mr. Brownlie appears not to under- 
stand the nature of mathematics. Calculating boys 
and simultaneous chess have nothing to do with 
mathematics. The papers set in this subject in the 
matriculation examination are not intended to test 
a candidate’s ability in mental computation ; their 
purpose is to ascertain if he has a grasp of the 
elements of one of the main tools of all exact sciences 
and one which is becoming of increasing importance 
even for such subjects as biology and botany. 

The implication in the early part of this article 
that the Common Preliminary Examination and 
Matriculation might usefully be broadened in 
scope is in no way intended to carry the suggestion 
that this end could profitably be attained by 
eliminating mathematics. These examinations are 
intended to be a measure of general educational 
status, but they are also intended to test the suit- 
ability of candidates to profit by more advanced 
instruction. If they have not attained a working 
knowledge of elementary mathematical method, 
their later studies will be hampered, and to make 
progress they will have to spend their time on work 
they should have done at school. Mr. Brownlie 
speaks of “a high standard of mathematics (arith- 
metic, algebra and Euclid)” as being required for 
matriculation, but unless a student has attained to 
this “ high standard ”’ he is in no fit state to enter 
on second-year physics or engineering. The whole 
matter has nothing to do with advanced mathe- 
matics. Most students appear to have a definite 
mathematical limit, but the higher this is the more 
easily can they cope with the higher branches of 
other sciences. As already noted, the Institute of 
Physics considers that this state of affairs justifies 
a general course in mathematics, before an honours 
course in physics is even entered on. 
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NOTES. 


A Puan For THE Crry or Lonpon. 


An interesting exhibition of drawings, showing a 
proposed plan for the City of London, is on view at 
the headquarters of the Incorporated Association of 
Architects and Surveyors, 75, Eaton-place, West- 
minster, 8S.W.1. The exhibition, which was opened 
by Mr. Alfred C. Bossom, M.P., on March 7, is the 
work of two London architects, Mr. Kenneth J. 
Lindy and Mr. B. A. P. Winton Lewis. Of special 
interest to engineers are the rather drastic sugges- 
tions for dealing with traffic by road, rail, and air. 
At this stage, obviously, the plan can only illustrate 
broad outlines and general principles, more particu- 
larly in regard to railway development, because of 
the technicalities involved ; the authors do stress, 
however, the need to place the main-line stations 
below road level, and to extend complete electrifica- 
tion for a considerable distance out of London. This 
would enable a substantial area to be developed 
from ground level upwards, thereby greatly reliev- 
ing housing congestion. At present, a large part of 
the City area is devoted to main-line stations and 
approaches, and the release of this ground, it is 
suggested, would compensate for land devoted to 
public health and to the needs of surface transport. 
Other changes suggested for expert technical con- 
sideration include: adequate connection between 
underground and suburban lines, and to some extent 
also with main lines, to facilitate daily traffic 
between homes and offices and to avoid the dis- 
location due to passenger traffic between terminals ; 
the connection of the Waterloo-City line with the 
general railway system, or, at any rate, its extension 
to Liverpool Street ; and the linking of passenger 
traffic between Holborn Viaduct and Farringdon- 
road stations, to complete a City Circle. With 
regard to air transport, it is not thought practicable 
to provide for the landing of high-speed fixed-wing 
aircraft on flat roofs or other spaces in a crowded 
City, but it is thought feasible to consider the use 
of passenger gyroplanes on flat roofs or on special 
platforms. One such platform is shown over 
Liverpool-street Station. The possibilities of im- 
proved passenger traffic on the Thames are not over- 
looked ; it is suggested that the lower reaches of 
the river are suitable for flying boats, and provision 
is proposed for rail and river connection with the City. 
The street proposals comprise, for the most part, 
the widening and sometimes the straightening of 
existing streets, every effort being made to preserve 
ancient monuments and churches, and to provide 
the space required to appreciate them properly, and 
to fit in with the County of London Plan, already 
published by the London County Council. The 
most serious traffic difficulty at present is congestion 

at the Bank crossing. As long as the present radial 
system of public surface-transport arteries—Cheap- 
side, Cornhill, King William-street, etc.—remains, 
this problem must persist ; and the authors there- 
fore propose to remove all public transport from the 
area by means of a by-passing ring road. This 
utilises mainly the existing streets and open spaces 
(though, apparently, it would pass through the 
centre of the Stock Exchange) and is designed to 
provide an evenly distributed grid of thoroughfares 
for public transport, dividing the City into reason- 
able walking areas, which, in addition, are served by 
underground stations. The general plan involves 


ing that subsoil and foundation conditions permit. 
The unfolding of the plan around the three main 
foci, namely, St. Paul’s, the Mansion House group, 
and the Guildhall, is bold and ingenious, as in the 
case of the L.C.C. plan, but, engineers may have 
something to say regarding the practical aspects. 


RESEARCH APPLIED TO WARFARE. 


taken by Mr. J. Ward Macdonald, G.I.Mech.E., 
chairman of the London Graduates’ Section. Dr. 
Gough, whose lecture was entitled ‘Some 
Aspects of Research in Relation to the War 
Effort,” emphasised at the outset the charact- 
eristic features of weapon development in the 
present war; namely, that innovations should 
anticipate, if possible, any enemy improvements 
in weapon technology in corresponding fields, 
that the research undertaken must be kept secret 
until the latest possible moment, and that the 
ultimate design of the weapon must be such as to 
permit of rapid production in any desired quantity, 
so that the fullest advantage could be gained by 
its introduction before the enemy could copy the 
weapon (and, perhaps, improve upon it) and organise 
counter-measures. As illustrating the effective 
application of research combined with a simplified 
programme of mass production, Dr. Gough instanced 
the Sten gun as compared with the American 
Thompson sub-machine gun and the German 
Schmeisser gun; the Sten gun, he said, had been 
produced in such quantities that it could be classed 
as a “ consumable store,” to be thrown away when 
no longer serviceable, and its cost—30s. each—was 
about as many shillings as the German and American 
weapons cost in pounds. Problems of peculiar 
difficulty, Dr. Gough continued, were presented by 
the conditions of warfare in the Pacific theatre of 
war, where a temperature of 90 deg. F. in the shade, 
and more than 160 deg. in the sun, might be com- 
bined with excessive humidity and all the obstacles 
to movement presented by the tropical jungle. 
These problems were receiving close and constant 
attention, but they were far from easy to solve. In 
another field of activity, Dr. Gough mentioned the 
Inglis and Bailey types of bridges now used by 
the Royal Engineers ; both being still on the secret 
list, he could give no details of their construction 
beyond the general statement that they were both 
designed ‘‘on Meccano lines.” They represented 
in a high degree, he added, the beneficial results of 
applying science to practical needs. Following the 
lecture, for which the large audience accorded by 
acclamation the vote of thanks proposed by Mr. E. L. 
Jones and seconded by Mr. A. Himsley, films were 
shown illustrating the construction and method of 
dealing with the German Teller mine; the basic 
principles of radio-location; and the tactical 
employment of a regiment of artillery armed with 
the 25-pdr. field gun. 


Tue Lonpon PassENGER TRANsporT Boarp. 


The report of the London Passenger Transport 
Board for the year ended December 31, 1943, like 
the preceding war-time reports, contains little in the 
way of operating statistics. Under the financial 
arrangement existing between the Government and 
the railway systems of the country, the Board 
receive a fixed annual sum of 4,835,705l.; which, 
after certain adjustments, provides a net revenue of 
4,714,1261. To this are added some small revenue 


“C” Stock Interest Fund, making a total for 
appropriation of 4,747,2801. No provision is made 


shadowed in the White Paper (Cmd. 6403) on war 
damage to public utility undertakings has not yet 
been introduced in Parliament. It is noted, under 
the heading of ‘‘ Operation cf Services,” that restric- 


Board at December 31, 1943, numbered 75,433 ; 
about 17,000 were women, of whom 12,700 were 
employed in substitution for men released for service 
with the Forces. 


Tue BenEevoLtent Funp oF THE INSTITUTION OF 
MeEcHANICAL ENGINEERS. 


Prior to the general meeting of the Institution of 
Mechanical Engineers at Storey’s-gate, St. James’s 
Park, London, 8.W.1, on Friday, March 17, a 
meeting of members of the Incorporated Benevolent 
Fund, and others, was held to consider the report 
of the Committee of Management of the Fund for 
the year ended December 31, 1943. The chair was 
occupied during the early part of the meeting by 
Professor F. C. Lea, O.B.E., D.Sc., who called upon 
Mr. W. A. Tookey, deputy-chairman, to present 
the report. This, as Mr. Tookey pointed out, 
showed a record net increase of membership of the 
Fund for the year, the total now having reached 3,438, 
which was just under 20 per cent. of the member- 
ship of the Institution itself. Though this increase 
was satisfactory as an advance, a larger proportion 
of membership subscription was greatly desirable. 
The total revenue from all sources was 4,1291., and 
grants amounting to 2,7851. had been made to 
50 beneficiaries. The fact that a proportion of the 
grants was for school fees for orphaned, or partially- 
orphaned, children had aroused considerable interest, 
and Mr. Tookey said, in reply to inquiries which had 
been made, that he thought that this proportion 
was about 10 per cent. The results as shown by 
school reports would seem to justify this part of the 
Committee’s work. A sum of 693/. had been 
received during the year as a refund of Income Tax 
on subscriptions made under Deeds of Covenant. 
Members who had not already signed such deeds 
would thus realise the additional help they could 
give the Fund by doing so. The special War Relief 
Fund stood at 3001. After some comments by 
members, the chairman moved the adoption of the 
report, and the motion, having been duly seconded, 
was carried unanimously. Professor Lea then 
vacated the chair and inducted Dr. H. R. Ricardo, 
B.A., F.B.S., President of the Institution, as Chair- 
man of the Benevolent Fund. A vote of thanks 
was then accorded to Professor Lea for his services 
to the Fund during 1943, and in acknowledgment of 
the vote, Professor Lea id tribute to the 
assistance he had received from the deputy-chairman, 
Mr. W. A. Tookey. It was then stated that Mr. 
E. Bruce Ball, Mr. B. W. Bryan and Major W. 
Gregson, M.Sc., had retired by rotation from the 
Committee of Management and were not at present 
eligible for re-election. To fill the vacancies, the 
Committee recommended Professor F. C. Lea, Sir 
William Paterson, and Eng. Vice-Admiral Sir George 
Preece, K.C.B. This recommendation was approved 
by the meeting. The honorary treasurer, Mr. Frank 
Buckle, and the honorary secretary, Dr. H. L. Guy, 
C.B.E., F.R.S., also retired, but were re-elected, 
and Mr. Raymond Crane was re-elected as honorary 


from investments, and a sum of 32,1941. from the | auditor. A vote of thanks was then accorded to 


the Council of the Institution for providing accom- 
modation and clerical assistance, and the honorary 


in the accounts for the ultimate liability of the Board | secretary emeritus, Brig.-General Magnus Mowat, 
for war damage contributions, as the legislation fore- | C.B.E., was thanked for continuing to represent the 


Fund on the Professional Classes Aid Council. 





NAVAL CADETSHIPS AT THE ROYAL NAVAL COLLEGE.— 


on country services. 


P ; . os i i me 
an increase in the average height of buildings, assum- er m * e agent car betrergs pres ete ser The Admiralty announces that the next examination for 
that, in spite of this, the passenger traffic continued 
to show a marked increase ; as was to be expected, 
this increase was particularly noticeable on the rail- 
ways. Experiment and research proceeded on the 
use of gas-producer units for "buses, and about 100 
*buses are in operation with this equipment, mainly 
In conjunction with the main- 
line railway companies, the Board have under 
One. of the principal events in the year’s pro-| examination the probable immediate post-war re- 
gramme of the Graduates’ Section of the Institution | quirements of passenger transport facilities in their 
of Mechanical Engineers is the Annual Lecture, | area, with particular regard to the suspended pro- 
delivered in London by a Member of Council of | gramme of new works which was intended to be 
the Institution. This session’s lecture was given | undertaken in the five years 1935-40. The transport 
on Saturday, March 18, by Dr. H. J. Gough, F.R.S., | aspects of the various planning and reconstruction 
Director-General of Scientific Research and Develop- | schemes relating to the London area are also under 


cadetships at the Royal Naval College will be held in 
June, 1944. Candidates must have been born between 
December 1, 1930, and March 31, 1931, or on those 
days, and their application forms must reach the 
Admiralty not later than May 10, 1944. The educa- 
tional test to be undertaken is the Common Entrance 
Examination for entry to public schools. Successful 
candidates will join the R.N. College in September, 1944. 
Twenty-five ordinary cadetships will be offered, and, in 
addition, ten scholarships will be available for competition 
among boys from grant-aided secondary schools. Up to 
ten scholarships will be offered to boys from other schools. 
Generotis financial assistance towards the fees and 
expenses at the R.N. College is given to the parents of 
boys awarded scholarships if their income is below a 
certain limit; in cases of small incomes, all fees and 
expenses may be remitted. Application forms and 
detailed regulations may be obtained from the Secretary 








ment in the Ministry of Supply. The chair was | consideration. 





The personnel employed by 


of the Admiralty (C.W. Branch). 
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THE INSTITUTE OF METALS. 
(Continued from page 214.) 

CONTINUING our account of the annual general 

meeting of the Institute of Metals, held in London 

on Wednesday, March 15, we have now to deal with 

the proceedings which followed the preliminary 


business and the induction of the new President, 
Dr. W. T. Griffiths. 


Damprtne Capacity. 


The first paper on the agenda was entitled 
“* Damping Capacity at Low Stresses in Light Alloys 
and Carbon Steel, with Some Examples of Non- 
Destructive Testing.” It was by the late Dr. L. 
Frommer and Mr. A. Murray and was presented by 
the latter. The authors stated that the “ resonant 
bar” method had been employed in their experi- 
ments. This consisted in exciting, in a freely sus- 
pended bar, a strictly monochromatic oscillation, 
and determining the damping capacity, either by 
measuring the rate of decay of free oscillations, or 
by measuring the shape of the resonance curve of 
forced oscillations. In the present work the loga- 
rithmic decrement of the decay of the vibration 
amplitude had been taken as the measure of the 
damping capacity of a material. By careful design, 
and as the result of experiment, it had been found 
possible to separate excessive external damping 
losses from the intrinsic damping which it was desired 
to measure. At room temperature the damping 
capacity of the principal aluminium alloys was of 
the order of 10-*° as expressed by the logarithmic 
decrement. The measured damping was a constant 
up to a maximum shear stress of 30 lb. per square 
inch. The damping capacity of aluminium alloys 
appeared to depend upon the degree of precipitation 
present, being highest for maximum solid solution 
and lowest in the annealed state. The majority of 
the values, however, lay between 0-10 x 10~ and 
0-15 x 10—. 

The damping was markedly increased by small 
eracks or such porosity as would not normally 
occasion the rejection of a cast ingot. In some 
instances localised defects modified the damping at 
the various harmonics, so that the position of the 
defect could be estimated. This latter feature 
depended upon the experimentally determined fact 
that the torsional damping did not range over the 
available frequency range. Although damping mea- 
surements could not always indicate with absolute 
certainty the presence of fine cracks, serious defects 
could not pass undetected and good material was 
never in doubt. The damping of a 0-6 per cent. 
carbon steel had been studied up to a maximum 
stress of 90 lb. per square inch, and had been found 
to be 0-5 x 10 for the tempered condition and 
0-7 x 10“ for the oil-quenched condition, these 
values being closely reproduced through successive 
eycles of heat-treatment. While the damping 
values found by the present technique were com- 
parable with those obtained by other workers em- 
ploying a somewhat similar technique, they were 
much smaller than those found at higher stresses 
by the Féppl-Pertz technique. 

The discussion was opened by Professor F. C. 
Thompson, who stated that it was a curious fact 
that the study of what we now knew as “ damping 
capacity ” had been initiated in this country some 
80 years ago. The tests had been of a physical 
nature, but our contribution since then, and it was 
by no means small, had been almost exclusively in 
connection with tests of a definitely mechanical type. 
All researches carried out on damping by means of 
mechanical tests had given damping values of the 
order of 1 per cent. or 2 per cent. at least, while those 
from physical tests, both in the present research and 
in Germany and America, had given results which 
were only a mere fraction of this. Most of the results 
in the present paper, for instance, corresponded to 
a damping capacity as it was normally calculated 
(namely, 200 times the logarithmic decrement) of 
something of the order of 0-003 per cent. The 
question at once arose regarding the reason for this 
enormous discrepancy. There was clearly the possi- 
bility that, in mechanical tests, the energy losses 
were of the order of possibly 1,000 times the actual 
damping loss in the test-piece. For some time, work 
had been going on in his laboratories to ascertain 





whether this was at all likely. That errors of con- 
siderable magnitude did arise had been shown but, 
on the other hand, there was no explanation of the 
discrepancy in tests conducted at high stresses of 
thousands of pounds per square inch. 

The next possibility was that differences might be 
due to the very much lower stress which was normally 
employed in physical methods of invesvigation. 
Again, the immediate and perhaps obvious reaction 
was to say that the mechanical tests were hopelessly 
inaccurate, but this was just where the results 
obtained in the present investigation on steel were 
extraordinarily important. In the paper it was 
shown that the damping capacity of a fully-hardened 
steel was higher than that of the same material in 
the quenched and tempered condition. Exactly the 
same sort of thing had been shown by the torsional 
test. The differences, in the present investigation, 
between the hardened and tempered states were of 
the order of only 0-005 per cent. Consequently, if 
the mechanical tests were so hopelessly inaccurate, 
a damping difference of this very small order could 
not fail to be completely masked by the other obser- 
vational errors. There might be, therefore, another 
alternative. For some considerable time he had 
wondered whether physical and mechanical methods 
of determining damping were, in fact, measuring 
the same phenomenon, and without committing 
himself at this stage he felt that there was evidence 
that they were not measuring the same thing. 

Mr. L. Rotherham stated that, like Professor 
Thompson, he felt that, possibly, the explanation of 
the difference between the results obtained in the 
present investigation and those contained in other 
papers on the subject lay in the fact that a different 
phenomenon was being observed. The main differ- 
ence between the results recorded in the paper under 
discussion and those obtained with what Professor 
Thompson termed the mechanical method was the 
difference in the stress employed. In the laboratory 
with which he was connected, attempts had been 
made to extend the measurements by the mechanical 
method to very much lower stresses. By an im- 
proved technique, tests had been carried out from 
2 tons per square inch down to 112 Ib. per square 
inch. They were still, however, above the normal 
range of working used by the present authors. 
Those who had read the paper which Dr. W. H. 
Hatfield, F.R.S., Mr. G. Stanfield and he had pre- 
sented to the North-East Coast Institution of 
Engineers and Shipbuilders in 1942* would recall 
that, for stainless iron, very high values of damping 
capacity had been observed. In relating these tests 
to lower stresses, the remarkable thing was that, 
immediately outside the range of stress previously 
employed, the damping capacity began to decrease 
in terms of logarithmic decrement. At 112 lb. per 
square inch, it was 500 x 10-, and at 100 lb. 
per square inch the value decreased to 50 x 10-‘. 
They believed that the considerable increase in 
damping capacity between 100 lb. per square inch 
and 2 tons per square inch was associated with the 
magnetic properties of the material. 

Dr. R. F. Hanstock, who closed the discussion, 
stated that he had been associated with the prepara- 
tion of the paper and added that it marked the 
conclusion of the first stage in the research which it 
was proposed to carry out. The crux of the whole 
problem in damping research was the difference 
obtained between the two methods employed. The 
present research had been carried to a stage at which 
they were satisfied that the results obtained at low 
stresses were reliable, and it was only the difficulty 
in experimental technique which had so far confined 
the work to the low stresses employed. A technique 
was being developed, however, which showed every 
reasonable chance that they would be able to extend 
this particular method of testing materials up to the 
stresses normally investigated by the other, 
mechanical, method, and he hoped that it would 
not be very long before they had completed a 
further stage of the investigation and in a great 
measure closed the gap between the two methods 
employed in the past. 

Owing to the advanced hour, Mr. Murray was 
asked to reply to the discussion in writing, and the 
President adjourned the meeting until 2.30 p.m, 





* See ENGINEERING, vol. 153, pages 478, 498 and 529 
(1942). 





MopERN Views ON ALLOYS. 


The first matter on the agenda when the meeting 
was resumed in the afternoon was a lecture by Dr. 
W. Hume-Rothery, F.R.S., entitled “ Modern Views 
on Alloys and their Possible Application.” The 
lecturer opened with the statement that the develop. 
ment of X-ray crystal analysis permitted the deter. 
mination of the positions of atoms in the different 
crystal structures and was the first step forward 
towards an understanding of the structures of metals 
and alloys. The study of the X-ray data and the 
equilibrium diagrams of alloys enabled a number of 
factors controlling alloy formation to be discovered 
empirically. At the same time, the mathematical- 
physicists were encouraged to examine the behaviour 
of electrons in the periodic field of the crystal 
lattices of metals, and the results obtained had been 
found to have an immediate bearing on the pro- 
perties and structures of metals and alloys. As a 
result of this work, metallurgists could begin to 
understand some of the factors which determined 
the structure and properties of alloys. In a limited 
manner, from a knowledge of atomic structures, it 
was already possible to produce alloys having 
desired structures and properties. 

If the atomic diameter of an element were defined 
as the smallest distance between two atoms in a 
crystal of the element, should the atomic diameters 
of two given metals differ by more than 15 per cent., 
the,size factor was unfavourable and they did not 
fit together easily. This was the first principle of 
solid solutions which should be mentioned. The 
second principle was that if one metal was relatively 
very electro-negative compared with another, there 
was a tendency to form a stable intermediate phase, 
instead of a solid solution. These two principles 
enabled scientists to proceed to a considerable 
extent with the problem of making alloys of the 
desired structure. When asked to prepare an alloy 
which was a solid solution, the scientist could say 
that one particular group of atoms was not suitable 
because the sizes were not right, and that another 
particular group of atoms was not suitable because 
it was too electro-negative. The atoms most 
suitable for forming a solid solution were those which 
fitted together most easily because they were of the 
same size and the same valency. 

In the present lecture the elements of the First 
Long Period of Mendeleev’s Table were reviewed. 
In addition, magnesium and aluminium, in the pre- 
ceding Short Period, and indium and tin, in the 
following Period, were included. Thus the elements 
dealt with, besides these four metals, were potas- 
sium, calcium, scandium, titanium, vanadium, 
chromium, manganese, iron, cobalt, nickel, copper, 
zinc, gallium, germanium and arsenic. With the 
single exception of manganese, the elements from 
potassium to copper all crystallised in one or more 
of the typical metallic structures, namely, the face- 
centred cubic, the body-centred cubic, or close- 
packed hexagonal structures. Since mechanical 
properties depended largely on shear strength, they 
were difficult to relate to simple ideas of electronic 
bending. The ferro-magnetism of iron, cobalt and 
nickel was not a characteristic of a crystal struc- 
ture, but depended on atomic factors; hence new 
ferro-magnetic alloys might be expected. 

The principles underlying the formation of solid 
solutions in copper might next $e examined. The 
simple electron theory required extending to include 
the effects of lattice distortion and electro-chemica! 
factors. The mean lattice distortion, per solute 
atom, was not a complete indication of the dis- 
tortion process in so far as the latter affected the 
formation and properties of a solid solution. It 
was necessary to distinguish between lattice distor- 
tion produced by valency electrons, and that pro- 
duced by the electron clouds of the underlying ion. 
These effects explained the relative solubilities of 
silver, cadmium, indium, tin and antimony in 
copper, and, possibly, had a bearing on the relative 
properties of brasses and bronzes. In general, the 
mechanical properties of alloys of magnesium were 
prejudiced by an unsatisfactory crystal structure 
and a relatively low melting point (650 deg. C.), 
which was lowered rapidly by most alloying ele- 
ments. These defects might be overcome by em- 
ploying magnesium-lithium base alloys. 

(To be continued.) 








ing 
Dr. 
‘he 
)p- 
er- 
nt 


of 








MARCH 24, 1944. 


ENGINEERING. 


235 








THE ENGINEERING 
OUTLOOK. 


XI.—SHIPBUILDING AND Marine ENGINEERING. 

Tue shipping position of the United Nations 
during the war has undergone a series of remarkable 
changes. In the year following the fall of France, 
U-boat sinkings constituted a very serious threat 
to the ability of Great Britain to continue the war. 
During the latter half of 1941, however, the U-boat 
threat seemed to have been brought under control. 
Shipping losses were less than in the two previous 
six-monthly periods, while U-boats were being 
destroyed at a faster rate. With the entry of 
Japan into the war in December, 1941, the picture 
again completely altered, and the necessary dis- 
persal of escort vessels to the Indian and Pacific 
Oceans seriously jeopardised for a time the safety 
of shipping in the Atlantic. In the first half of 
1942, losses in this theatre were very high, particu- 
larly on the eastern seaboard of America, where 
at times they amounted to three-quarters of the 
total losses in all theatres. However, by the loan 
of escort vessels from the Royal and Dominions 
Navies to the United States Navy, these losses 
were gradually brought under control, and during 
the latter half of 1942, sinkings, although still 
serious, were increasingly confined to the centre of 
the Atlantic. At the end of 1942, U-boats constituted 
the most serious and perhaps the only threat to 
the ultimate victory of the United Nations, while 
the shortage of shipping was the main factor 
hindering the deployment of Allied Forces to new 
theatres of operations. 

During 1943, however, the picture altered once 
again. In the early part of the year, the stocks of 
food and raw materials which had been accumu- 
lated in Great Britain were allowed to diminish in 
order to free shipping for military operations, but 
this was done in the confidence, which has been 
since justified, that the position would be restored 
by the Allied production of merchant shipping and 
by the defeat of the U-boats. This defeat was 
achieved by combined attack from many quarters. 
In announcing the Navy Estimates on April 3, 
1943, Mr. A. V. Alexander, First Lord of the 
Admiralty, said that the production of surface 
escorts, both here and in Canada and the United 
States, was receiving the highest priority ; and the 
increased protection afforded to convoys later in 
the year by these vessels, combined with the use of 
new technical devices, was undoubtedly of con- 
siderable importance. The Atlantic gap was first 
limited by long-range aircraft flying from bases in 
Great Britain, Iceland and Newfoundland, and 
later was closed by the introduction of the escort 
carrier and the acquisition of bases in the Azores. 
Escort carriers are converted merchant ships, from 
which the most modern fighter aircraft of the Fleet 
Air Arm—including the Seafire—can be flown. 
The first escort carrier, H.M.S. Battler, built by 
the Ingalls Shipbuilding Corporation, commenced 
convoy escort duty in the spring of 1943. She is 
of welded construction and largely pre-fabricated, 
and has Westinghouse impulse-reaction turbines 
and two Foster-Wheeler high-pressure water-tube 
boilers. She carries a complement of 70 officers and 
450 men. More than 50 escort carriers were pro- 
duced in the United States in 1943. Another factor 
which has played an important part in the defeat 
of the U-boats was the fitting of the Leigh light 
to aircraft of Coastal Command, which made it 
unsafe for U-boats to cruise on the surface even at 
night. 

The improvement in the overall position which 
has taken place during 1943 is clearly shown by 
two statements, one made at the beginning and the 
other at the end of the year. In January, it was 
announced by Mr. Stimson, the United States 
Secretary for War, that the Allied construction of 
merchant shipping exceeded losses for the first 
time since America’s entry into the war. The 
second statement was made by Colonel Knox, 
Secretary of the United States Navy, who stated 
on November 30, that American, British and 
Canadian yards had built during the war as many 
ships as had been lost from all causes. The tonnage 
of Allied shipping was as great then as at the 


outbreak of war. On June 30, 1939, the distribution 
of the world’s merchant shipping (all vessels over 
100 tons) was as shown in Table I, herewith. While 


TABLE I.—Division of Merchant Shipping by Countries, 














June 30, 1939. 
Quantity Percentage 
—_— (Million of 
Gross Tons). Total. 
Britain 17-9 26-1 
Dominions . . op $-1 4°5 
United States (sea) 8-9 13-0 
United States (lake) 2-5 3-6 
Total 32-4 a Teaey 7-2 nt 
France . - 2-9 4-3 
Scandinavia a“ 7-6 11-1 
Belgium and Holland 3-4 5-0 
Italy hit be 3-4 5-0 
Japan 5-6 8-2 
Germany .. 4-5 6-5 
Rest of World 8-7 12-7 
Total .. 68-5 100-0 " 











it is not clear from the context of Colonel Knox’s 
statement whether France and the other occupied 
countries should be included in the total, it can 
safely be said that Allied shipping at the end of 
November, 1943, totalled at least 32-4 million 
gross tons. 

The policy adopted regarding the publication of 
production statistics for shipbuilding among the 
United Nations varies widely. While the United 
States and, to a lesser extent, the Dominions, con- 
tinue to publish very full information of the output 
of both merchant and naval ships, British production 
is shrouded in secrecy. So far as Great Britain is 
concerned, although no actual statistics are avail- 
able, certain indications have been given regarding 
the level of output. At the end of 1942, it was stated 
by the First Lord of the Admiralty that, during the 
previous 2} years, all the capital ships, aircraft 
carriers and cruisers lost by the Royal Navy had 
been replaced, while alJl the destroyers lost in the 
same period had been more than replaced. The 
tonnage of merchant shipping built during 1942 
reached the target set and, although no definite 
figure is available, it was probably between 1,500,000 
tons and 2,000,000 tons. 

In April, 1943, it was disclosed by the First Lord 
of the Admiralty that the total number of warships, 
from armed trawlers and corvettes to capital ships, 
completed by British shipyards in this country and 
overseas since the outbreak of war was 900. The 
total shaft horse-power added to the Navy between 
September, 1939, and September, 1942, was over 
7} millions, while the number of corvettes in service 
with the fleet in April, 1943, was well over 200. The 
number of refits or repairs to warships carried out 
in shipyards in this country since the outbreak of 
war was 34,000, of which 80 per cent., mainly to the 
smaller vessels, was carried out by private firms. 
The output of merchant tonnage during the first 
42 months of the war was considerably above that 
for the corresponding period of the last war, in spite 
of the fact that, in the peak period during the spring 
of 1941, no less than 2,600,000 tons of merchant 
shipping were under repair in this country at one 
time. As a result partly of strategic changes, but 
mainly because of special steps taken to deal with 
it, this figure was subsequently greatly reduced, and 
a considerable proportion of the reduced number was 
repaired while loading and unloading was proceed- 
ing. Up to the end of 1942, 2,000,000 shaft horse- 
power had been added to the Merchant Navy since 
the beginning of the war. The general policy of 
the Admiralty regarding shipbuilding was defined 
by Mr. George Hall, Financial Secretary to the 
Admiralty, in January as “ to build, in consultation 
with the Ministry of War Transport, the ships which, 
with labour and resources available, would give the 
best results having regard to the needs of providing 
within those resources the requisite number of escort 
ships”; which, of course, was too obvious to need 
stating. 

During the early part of the year, while the U-boat 
menace was still serious, controversy continued over 
the desirability of producing faster merchant ships, 
which, it was claimed, would be much less vulnerable 
to attack; and considerable pressure was brought 


sources, among them certain shipowners, to produce 
faster ships. Lord Leathers, speaking in the House 
of Lords in March, said that about 50 per cent. more 
time, labour, and materials were required to produce 
a 15-knot ship compared with an 11-knot vessel. 
However, high speed was generally desirable for 
operational movement, and, for this reason, as many 
fast ships as possible would be produced without 
upsetting the balance of production. In confirma- 
tion of this, it was announced in September that the 
first of a series of 12,000-ton cargo vessels with a 
speed of at least 15 knots was approaching comple- 
tion in a shipyard on the North-East Coast. It 
is claimed that these will be among the largest 
and fastest cargo vessels in the world. They are 
designed for carrying the heaviest cargoes, including 
locomotives, both in the hold and on deck, without 
the need for additional strengthening. The standard 
speed for British merchant ships produced during 


-| the war was previously about 12 knots. 


The United States production of merchant ship- 
ping in 1942 amounted to 746 ships, totalling 
8,090,800 deadweight tons. During the first half 
of 1943, 819 vessels were produced, totalling 
8,818,622 tons. Monthly production increased from 
1,008,400 deadweight tons in January, to 1,676,500 
tons in June and 1,692,763 tons in November. 
Between Pearl Harbour and December 1, 1943, 
American shipyards produced and delivered into 
service 25,284,287 tons of merchant shipping. By 
the end of 1943, large merchant ships were being 
produced at the rate of more than five a day. 

It was stated in March, 1943, in the annual report 
of the Combined Shipping Adjustments Board, 
that, by the end of 1943, the United States merchant 
fleet might, for the first time, exceed that of the 
United Kingdom. In June, it was disclosed that 
the capacity of American shipyards was already 
25 million tons of merchant shipping per annum, 
or 2-08 million tons a month. Future output 
would be limited by the allocation of labour and 
raw materials rather than by shipyard facilities. 

In the United States, as well as in this country, 
the tendency has been to build faster merchant 
ships, and in September it was announced by Rear- 
Admiral Howard L. Vickery that orders had been 
placed for 339 new Victory ships, with speeds 
ranging from 15 knots to 17} knots, to be completed 
by the end of 1944. These would be 15 ft. to 20 ft. 
longer than the old 10,000-ton 10-knot Liberty 
ships, while the beam and draught would also be 
greater. Liberty ships will continue to be produced, 
however, and the 1944 programme includes 820 
Liberty ships, 300 cargo ships of the C type, and 
240 oil tankers, in addition to the 339 Victory 
ships previously mentioned. Liberty ships were 
being delivered into service in the autumn of 1943, 
only 45 days after the laying of the keel. In the 
spring of 1943, it was disclosed that a monthly 
output of 1-45 ships per slipway—an American 
record—was being produced in one of Mr. H. J. 
Kaiser’s shipyards at Oregon. The estimated labour 
requirement for a Victory ship is 600,000 man- 
hours, compared with an original estimate of 
513,000 man-hours for a Liberty ship, which has 
been reduced in tice to 200,000 man-hours. 
The first Victory ship to be built was launched at 
Oregon on January 12, 1944. 

Apart from the increased safety from submarine 
attack and the additional mobility given by the 
higher speed, another reason for the building of 
faster merchant ships is that it is likely that they 
will be more economical to operate after the war. 
The slower ships will be useful, no doubt, during 
the reconstruction period, but it is open to question 
whether they will be economical in normal times, 
except, perhaps, for bulk cargoes on certain long- 
distance routes. 

American production of naval vessels has also 
been very large, and a number of facts have been 
released on this subject. In April, it was stated 
that the number of warships in the fighting fleet 
of the United States Navy would be more than 
doubled during 1943, while the tonnage would be 
increased by 67 per cent. It was disclosed in 
August that approximately a dozen large aircraft 
carriers had been launched since Pearl Harbour. 
In October, it was stated that the United States 








to bear on the Government from a number of 


would build three 45,000-ton aircraft carriers, two 
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of which had already been commenced. During 
1943, apart from the 50 escort carriers, six 27,000-ton 
carriers, and nine 10,000-ton carriers of the converted 
cruiser type were produced. In November, a 
destroyer was delivered to the British Navy by 
the Bethlehem Steel Corporation only 25 days after 
the keel was laid. At Higham, Boston, in Septem- 
ber, a destroyer was launched 8} days after the 
keel was laid. 

The output of ships in the Dominions, and the 
number of repairs carried out there, have also been 
very large, particularly in Canada and Australia. 
For the past three years, Australia has been building 
9,000-ton merchantmen, but it was announced in 
May, 1943, that it had been decided to switch to 
faster 6,000-tonners, which would have a shallower 
draught and be more suitable for supplying Pacific 
Island bases. In the year ended November 30, 
1943, merchant ships totalling 13,815,000 tons 
were repaired or maintained in Australian ports, 
3,109,000 tons of this total being United States 
ships. At least an equal tonnage of naval vessels 
was repaired, maintained or docked. Large numbers 
of small craft, including landing craft, are also being 
built in Australia. Canada has built large numbers 
of escort vessels as well as merchant ships, including 
more than 200 10,000-ton cargo ships, in addition 
to more than 300 naval vessels, ranging from patrol 
boats to corvettes. The first destroyer of the Tribal 
class to be built in Canada was launched on Septem- 
ber 18, 1943. The value of ship production and 
repairs carried out by Canada in 1942 amounted to 
274,000,000 dols. In the two years up to April, 
1943, 6,428 Allied ships, an average of 268 a month, 
were repaired in South African ports. 

Turning to the United Kingdom again, a number 
of criticisms have been levelled against the ship- 
building industry during 1943 regarding excessive 
profits which it was alleged were being made. A 
report by Sir George Upcott, Comptroller and 
Auditor General, on the Navy Appropriation 
Account for the year ended March 31, 1942, issued 
in May, 1943, showed that the profits on 32 ships 
produced by 22 firms were less than 20 per cent. in 
only nine out of 32 cases, and were above 30 per cent. 
in the case of 13 vessels. Contracts for these ships 
were placed between 1936 and 1939, and the total 
cost at contract prices was about 90,000,000I. 
Ships ordered later, however, showed a lower rate 
of profit. Out of 25 such ships, only one, a battle- 
ship, showed a profit of more than 20 per cent. 

With regard to labour matters, the percentage 
of women employed in shipbuilding is probably 
much lower than in most other branches of industry. 
To encourage employers to engage more women, an 
illustrated booklet entitled Women in Shipbuilding 
was issued in June by the Ministry of Labour, 
showing which jobs could be safely and satisfactorily 
performed by them. In many companies, the 
proportion of women employed at the beginning of 
1943 was less than 7 per cent., although at least 
one Scottish firm, constructing tank landing craft, 
employed more than 66 per cent. Numerous appli- 
cations for higher wages or different methods of 
payment were made during the year, culminating 
in a strike by Clydeside shipwrights in September, 
in support of their claims to be put on a piecework 
basis. In August, the Confederation of Shipbuilding 
and Engineering Trades Unions, consisting of repre- 
sentatives from 37 unions, had applied for a sub- 
stantial increase in wages. Earlier in the year, the 
Shipbuilding Employers’ Federation and the Elec- 
trical Trades Union concluded an agreement adopt- 
ing payment by results for all electrical work in 
shipbuilding and ship-repairing for the duration of 
the war. 

Many new technical developments have been 
reported during the past year. It was stated during 
May that concrete ships of a large size, corresponding 
to steel ships with a deadweight of 7,500 tons, 
were to be built in the United States. It was 
claimed that the cost of these vessels would be less 
than half that of the standard steel ships. It was 
also announced that a number of large concrete 
seagoing oil barges, each capable of carrying 
2,100,000 gallons of oil, were already in service. 











These would require only about a third of the steel 
necessary for an all-steel barge of similar size. 

In Great Britain, probably the most important 
developments during 1943 have been the continued 
increase in the use of welding, particularly automatic 
welding, and of prefabrication. In September, it 
was announced that the Admiralty had set up a 
Ship Welding Committee to consider and advise 
upon the use of welding in ships’ structures. The 
committee includes representatives from the direc- 
torates of Naval Construction and Merchant 
Shipbuilding, the Department of Scientific and In- 
dustrial Research, the Ministry of War Transport, 
Lloyd’s Register, the Shipbuilding Conference, and 
the Welding Research Department. Welding has 
been applied to all types of vessels, including large 
and fast cargo liners, and it was announced by 
Mr. A. V. Alexander in March that the number of 
shipyard welders and trainees had increased by 
more than 33 per cent. since the end of 1941. He 
also said that the equipment of shipyards, chiefly 
the installation of welding plant, heavier cranes 
(necessary for prefabrication), and machine tools, 
had involved an expenditure of 4,500,000/. Pre- 
fabrication has been applied mainly to smaller 
vessels, such as tugs. Sections of these having a 
maximum size of 10 ft. by 17 ft. by 13 ft. are built 
by various contractors, and are transported to 
assembly yards by lorry, being too large for transport 
by rail. The procedure adopted was described in 
detail in an article in Enorverrie of April 16, 
1943. Details of mercantile shipyard practice on 
the North-East Coast, including prefabrication and 
welding, were given in our issue of May 7, 1943. 

With regard to the future, it was announced in 
February, 1943, that contact had been established 
between shipowners and shipbuilders for the purpose 
of forming a joint committee with the object of 
securing the spreading of orders and a measure of 
control over prices. More recently, in January of 
the present year, it was reported that a research 
organisation, covering shipbuilding, marine engi- 
neering and ship-repairing, would be formed by the 
British shipbuilding industry. This step has been 
taken after consultation with the Department of 
Scientific and Industrial Research and the Admiralty. 

By the end of the war, the British merchant fleet 
will almost certainly be smaller than that of the 
United States. Allied policy has involved the con- 
centration of shipbuilding effort in this country 
upon naval rather than on merchant vessels, and 
for this reason it is probable that the British pro- 
portion of the world merchant shipping will be 
smaller than would have been the case otherwise. 
What effect this will have on the future of the 
British mercantile marine cannot be foretold at 
present, but there is probably little ground for 
pessimism. It will be recalled that, during the last 
war, ground was also lost to the United States, 
although to a lesser extent, but after the war 
this was quickly regained. Many British ship- 
owners have expressed their intention of entering 
the field of international air transport after the 
war, and this, if it should develop on a large scale, 
may eventually affect the shipbuilding industry 
detrimentally. While the development of trans- 
atlantic air transport, for example, may affect the 
future of passenger liners, as shown in the article 
in this series on “ Aircraft,” on page 94, ante, it is 
unlikely that air freight transport will develop to 
such an extent as to affect shipbuilding for several 
years to come. 





Prize FoR Essay ON WELDED Sars.—On page 
449 of vol. 156 of ENGINEERING (1943) we gave par- 
ticulars of a prize competition for a paper or essay on 
the design or construction of welded ships, to be held by 
the Institution of Engineers and Shipbuilders in Scotland. 
The result of the competition, which closed on Feb- 
ruary 18, has now been announced. Eleven entries were 
received and the judges report that a very high standard 
was attained throughout. The first prize of 101. has 
been awarded to Mr. A. G. Hadjispyrou, a student of 
the Royal Technical College, Glasgow. In view of the 
excellence of the entries, a second prize of 71. 10s. was 
instituted and this has been awarded to Mr. C. W. R. 
King, a draughtsman in the office of Messrs. Philip and 
Sons, Limited, Dartmouth. The Council have highly 


Later in the year, it was disclosed that composite |commended the entry of Mr. R. J. W. Rudkin, of 
barges of steel and concrete, of 200 tons and 400 tons | Newcastle-upon-Tyne, and commended those of Mr. G. 


deadweight, were to be constructed in this country. 


' A. Calver and Mr. D. C. McPherson, both of Glaegow. 








THE COLD-SETTING OF DIAMONDS 
FOR TOOLS. 


Ir has been stated frequently that temperatures 
above 750 deg. to 920 deg. F. (400 deg. to 500 deg. (:) 
are harmful to diamonds, particularly to the polished 
edges, and attempts have been made therefore to set 
the stones into suitable cavities without the application 
of heat. In such methods, the diamond has to be 
finished all over, and not only on the faces required 
for cutting. The “negative” of the form of the 
diamond has then to be reproduced in the materia! 
of the holder, this being done in most cases by the use 
of fine engraving tools. In this way the diamond can 
be held securely, particularly when it is wedge-shaped 
in one or two directions ; moreover, the diamond can 
easily be taken out of the tool for regrinding or inspec. 
tion. These methods, which have been patented, are 
excellent, but are relatively costly, so that there is 
room for some cheaper method of cold-setting. 

For this reason, Messrs. Boart Products, Limited, 
Johannesburg, South Africa, have developed a new 
cold-setting method, in which the negative replica 
of the diamond is produced by a carefully conducted 


fig. I. 
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sintering process and this process appears to provide 
a very useful means for the production of shaped- 
diamond tools, in which hitherto the stones had to be 
set by a brazing method, involving the heating of the 
diamond to temperatures above 700 deg. C. The 
method is inexpensive, as the diamond need only be 
finished on the faces necess. for the actual cutting 
operation. The diamond to used is only finished 
on the top surface and on the facets ground round a 
corner of the natural stone. Fig. 1 shows, as an ex 
ample, the shape of a stone uced from a natura! 
octahedron with curved sawing it into halves ; 
the faces are polished and the diamond held for this 
operation by special dops to facilitate the operation. 

The accuracy of the work performed by semi-skilled 
men is checked by optical projection, using a magnifica 
tion of 50 diameters. The usual brazing operation is 
replaced by sintering in a carbon crucible, and the 
application of a carbonaceous powder, known as Quick- 
lite, obviates the necessity for sintering in hydrogen 
or a neutral atmosphere. The polished diamond, 
Fig. 1, is placed in a mould, Fig. 2, with the cutting 
facets towards the wall of the mould, and its largest 
facet on the base plate. A thin copper shim a protects 
the cutting facets from the side and base of the mould. 
Metal powder is poured on top of the diamond, and 
pressure is applied until the powder becomes a solid 
compact ; bronze powders have been found to be quite 
satisfactory for this purpose. The mould is then 
dismantled and, after removing the diamond, the 
bronze “ briquette” is in a carbon crucible 
packed on top with Quicklite. The crucible is heated in 
the usual way to sinter the powder and the rectangular 
briquette is then machined to fit a slot milled in the 
shank of the tool. As the cavity formed by the diamond 
does not alter in shape materially during the sintering 
process, the diamond can easily be replaced and is 
then firmly held. The machined briquette with the 
diamond fitted into the cavity is slip into the slot 
in the tool shank and held in position by a cover plate, 
as will be clear from Figs. 3 and 4. This method of 
setting can be employed for all diamond tools, such 
as are used for turning and boring, in which the diamond 
has to be polished before setting. Tools made as 
described have been used in South Africa for about 
two years, and, we understand, have given entirely 
satisfactory service. 

We are indebted for the above information to Mr. 
Paul Grodzinski, A.M.I.Mech.E., manager of the Dia- 
mond Research Department of the Diamond Trading 
Company, Limited, St. Andrew’s House, 32-34, Hol- 
born Viaduct, London, E.C.1. We understand from 
him that Messrs. Boart Sy y Limited, = os 
claiming an rietary rights in respect of this 
process, which iE first described in the August, 1943, 
issue of the Diamond News of Kimberley. 











ENGINEERING. 





237 








MARCH 24, 1944. 


LABOUR NOTES. 


AFTER & meeting, last week, of the Central Committee 
of the Mining Association, the national organisation of 
the coalowners, a statement was issued to the effect that 
agreement had been reached on proposals to establish, 
in each district, a scheme designed to secure maximum 
efficiency of production in the area as a whole, and to 
facilitate a concentration of control in the hands of a 
smaller number of undertakings. The colliery owners, 
it was explained, had for some time been engaged in 
working out far-reaching plans covering every aspect 
of the industry in which organised action could improve 
efficiency, labour relationships, and commercial arrange- 
ments. These, it was added, were now in an advanced 
state of preparation. 


Continuing, the official communication said :—‘‘ De- 
tails of the structure, and organisation of the production 
arrangements, have to be worked out in relation to the 
individual coal-fields, since these differ widely in their 

operative conditions and requirements. Nevertheless, 
there are certain governing principles which should be 
embodied in organised arrangements for the p 

of securing maximum efficiency and the decision of 
the Central Committee, therefore, marks an important 
stage.” It was further emphasised that the problem 
of the reduction in the number of undertakings must 
be dealt with in each case in relation to the practical 
results to be achieved. 


At a meeting of the executive committee of the Mine- 
workers’ Federation of Great Britain in London last 
week, it was decided to recommend acceptance in 
principle of the Government's proposals for simplifying 
wages in the industry, particularly those of piece 
workers and to work for an early agreement on the 
subject. In arriving at their decision, the leaders 
had before them the opinions of the districts. After 
the meeting, Mr. Lawther, the President of the Federa- 
tion, said that the committee had come to their decision 
after a discussion on points in the plan which they 
believed needed interpretation with officials of the 
Ministry of Fuel and Power. On Wednesday and 
Thursday this week they met representatives of the 
coal-owners, and later in the day reported progress to 
the Minister of Fuel and Power. 





Mr. Lawther added :—“ The executive are very much 
concerned about the disturbed conditions existing in 
the districts at the moment, and believe that a national 
agreement on the lines of the proposals will be very 


helpful. Therefore, we shall speed up an agreement. 
. In our opinion, there is no reason why an early 
agreement should not be reached.” 


The Government's proposals, if adopted by both 
sides, will enable piece workers, by producing more 
coal, appreciably to increase their earnings, and, in 
addition, it is claimed, give security. The only flat- 
rate addition to wages will be the cost-of-living bonus. 
The other flat-rate advances and the ascertainment 
of other percentages will be consolidated into the day 
wage. The proposals, it is suggested, should operate 
until December, 1947, and be terminable thereafter on 


six months’ notice. The Government undertake to |; 


continue the system under which any higher earnings 
by piece workers are, if necessary, met out of the Coal 
Charges Fund, and to maintain the price of coal at a 
level ensuring a reasonable credit balance for the 
industry. It is hoped and expected, however, that 
increased output will, in itself, largely, if not entirely, 
cover higher labour costs. 





The joint claim of the National Union of Railway- 
men, the Associated Society of Locomotive Engineers 
and Firemen, and the Railway Clerks’ Association for 
a wage increase of 12s. a week and “certain ” improve- 
ments in conditions was discussed with representatives 
of the main-line railways at a conference in London 
last week. The demands, other than the wage claim, 
included one for an increase of the annual holiday with 
pay for the manual grades from six days to 12, and one 
for the extension of the pension scheme to workers not 
already covered. The parties are to meet again when 
the companies have decided on their reply. The 
unions to which the railway shopmen belong have also 
applied for a wage increase of 12s. a week, but in their 
case, the claims are dealt with by the Railway Shop- 
men’s Joint National Council. 





Mr. Bevin has set up a Wages Board for industrial 
and staff canteens, which will have power to fix remunera- 
tion, intervals for meals or rest, and paid holidays for 
nearly 200,000 persons employed at about 16,000 can- 
teens. The Board will have the right to make recom- 
mendations through the Catering Wages Commission 


on questions concerning conditions of employment, 
health or welfare of canteen workers, and the improve- 
ment and development of industrial catering. The 
Commission will consider the catering activities of the 
Crown and local authorities separately. 





Replying to a question in the House of Commons 
last week, the Prime Minister stated that decisions as 
to the release of ex-miners from the Forces were taken 
some time ago and releases were continuing in accord- 
ance with the arrangements described by the Minister 
of Fuel and Power in a statement he made on Feb- 
ruary 22. Releases under these arrangements began 
on November 17, 1943, and, up till March 6, some 
3,160 men had gone back to the mines from the Army. 
There would be, Mr. Churchill added, some further 
releases from the Navy and the Royal Air Force within 
the categories already eligible. It was not intended to 
broaden these categories of release at the present time, 





In a circular issued to branches of the United 
Patternmakers’ Association, Mr. Beard, the general 
secretary of the organisation, says :—‘‘ There appears 
to be no very definite evidence, but it is obvious that 
many articles now made in wood will, in the future, 
be mass-produced in plastics. The purpose of this 
circular is to discover if plastics are to influence our 
trade in the future. For instance, we know that jigs, 
press tools, etc., are being made by our members in 
plastics for aircraft parts; what, therefore, is the 
possible influence of this material on patternmaking 
in the engineering sense? I have no knowledge of 
patternmaking being involved at the moment, but it 
is possible that some of our members are aware of 
such development or intended development; if so, 
I shall be pleased to have particulars. May I 
suggest this as a subject for branch discussion ? 

Your executive committee cannot take steps to safe- 
guard your interests unless they have facts.” 





Fifty-five new members were enrolled by the United 
Patternmakers’ Association in February, 13 members 
died, one member resigned, and 17 members were 
excluded. The total membership at the end of the 
month was 13,782. In February, 10 members received 
trade benefit, and 270 sick benefit. The number of 
superannuated members is 638. 





The total membership of the Amalgamated Engin- 
eering Union at the end of February was 905,265— 
an increase of 10,918 as compared with the figures for 
the previous month. The number of members in 
receipt of sick benefit decreased from 7,895 to 7,587, 
and the number of superannuated members increased 
from 13,105 to 13,121. The number of members in 
receipt of donation benefit increased from 188 to 246, 
and unemployed members from 1,004 to 1,016. 





Mr. Tanner, President of the Amalgamated Engin- 
eering Union, states in the March issue of the organisa- 
tion’s Journal that in his presentation to the Engin- 
eering and Allied Employers’ National Federation of 
the National Engineering Joint Trades Movement’s 
claim for a wage increase of “ 10s. a week on basic 
rates to both time and piece workers,” he put in 
‘tables showing comparative amounts and increases 
in income tax, the relative share of wages in national 
income, the liquid assets of federated firms, profits by 
industrial groups, estimated rise of net wages, etc.” 
On behalf of the Federation, Sir Alexander Ramsay 
undertook to consider the unions’ statement, and a 
conference has been arranged to take place on April 5 
to receive the employers’ reply. ‘ 





The president and members of the executive council 
of the Amalgamated Engineering Union met the 
Minister of Production, Mr. Oliver Lyttelton, on 
March 9 to discuss points arising out of the closing of 
factories, and redundancy due to changes in the 
production programme. The executive pointed out 
that there was need to receive prior intimation, if 
possible, of such changes, in order that the member- 
ship could be informed as to the reasons for any redun- 
dances or transfers that may be necessary. The Minister 
undertook, as far as possible, to keep the union informed 
of alterations in production due to the war situation. 





The opinion is expressed in an editorial note in the 
March issue of the Amalgamated Engineering Union’s 
Journal that members should be made aware of impend- 
ing changes in the Schedule of Reserved Occupations. 
** Conversations have taken place,” the writer says, 
“ between representatives of the Ministry of Labour 
and National Service and representatives of the Trades 
Union Congress, and many workers who have hitherto 
been reserved are likely now to be released for the 








Armed Forces or for other and more important work.” 


GRAVITY DIE-CASTING OF 
NON-FERROUS ALLOYS.* 


By E. H. A. Carton. 


Gravity die castings have been in use in Great 
Britain during the past 30 years, and great progress 
has been made in the uction of alloys suitable for 


y = to the search for methods of increasing the 
strength/weight ratio in road and air transport, and to 
the desire for mass production with the minimum of 
machining. America and Germany were among the 
first countries to adopt this method of mass production. 

In order to appreciate the capabilities of this metal- 
lurgical process, it is desirable to consider the charac- 
teristics of the alternative processes in present-day 

engineering practice. The following are the chief 

processes available for the production of semi-finished 
material :—{1) Gravity die casting, in which metal is 
poured into permanent moulds or dies. This process 
gives a good surface finish and dimensional constancy, 
and it permits the use of intricate cores. The products 
are therefore readily machined in jigs with the mini- 
mum of labour. most suitable alloys are alu- 
minium, zinc-base, brass, naval brass, and aluminium 
bronze. (2) Sand casting. In this process the mould 
and cores are not capable of re-use. Unless a high 
degree of surface finish is , or considerable 
machining is involved, ooh casting is more economical 
than die for small quantities. It is not possible 
to achieve the same constancy of dimensions, and small 
holes cannot be reliably cored. A good finish 
necessitates mac all over, and this is hard on 
the tools, on account of the gritty surface. Some of 
the copper alloys, such as gunmetal, phosphor bronze 
and manganese bronze, are more suitable for ee 
casting than die casting. (3) Centrifugal casting 
applicable to components of circular doce emi such a 
worm-wheel blanks, bushings, etc. Greater homo- 
geneity of metal is obtained than with any other 
method of casting. (4) Parts produced by hot stamping 
and pressing may be regarded as small forgings, and as 
compared with die castings are limited in the use of 
cores, and may therefore require more subsequent 
machining. They are particularly suited to withstand 
high internal pressures as the metal is forged and there- 
fore not subject to porosity and blow holes, which are 
the constant anxiety of the sand and die caster. The 
surface is usually satisfactory and does not 
require subsequent attention, but the dies need frequent 
checking and adjustment, as the constant 
tends to cause variations in the dimensions. (5) Extru- 
sion yields rods of constant cross-section from which 
small pieces may be cut. The shape is well maintained 
and the surface finish is 

When considering the production method to be 
adopted, insufficient attention is often given to die 
casting, especially when only a small number of pieces 
is req , because it is assumed that the cost of the 
dies will be prohibitive. Dies for castings, however, 
frequently cost less than those that would be required 
to make the part as a stamping, forging or plastic 
moulding. Even though the number of castings imme- 
diately required may not yield a saving in machining 
sufficient to offset comp the cost of the die, the 
likelihood of additional must be considered. 
After the cost of the die has been amortised, e 
additional casting adds to the overall saving 
If, en tha athe ead o-4udd ontihag fv chaleay ote 
one produced may require machining, and the unit 
cost may not be oem decreased no matter how 
many are ] 

Com die and sand the cost 
of machining the latter, with the metal lost in machin- 
ing, is often far greater than the total cost of the 


ase of bide aaa aie Some die castings 
require no Re ee tor rere tnt 
of the “‘ flash,” and if further machining 


it may be performed quickly and with light cuts, 
since there is no scale on the surface. Die castings can 
be made with thinner sections or walls with a 
accuracy of dimensions, the minimum wall thickness 
being } in., and they can usually be obtained with a 
finish sufficiently smooth to eliminate the ity of 
gtinding or buffing unless the surface is to be plated, 
when buffing is sometimes required. It is not unusual 
for a sand casting, if rough, to cost more for 

than for ee while — important consideration 
is the improv 


roperties of the die casting. 
In deciding when to adopt ~~ casting, the chief factors 
to be consi 


are the quantity, the alloy to be used, 
and whether the caster can give a casting which can 
be used without much finishing. As each casting is 
dimensionally accurate, it will fit readily into a jig, 





* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland, at Glasgow, on Tuesday, 





January 11, 1944. Abridged. 
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and this, together with the surface finish, must be 
taken into consideration in any calculation for mass 
production. If the casting is immediately usable, with 
the exception, say, of tapping some holes or boring 
out the taper left by a core, the economic figure for 
the adoption of die castings, bearing in mind the 
possibility of repeat orders, is about 250 castings to 
500 castings. 

The first step in the design of the mould or die is 
to check the design of the proposed casting and 
endeavour to keep the sections as even as possible to 
obviate uneven contraction, with its possible sequel of 
eracks and blow holes. It is usual to ask for heavy 
bosses to be cored in order to make the sections more 
even, but it must be remembered that in order to 
withdraw a core a wall taper of about 0-005 in. per 
inch is usually necessary. Consideration must also be 
given to ‘‘ under-cuts ’’ where a core cannot be directly 
withdrawn. This can be overcome by using either a 
composite core or a sand core. In a composite core, an 
internal piece must first be withdrawn, and the remain- 
ing parts are then moved inwards before withdrawal. 
When a composite core is used, lines will be formed on 
the castings at the joints in the core, and in the course 
of wear these may develop into a “‘ flash,” which may 
be difficult to remove before the casting leaves the 
foundry. Ifa machine finish is ired at that point, 
consideration must be given as to whether it is accessible 
and the design adjusted accordingly. In some instances 
the line may be immaterial, and the die designer then 
has more scope. The use of a sand core is more costly, 
since core boxes and drying trays must be provided as 
well as the die. Production is slower, and the sand 
must be knocked out after casting. Particular care 
must be given to the use of sand cores, especially to 
the drying of the cores; since they are enclosed in 
the die, it is difficult to release any gas that is given off, 
and this may be absorbed in the incoming metal, 
resulting in a spongy casting. It is someti 
to in te an insert in a casting, such as a phosphor- 
bronze bush in an aluminium casting, or a steel pin in 
a brass casti The insert is under-cut in such a 
way that it will not turn or pull out in any subsequent 
machini It is located in the die, and the metal is 
then poured in so that it surrounds and embeds the 
insert. 

As soon as agreement is reached between the foundry 
and the purchaser as to the design of the casting, a 
fully dimensioned drawing should be pre and 
submitted to the purchaser for checking. hen this 
is agreed, a drawing of the die is pre , and the 
two drawings are then sent to the tool room for the 
production of the die. A tolerance of 0-005 in. per inch 
is claimed on finished dimensions, and the shrinkage 
allowances for the usual alloys are :—Aluminium, 
0-006 in. to 0-008 in. per inch ; magnesium, 0-008 in. 
per inch ; brass, 0-010 in. per inch ; aluminium bronze, 
0-012 in. per inch. The igner, tool room and 
foundry consult in the design of the die in order to 
produce a perfect casting. For this purpose the metal 





must be evenly poured from the ladle and must com- | yy, 


pletely fill the die—in which contraction has been 
allowed for—so that all the air is expelled, and none 
tra: . This is achieved by cutting on the ground 
faces of the blocks or on the cores of the die a succession 
of fine ves, or by inserting plates or vent pins 
which allow air to escape without the metal following. 
The latter are usually screwed in at points where 
trouble may arise through clogging of the die; they 
ean then be removed for cleaning. Ac ing to t 

to be used, the main body of the die is usually 
m of iron or steel, and the cores of mild steel, or 
more usually of heat-resisting alloy steel, and fitted 
with wedge plates for easy withdrawal by levers. In 
large dies for aluminium, in view of their weight, limit 
plates are fitted to the main base of the die, and instead 
of lifting the blocks they are moved outwards on the 
stand and the dressing is sprayed on. When dipping 
is necessary, such as in the casting of brass, two men 
are employed on such a die, dipping the blocks in turn 
in a graphite solution. Cores are usually di after 
each cast, and while this gives a high rate of produc- 
tion, it obviously throws a great stress on the steel, 
which in time flakes or cracks. 

Where a vertical core is required at the base of a die, 
the die is constructed on legs, and a rack and pinion 
or lever mechanism is arranged to withdraw the core 
after casting. An example is illustrated in Figs. 1 to 3, 
Fig. 3 showing the casting produced from the die-blocks, 
Figs. 1 and 2. Referring to these latter figures, the 
base a is in one piece but the upper is in two pieces, 
b, with a vertical jointing face. are five cores, 
namely, a bottom core c withdrawable by the lever d ; 
a top core divided vertically into three parts, that is, a 
centre part ¢ and two side parts f and f’; a side core g, 
to form the slot seen at the top of Fig. 3; and two cores 
h to form the holes in the bosses on each side of the 
slot. The runner é and the casting j are distinguished 
by cross-hatching in Fig .1, and the locating dowels are 
indicated at k. The fixed conical-headed pins lettered 
l, form drilling “‘ pips” on the casting flange. The 


| cast in iron to follow the contour of the casting. 





cores 4 pass through vent sleeves m. The base has 
brackets n, Fig. 2, to carry the top blocks as they 
are slid apart to remove the casting. The first opera- | 
tion in this removal is to depress the lever d which | 
withdraws the core c. The centre e of the to 

core is then lifted out and the side parts f and /f’ 
moved towards one another and then also lifted out. 
The cores A are next withdrawn, then coreg, and, finally, 
the top blocks are slid along the brackets n away from 
one another. Recesses o, in the blocks, enable the end 
of a lever to be inserted between the top blocks to 
start the separating movement. Small dies are usually 
made from standard blocks of Meehanite iron from 
2 in. by 6 in. to 12 in. by 9 in., according to the size of 
the casting. They are in two parts, with a base block 
where required, and are easily handled for dressing. 
For some of the more intricate castings the die is sand 

It is 

thus of practically uniform thickness, and is evenly | 
heated during casting. Cores are fitted with distance | 





TABLE I. 


ALLOYS SUITABLE 


runner by boring a vertical hole and taking the feed to 
the casting about 4 in. above the bottom of the hols. 
This latter construction will be clear from Figs. 5 and 6, 
in which the runner is indicated at a. Fig. 5 is a view 
looking on the face of the left-hand die block in Fig. ¢, 
the casting and runner being shown in place, The 
side core for the fork on the casting is indicated at 
6, and a vent bush atc. To extract the casting the 
side core is withdrawn and the blocks separated by 
inserting a lever in the notches d formed ip the face 
of the left-hand block of Fig. 6. Dowels e ensure 
the correct assembly of the blocks. The actual cagt. 
ing produced in the blocks shown in Figs. 5 and 6 
is illustrated in Fig. 4, the runner having, of course, 
been cut off. The sample casting is checked for size 
and tested for soundness, and is then sent to the 
purchaser for approval. The die can then be passed 
to the foundry for production. A very high standard 
of tool-making is called for, and it has been found more 
satisfactory to allow one man to carry through al! the 





FoR Die CasTING. 





Composition. 
Per cent. 


| | 
Specification. | 


Elongation 


on 2 in. Brinell 


Treatment 





| prp.174a| Al 7-5-10-5 
Fe 1-5-3-5 
Cu remainder 


Aluminium- 
bronze | 


~ | D-T.D.174A| As above — 


|} Cu 59 min. 
| Al 0-5 max. 
| Zo remainder 


Cu 61 min. 

|} Sn 0-5-1-5 
Al 0-5 max. 

| Pb 0-1 max. 
Zn remainder 

Si 10-13 

Fe 0-6 max. 

| Mn 0-5 

| Zo O-1 

| Ti o-2 

| Modifier 0-3 max. 


| 





D.T.D. 424 





D.T.D. 133 B 


Magnesium | D.T.D. 289 | 
alloy 


Impurities 1 max. 
Mg remainder 


| 
| 
| 
: 
| 
| 


| | 

| | 

Per cent. Hardness. 
| | 

| | 

| 


Heat to 880 deg. C.., quench 
in water, re-heat to 18) 
deg. C. for 2 hours 





Heat to 155-175 deg. ©. for 
8-16 hours, cool in air 


Solution treatment only 








stops, so that when the end becomes burnt it can be | 
cut off and a fresh piece brought into use. 


In designing the die, commercial considerations make 


he | it necessary that, apart from the runner, there should 


be the minimum number of risers which would need to | 
be removed. The designer’s first consideration is where 
he can attach the runner. This is preferably located 
on a straight from which it can be quickly detached 
by a bandsaw, but it may be that even though a straight 
edge is available, this point would be insufficient to 
complete the casting, and in that case a feed must be 
introduced on a radial portion of the casting and after- 
wards removed in a jig on a milling machine. Some- 
times, particularly with a box type of casting in an 
aluminium alloy, a ring runner is introduced round the 
top of the box. The casting is then sawn across just 
below the runner; that is above the box. In such 
instances the weight of metal in the runner is often as 
much as five or six times that in the casting. Once a 
die is in production, a check must be kept on its castings, 
so that the necessary maintenance and adjustment of 
the die may be made. For this p a section of the 
tool room is usually set aside, so that if trouble occurs 
with a die in production the die repair section can give 
immediate attention. By this means minor faults can 
be rectified at once and delay in production is thereby 
avoided. The runners in the die are cut last, and 
space is left in the blocks to allow for any risers to be 
added if these are found necessary after the die has 
been tried out. In adding risers subsequently, it is 
necessary to ensure that they do not create an undercut 
from the original design, and so prevent the opening 
of the die. 

Two feeds or runners are sometimes required for a 





casting, and a dross trap is usually formed in the 


work on a die from the receipt of the shaped blocks to 


| the sampling and checking of the casting, rather than 


to allow two or more tool-makers to work ther on 
a die. The essence of the art of making the die is 

ision, and the tool-room equipment must therefore 
be of the best. Moreover, the tool-room manager must 
be acquainted with current improvements in machine 
tools and their application to his requirements. 

In the thantey, Rinaent of the crucible type are used, 
heated by electricity, gas or oil. The metal is taken 
from these by ladle and into the dies, where it 
solidifies by the time the die is — The operatives 
work at steel benches of suitable height for the die 
they are using; they wear special gloves to protect 
their hands from burns and septic poisoning, and tongs 
are used for removing castings. Cam-lever clamps are 
fitted to the dies from projections on the body of the 
die; alternatively, screw-t clamps are used, pro- 
vided with levers for withdrawing cores, which are 
fitted with eyelet handles. The dies of the 
block type are used on cast-iron surface plates, some 
2 ft. square, on the benches, thus making for quick 
opening and closing. The tops of the benches are of 
wood to prevent damage to the cores, which are placed 
beside the die when dismantling for the removal of the 
casting. The wood, in time, mes © but is 
easily replaceable. Tubs containing graphite surface 
treatment liquid are provided alongside the benches for 
dipping the die; also gas lines to each bench for die 
heating, and a supply of compressed air, which is used 
for blowing out surplus dressing or sand where sand 


cores are used. ; (tee a? 
main o' equipment, it is 
unskilled labour for casting the 


As the die is the 
possible to employ t 
simpler castings and to train it under the supervision 
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of capable foremen and of the inspection depart- 
ment, but for intricate castings considerable experi- 
ence is necessary as the caster has to keep his furnace 
with adequate metal at the right temperature. Women 
have been tried, but the experiment was not a success 
for two reasons: firstly, they are not able to with- 
stand the heat, and, secondly, they cannot handle 
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large dies and heavy cores, although they are more | dies for aluminium-bronze, usually constructed of allo 
conscientious than men of the trainee category in pro- | steel, have the shortest life on account of the high 


ducing good castings 


used for keeping the crucible furnaces charged with | 


molten metal, and runners cut off from the castings are 
always available with a proportion of virgin ingot metal 
for keeping up the supply. Before casting can commence 


the die is preheated to about 300 deg. C. either by | 





Maintenance furnaces are often | pouring temperature ; again it depends on the intricacy 


of the casting, but an approximate average would be 
2,000 small castings before core renewals would be 
required, the main blocks lasting for 5,000 castings to 
7,000 castings. With brass or naval brass the life 
would approximate to 12,000 castings to 15,000 cast- 


means of gas burners, which surround the die, or in a | ings, but cast iron would be used for the blocks with 
special heating oven. Whichever method is adopted, | alloy-steel cores renewed every 3,000 castings to 5,000 
castings. 


the heat should be evenly distributed and carefully 
applied, otherwise the result will be cracked or warped 
dies, particularly if they are made of cast iron. 
During the war, aluminium alloys are restricted in 
number, but Table I, opposite, shows the alloys in 
general use for die casting. The proper pouring tem- 
perature for a casting in any alloy is the lowest at which 
it is possible to secure a fully run casting when the die is 
sufficiently heated. Above this, trouble will ensue and 
increase as temperature goes up. Defects, including 
cracks, sponginess, contraction cavities, etc., are usually 
traced to too high a casting temperature ; hence the 
desirability for the furnaces to be controlled by pyro- 
meters, although an experienced caster can estimate the 
temperature of the furnace to within very narrow limits. 
Good average casting temperatures are: aluminium 
720 deg. C., brass 950 deg. C., and aluminium-bronze 
1,175 deg. C., varying slightly according to the thick- 
ness of the casting. The correct technique of die cast- 
ing includes the filling of the die without creating turbu- 
lence in the metal. In some cases this is achieved by 
tilting the die at one end to an angle of 45 deg. and 
gradually lowering it on its base while pouring. The 
casting and runner cavities of the die require coating 
before casting, mainly to help the metal to flow freely, 
to obtain sharp edges, etc., and to preserve the life of 
the die by preventing adhesion of metal. The satis- 
factory surface of the casting is obtained by correct 
temperature of the die and the correct consistency of 
the dressing for the die surfaces. A solution of No. 4 
graphite—10 lb. to 20 gallons of water—is excellent for 











Dies for aluminium alloys last much longer ; 
the blocks in cast iron might be expected to give a life 
of 25,000 castings with iron or steel core renewals every 
5,000 castings. Castings vary in size from } oz. to 
20 Ib. or 30 ib., and the output varies from 50 castings 
to 500 castings per shift. 

Cursory inspection is carried out during casting, and 
after the castings leave the foundry they are taken to 
the inspection department for the first inspection 
and wasters are eliminated before the removal of 
runners or risers is undertaken. This is done either by 
bandsaws or milling machines, after which, if necessary, 
the castings are disc ground and hand fettled, again 
inspected and rejects removed. When it is necessary 
to detect sponginess, such as is sometimes found in 
carburettor parts, the castings are pressure tested in 
tepid water at 30 Ib. to 40 lb. per square inch. To 
detect cracks the castings are submerged in a tepid 
solution of lard oil and paraffin, dried and dusted with 
French chalk, the oil impregnating the chalk and show- 
ing up any cracks. Rejects are removed and where 
heat-treatment is required, this follows; the castings 
are then finally inspected and are ready for dispatch. 
A high tage of rejects off any particular die, 
either on account of dimensions or due to sponginess or 
cracks, is immediately notified to the foundry for 


correction. 


Heat-treatment is so closely allied with foundry 
work that a brief explanation will be of interest. Most 
alloys solidify in stages. As molten alloys cool, 


crystals consisting of a mixture of metals commence to 


dies and cores for aluminium-bronze and brass. The | grow at innumerable points throughout the liquid, leav- 
dipping shortens the life of the die, but it works more | ing the still fluid metal with a different relationship 


easily and a larger output is obtained. 


between the constituents. On cooling, the composition 


The life of the die depends on the alloy used, but continually alters until a definite composition is reached, 








at which point it behaves like a pure metal and solidifies 
instantaneously. The caster uses risers so that there 
will be a reservoir of molten metal to feed downwards 
into contraction spaces caused by the progressive 
solidification. The heat-treatment of aluminium allo 
usually consists of two parts; one a oenguntively 
high-temperature treatment, the other a low-tempera- 
ture treatment. The first is often called the solution 
treatment. The effect of the second treatment, which 
is called “ ageing,” is to strengthen and harden the 
alloy. Metal s ifications give guidance on the tem- 
peratures for heat-treatment and usually a range of 
temperatures is provided. The laboratory and testing 
plant, such as tensile machines, Brinell hardness 
machines, and more recently, X-ray equipment, play 
an important part in producing the highest quality of 
castings, particularly in war-time, when inspection and 
release necessitate tensile tests and analysis of every 
400 Ib. to 500 Ib. of metal melted. The advantage in 
war-time of die-casting, when the maximum of mass 
production is required, is illustrated by one of the lead- 
ing aircraft engines in which, out of a total of 147 cast- 
ings, 101, or 76 per cent., are die castings. 





THE FUTURE OF TECHNICAL EpucaTION.— Ten lectures 
on “ Education To-day and To-morrow” form part of 
the programme of the Royal Society of Arts for the 
190th session, 1943-44. The sixth lecture of the series, 
entitled ‘“‘ Technical Education,” was delivered on March 
8, 1944, by Mr. J. Paley Yorke, O.B.E., M,Sc., formerly 
Principal of the L.C.C. School of Engineering and Navi- 
gation. The lecture was mainly a survey of the genesis 
and development of the modern schools for junior and 
senior technical students, but attention was drawn to 
the purposeful nature of the teaching in technical schools 
for boys, and to the greater appeal which such teaching 
had for the pupil in comparison with the grammar school 
type of instruction. The lecturer pointed out that the 
best spirit prevailed in secondary schools of the technical 
type, and expressed the view that the curriculum, the 
method of treatment, and the atmosphere of these schools 
would develop effectively the abilities that would be 
most generally needed in the future. 
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THE APPLICATION OF “ STELLITE”’ 
_TO WORN VALVE SEATS. 


Messrs. Detoro SMELTING AND Rerimnine Com- 
pany, Lowtrep (or Canapa), Highlands-road, Shirley, 
Birmingham, have issued some notes on a method of 
repairing the worn valves of motor-vehicle engines by 
means of Deloro “ Stellite,”’ applied with oxy-acetylene 
welding equipment. These notes are summarised below. 
The acetylene may be supplied either from a cylinder or 
from a lopqouenns generator and a British Oxygen 
Company’s welding torch with a 100-litre nozzle, or its 
equivalent, should be used. With cylinder acetylene 
the gauge pressure should be 8 Ib. per square inch, and 
the oxygen pressure, both with it and the generator 
acetylene, should be 10 Ib. per square inch. 


in. no grooving is 4 

ould be adjusted until the inner cone of the flame is 
between 4 in. and } in. long and the outer white 
cone is } in. long. The maintenance of the latter 
during welding is important. 

When the valve is in place on the disc it should be 
heated up generally for a few moments. The flame 
should then be applied to the seating in one place with 
the inner cone just touching the steel surface, the 
end of the rod being warmed in the flame at the same 
time. As soun as steel begins to “‘ sweat ” a bead 
of Stellite should be melted on to it, but on no account 
must the steel itself be fused. This initial bead is 
extended all round the periphery in one direction until 
the circle is completed, the flame being removed very 
slowly when the join has been made. A second layer 
may be deposited if the coating is not thick enough 
to make up for wear, etc. Any notches in the seating 
should be filled up with Stellite and ground to the 

1 level before the whole seating is gone over. 
The valve, after the desired layer has been deposited, 
is subjected to a second heating in order to smooth 
the Stellite. The torch should be held steadily with 
the tip of the inner cone just touching the Stellite 
and the dise should be rotated at a uniform speed. 
The re-melted Stellite will be found to run into a 
perfectly smooth ring. The valve should then be 
placed immediately in dry lime or dry sand so that it 
will cool slowly. 

Grinding is best done by a special wheel. The wheels 
ean be obtained from several manufacturers and par- 
ticulars are available from Messrs, Deloro. The peri- 
pheral speed of the wheel should be between 3,000 ft. 
and 4,000 ft. per minute. Stellite cannot be satis- 
factorily welded directly on to the matching valve 
seatings in a cast-iron cylinder block, but Stellite- 
faced valves will readily work against either a cast-iron 
seating or inserted seatings of any type, including 
Stellite. The process may be used for repairing other 
components, such as tappets, rockers, clutch fingers, 
pump shafts or valve-stem ends, but for these parts 
Grade 12 Stellite rods, which are marked green, should 
be used, these rods being harder than the Grade 6 rods. 





ROYAL AERONAUTICAL Soctety.—-Intending candi- 
dates for the Associate Fellowship examination of the 
Reyal Aeronautical Society, to be held in May, are re- 
minded that their entries must be in the hands of the 
secretary by March 31. 


SALVAGE WORK AT WATERLOO BripGe.—-Tools, bolts, 
rivets, steel slings, small constructional parts, etc., 
dentally dropped into the Thames during the long-con- 
tinued operations of demolishing the old Waterloo bridge, 
the construction of the new one, and the dismantling 
of the temporary steel bridge, are being recovered by 
an electromagnet operated from a travelling jib crane 
on the roadway of the new bridge or from a barge. | 
The magnet is of the watertight type manufactured by 
The Witton Kramer Electric Tool and Hoist Works of | 
Messrs. The General Electric Company, Limited, London, 
and is 26 in. in diameter. The rating, when operating | 
on 220 volts direct current, is 2 kW. The maximum 
lift when dealing with solid blocks of material is 5 tons, 
but owing to the nature of the parts handled and their 
situation in the mud of the river bed, much smaller loads 
are dealt with ; nevertheless, the results up to the present 
are stated to be very satisfactory. Control is by means 
of a crank-handle operated drum controller giving both 
parallel and series connections, so that the magnet can 
be first energised fully to pick up the scrap and the 
current then reduced for lifting and transferring the loa 4. 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


October 2, 1942.—The attach- 
ment is for the grinding of taps for accurate work whereby 
the lead and the amount of relief on each land is exactly 
the same. The base is a flat plate 10, which is clamped 
on the table of a surface grinder. The body 12 is a steel 
plate, which is hinged to one end of the base so that it 
can be set at any angle to it, being clamped at the 
desired angle by a bolt passing through an arcuate slot 
in a quadrant stay 16 secured to the base. A vertical 
slide 18 enclosed by a cover plate 19 works in a dovetail 
guide bolted to the body and is spring-loaded downwards. 
A bush 23 mounted in the slide 18 passes through vertical 
slote in the body and the cover plate 19, and a spindle 
in the bush, being located axially by lock nuts. A milled 
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handwheel is fixed on the rear end of the spindle and a 
chuck 27 to receive a tap is carried on the front end of 
the spindle. Immediately behind the chuck a multiple 
cam 29 is keyed on the spindle. The cam has a series 
of identical part-spiral rises 30 corresponding to the 
number of flutes in the tap, there being a step 31 at the 
junction of the lower end of each rise with the higher 
end of the next. The pitch of the rises corresponds to 
the amount of relief to be given to the tap. The cam is 
engaged by a nose 32, which is adjustable vertically. 
Thus, when the spindle is rotated it is progressively 
raised against the loading spring as each rise of the cam 
rides over the nose. Different cams can be quickly | 
fitted to suit different taps. To grind a tap, the body is 
set at an angle to the vertical corresponding to the lead 
to be given to the end of the tap. The tap is inserted 
into the chuck with the lands in axial alignment with 
the rises on the cam. The spindle is then rotated slowly 
in the same direction as the hand of the tap and as each 
land passes the grinding wheel the spindle is progressively 
raised by the corresponding rise on the cam to give the 
necessary backing-off. (Accepted August 27, 1943.) 





Built-up Cam. The British Thomson- 
Houston Company, Limited, of London, and E. B. 
Tuppen, of Rugby. (7 Figs.) March 13, 1942.—The cam 
assembly is designed to be built-up from standard com- 


555,648. 


Fig.t. 


a 





ponents to suit any particular requirement. Distance- 





pieces 2 are mounted on the shaft and between them 
two discs 3 having in-turned peripheries are secured. 


On the shaft between the discs is a plate 5 having q 
serrated outer edge. Between the rims 4 of the dises 
are secured sections 7 to 11 of various sizes of cams 
which make up contours of various shapes. In order to 
hold these sections rigidly in their relative positions ang 
also to provide for angular adjustment, the bases of the 
sections are serrated to engage the periphery of the 
plate 5. If, for example, the pitch of the serrations js 
2 deg., then by moving the parts 7, 11 together as a 
whole by one tooth, the cam can be adjusted 2 deg. 
If the effective part of the whole cam is symmetrica) on 
either side of 4 radial line bisecting the cam, but the 
teeth are displaced by a quarter of a pitch with respect 
to this line, then by reversing the sections as a whole, 
end for end, an adjustment of 1 deg. is obtained. The 
sides of the segments are grooved to engage the in-turned 
rims 4 of the discs, and the length of the central boss of 
the plate 5 is a little less than the space between the faces 
of the discs 3 when the sections are in place, so that when 
@ screw 12 is tightened the sections are firmly clamped 
together and to the shaft. To facilitate correct angular 
assembly of the segments, the plate 5 is marked off in 
degrees. Thus a camshaft can be readily built up from 
standard parts which is eminently suitable for experi 
mental purposes or where only a few pieces of apparatus 
are required. (Accepted September 1, 1943.) 


STEAM ENGINES, BOILERS, ETC. 


555,733. Closed Feed System. G. and J. Weir, Limited, 
of Glasgow, and H. Hillier, of Glasgow. (4 Figs.) March 
2, 1942.—The invention is an arrangement whereby two 
or more closed feed systems can be operated stably in 
parallel and whereby any external feed tank, if desired 
may be dispensed with. The turbine 6 receives steam 
from a generator 7 and exhausts into a condenser 8 which 
has a well 9 below the bottom row of condenser tubes. 
A condensate-extraction pump 10 discharges into the 
feed system through the non-return valve 11. Air and 
other non-condensable gases are withdrawn from the 
condenser 8 through the pipes 12 by the air ejector 13 
and discharged with the operating steam into the ejector 
condenser 14 through which the feed water is pumped 
The feed water then passes to the suction boiler-feed 
pump 18 which discharges it through the drain cooler 17 
and feed heaters 19 and 20 to the boiler-feed regulator 21 
The feed heaters 19 and 20 are supplied with steam bled 
from the main turbine, the combined drainage from the 
heaters passing into the drain cooler. An evaporator 26 
is supplied with bled steam from the main turbine to 
evaporate sea water, the vapour being condensed in th« 


drain cooler 17 into which the evaporator coil drain is also 


led, the resultant drainage passing to the condenser 5 
Thus all steam used in the power plant and the feed 
heating and evaporating plant is condensed and drained 
into the condenser well so that the main circuit and the 
sub-circuits are all totally enclosed and at no time does 
the working fluid make any contact with the atmosphere 
The condenser well 9 has a water capacity greater than 
the difference in the weight of water in the boiler between 
no load and maximum load and is available between the 
minimum water level required by the condensate extra 
tion pump and the bottom row of the tubes in the con- 
denser. When the two boilers 7 are being operated in 
Parallel it is necessary to ensure that the weight of water 
displaced from the boilers as the load increases shall be 
accommodated equally between the two condenser wells 9, 
irrespective of variations in the vacua in the condensers 8, 
differences in loadings of the condensers and differences 
in the characteristics of the condensate-extraction pumps 
10. This is achieved by a closed feed control valve con- 
sisting of an overfiow and an inlet valve controlled by a 
float in the condenser well 9. On a rise of water level 
above a predetermined datum, the overflow valve 32 is 
opened to permit the removal of water by the condensate- 
extraction pump through the inlet valve on the other 
condenser. In the event of the inlet valve being closed, 
the overflow is discharged to the reserve feed tank 39. 
The fall of the water level below the datum opens the 
inlet valve 33 to permit water to enter the condenser from 
the other condenser if the water level in that condenser 
has risen above its predetermined operating water leve!. 
( Accepted September 6, 1943.) 
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IMPROVED METHOD OF 
PRINTING FROM RADIO- 
GRAPH NEGATIVES.* 

By S. H. ToorPe and D. W. Davison, Ph.D. 


A METHOD is described below whereby all the 
information existing on a negative is brought out 
on @ single print. For this purpose, use is made of 
a compensating filter to mask the printing light, 
and this enables quite high contrast to be retained 
for showing up defect images while avoiding the 
need for reproducing a wide range of densities 
throughout the picture as a whole. 

Fig. 1 presents some of the accepted data relating 
to the viewing of a radiograph negative. The 
following definitions will be recalled :— 
emergent light intensity 
incident light intensity’ 
so that 100T is the percentage of viewing light 
transmitted. 





(a) Transmittance, T 


l 
wp= - logy T. 
(c) Minimum blackness-step detectable by the 


(b) Density, D = log 





print. The figures given in Table I are supplied by 
one firm of manufacturers for the density ranges 
reproducible on their bromide papers. Usually, 
therefore, an attempt is made to include as much 
of the picture as possible by always employing very 
soft paper and a soft developer. Often, however, 
even this procedure fails to reproduce large areas 
of the image, and, moreover, in those parts which 
are reproduced, the low contrast conditions render 
the images of defects much less noticeable than in 
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or distributing : 
their use cannot be avoided, it is often neces- 
to make from each radiograph fwo or three 
prints at different average densities to 
secure com reproduction. 

The was recently suggested to the authors 
as being worthy of attention since a really effective 
solution would be of widespread value. Preliminary 
consideration-was given to several possible methods 
for the most effective solution, but it was concluded 
that @ means was required of smoothly varying the 
printing light intensity inversely as the negative 
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human eye is a change of 0-02 in density, i.c., 


4-5 per cent. of the existing intensity of transmitted | graph 


viewing light. 

Now, as indicated in Fig. 1, under normal viewing 
conditions 2-5 is the practicable upper limit of 
density. The eye will apparently, therefore, act as 
a reliable detector of changes of intensity of the 
order of 4-5 per cent. when the intensity lies any- 
where up to about 300 times its threshold value. 
In practical radiography, in order to give sufficient 
sensitivity of detection of defects, film emulsion 
contrastiness is kept high and X-ray wavelength 
as low as possible consistent with adequate pene- 
tration. Unfortunately, with many subjects of 
widely varying thickness, this procedure gives an 
image with a general density range too extended to 
be viewed completely under normal conditions. In 
order, therefore, to retain wherever possible the 
economy of a single shot with the inspection effi- 
ciency of high contrast conditions, it has recently 
been the practice to use a local high-intensity viewing 
light for areas of density above 2-5. 

The problem which is thereby fairly successfully 
solved for a transparent negative is present however, 
in a more pronounced but less easily solved form in 
the case of paper prints from such a negative. It 
is well known that only a limited blackness range 
on the film can be faithfully reproduced on a single 





* Communication from the Brown-Firth Research 





Laboratories, Sheffield. 


image density, from point to point over the radio- 
. This is, of course, the ultimate refinement 
of the “shading” technique used in routine printing 
when one not too sharply defined region requires less 
exposure than another. It was then realised that a 
transparent positive, i.e., a reproduction of the 
radiograph on to another piece of film, would give 
something approaching the desired compensating 
filter or mask. This is well illustrated in Figs. 2 
and 3, which show reproductions of a density step 
wedge. Fig. 2 has been made by the normal print- 


TABLE I.—Density Ranges for Bromide Papers. 








Grade. | Negative Density Range. 
Soft ns ee : ‘ | 1-8 
Normal od ‘ ee 1-5 
Vigorous .. - << as 1-3 
Contrasty - a 1:2 
Extra contrasty . . 1-05 
Ultra contrasty .. 0-9 





ing method, using soft bromide paper. A row of 
spots all of the same density (of the order of 0-3) 
was made on another film and superimposed on the 
wedge at the time of printing to provide something 
resembling blowhole images. It will be seen that 
good reproduction occurs only from step 0-68 to 
step 1-72. The image is, however, very faintly 
detectable at 0-45 and 2-00.* Fig. 3 shows the 





* Owing to the limitations of the half-tone process 
and of war-time paper, these spot images are not visible 


the original radiograph. Much information is there- 
rn 

r 
cing fi information 


result of making a positive image of the wedge on 
another piece of film and covering the negative with 
this during printing. A greatly extended range is 
thereby reproduced. The spot image is easily 
visible down to a density of 0-125, é.¢., clear film, 
and up to 2-26, which ia Wary dats on the negative. 
It is fain detectable on the original print even 
at 2-62. It should be noted, moreover, that Fig. 3 
has been printed on medium paper, the inherent 
reproduction range of which is even less than that 
shown in Fig. 2. Gain in contrast as well as range 
has therefore been achieved. 


view through a perfect casting. This , 
however, to be impracticable, since, even 
graphs were made from castings 
pattern to be reproduced, it would usually be difficult 
to obtain a geometrically identical shot and secure 
perfect alignment during subsequent printing. The 
method was tried therefore of making the positive 
from the negative to be reproduced, the positive 











in the reproduction.—Ep., FE. 


image including, of course, the defects in the casting 





Fra. 2. Fie. 3. 


as well as its general form. Now it was obvious 
that such a mask would tend to obliterate density 
changes of all kinds in the radiograph, and that defect 
images would be balanced out just as would gradual 
changes in general density throughout the picture. 
It was thought, however, that, since defects cause 
essentially local changes in density, a somewhat 
diffused positive image used a little distance away 
would give general masking only and leave the 
defects in the negative clearly recorded on the print. 
This was proved to be the case by printing the 
positive image, by itself, at the same distance from 
the paper as when using it as a mask. Detail of 
defects was entirely avoided, a smooth diffuse image 
on this test print indicating general masking 
only. 

The success of the method was established in 
principle and exhaustive tests were then made in 
order to ascertain the conditions for the best possible 
results. The need was also borne in mind for 
establishing the technique as a straightforward 
routine. Details are included here for record pur- 
poses, and as a general guide. Considerable varia- 
tions are obviously perinissible and, in a given case, 
may be essential to secure the best reproduction. 
The procedure described will, however, as far as 
the authors’ experience to date indicates, give the 
best general result for all types of subject. 

Numerous experiments eventually led to a modi- 
fication in order to improve alignment and accuracy 
of masking. A sharp positive was made by contact 
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printing on to film, and the mask subsequently 
used at only about 4 in. from the negative. The | 
result of applying the method to a radiograph | 
typical of the most troublesome examples of the | 
problem is shown in Figs. 4 and 5. The image is 
from part of an aluminium-alloy casting in which } 
thicknesses ranging from } in. to 1} in. occur.) 
Fig. 4 shows an attempt to reproduce it on an | 
ordinary soft print. It will be seen that large areas 
of the image are not reproduced. Fig. 5 has been | 
obtained using the masking technique and medium | 
paper and clearly shows the long cavity running | 
from the }-in. thick plate to the 1}-in. thick boss, | 
the whole image standing out at a comparatively | 
high contrast. Occasionally, where especially | 
marked defect images exist, as in Figs. 4 and 5, | 
it is an advantage roughly to touch out those | 
images on the positive. In general, however, this 
was not necessary, as, for example, in Fig. 7, which Za Tie b; 
shows the method applied to a fairly common type Wp YY y . 
of radiographic image. Fig. 6 was moment nae W. LM Wis Ville =e 
without a mask for comparison. The alignment of 
filter image and negative image when printing was 
dealt with by fixing metal pegs of exactly the right 
diameter, 3} in. apart at the edge of the printing me light 




















Fig. 7. 


| into the existing printing bench, as shown in Figs. 


8 and 9. This had the advantage that it did not 
|in any way obstruct the use of the bench for ordi- 
| nary routing printing, and, moreover, could be used 
|as an ordinary viewing light for negatives. Some 


TaBLe II.— Materials and Conditions vd aoe 
————_—— wes 
Mask. | Print. 

' 





sereen X-ray film | beomiée paper. 


| 
Material ne ..| Industrex D non- | Kodak BG2 
| 





Separation .. ..| None ee és + in. 
| Exposure (15-watt 2 seconds . ..| 60 } seconds. 
lamps) 
Development r a ‘i “min. Kodak 2 to 3 min. 
D 163 Kodak D 163 











| doubt was at first entertained as to whether the 
departure from parallel light illumination would 
interfere with the masking technique, but this was 


screen, and punching both negative and filter film; In order to provide convenient and uniform | found not to be the case. With reference to the 


with a standard office punch before exposing the/| illumination of films up to 17 in. by 14 in. size, an 





enlarged vertical sections shown in Fig. 10, it should 


filter. opal-screen printing box of normal design was built! be explained that, when using the set-up, there are 
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no gaps between the film, glass and paper layers. 
The separation shown in the diagram is merely for 
darity of illustration. Non-screen type X-ray film 
was found to be suitable material for the mask, but 
the securing of the correct amount of density and 
contrast in the positive image was found to be 
somewhat critical, requiring careful adjustment of 
exposure and development conditions when making 
the mask. In making the reproductions shown in 
Figs. 3, 5 and 7, the conditions indicated in Table II 
were used. 

The authors are indebted to the directors of 
Messrs. Thos. Firth and John Brown, Limited, for 
permission to publish this note, and to the late 
Dr. W. H. Hatfield, F.R.S., and Mr. J. Woolman, 
M.Sc., for initiating the investigation and providing 
experimental facilities. 





LITERATURE. 


The Analysis of Engineering Structures. By Dr. A. J. 8. 
PIPPARD AND Dr. J. F. Baker. Second Edition. 
London: Edward Arnold and Company. [Price 30s. 
net.) é 

ApVANTAGE has been taken of revision for a second 

edition to make improvements to the text and illus- 

trations of this well-known book, together with 
additions to the matter which originally appeared, 
and to add two entirely new chapters. The general 
pattern of the book is unchanged. It is rather more 
than a text-book in the usual sense, as it devotes 
considerable attention to the results of recent 
researches, even where these have not yet been 
absorbed into the practice of the structural designer ; 
and rather less, in that no attempt is made to show 
the application of the methods discussed to practical 
design problems. Many of the results of experi- 
mental investigations carried out by the authors 
are given im extenso. These often appear in the 
same, or much the same, form as when originally 
published, when they appeared elsewhere as research 

reports; that is to say, in a form intended for a 

very different purpose from that of a text-book. 

Verbatim incorporation of this kind is open to 

objection, as it is often the case that such matter 

would be better served up in a fashion more appro- 
priate to a text-book for students, for whom, 
according to the preface, this book is intended. 
Apart from the new chapters, the principal addi- 

tion is to the chapter on experimental stress analysis. 
This is welcome, in view of the interest being taken 
in mechanical methods of analysis. Unfortunately, 
this chapter is so largely concerned with the particu- 
lar methods adopted by the authors that information 
about other methods is either rather sketchy or is 
not given at all; which is a pity, because one 
function of a text-book is to survey a field broadly, 
to explain the relative merits of different methods, 
and discuss their special virtues and applications. 
One danger of the verbatim incorporation re- 
ferred to previously is that, unless it is done 
very carefully, there may be loose ends left. An 
example of this is the reference on page 556 to 
“ eut sections.” This is likely to confuse the reader, 
as no previous explanation is given of the need to 
cut the model at sections where internal stress com- 
ponents are required; nor, it might be added, is 
anything said of the practical problems involved in 
their use. The illustrations of deformeter apparatus 
could with advantage be less diagrammatic ; as an 
instance, Fig. 22.4 gives no idea of the means by 
which the model members are secured to the defor- 
meter bars, while the reference in the accompanying 
text to “ lower ” and “‘ top ” plates seems ambiguous 
in connection with plates which, in fact, are in the 
same horizontal plane in the working position. Of 
a rather different order is the general statement, on 
page 559, that the scales for geometrical configura- 
tion and for flexural rigidities are independent. This 
is not in conformity with experimental results 
obtained by a number of other investigators; the 
statement might have been more convincing had 
it taken this other work into account. The 
chapter on reinforced concrete has been revised to 
bring out the fundamentals more effectively; in 
the process, however, some formule of value in the 
preparation of design curves have been eliminated. 
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An interesting chapter is added on the voussoir 
arch. A brief historical survey is given of the 
various theories which have been advanced to 
explain the behaviour of this type of structure, and 
the basis of design most generally assumed hitherto 
is discussed. Reference is made to extensive tests 
carried out by the Austrian Society of Engineers in 
1890 on a number of arches which were loaded to 
destruction. These tests demonstrated that elastic 
theory was applicable to the voussoir arch, as had 
been by Castigliano’s treatment of the 
subject. The results of experimental work carried 
out by one of the authors, before the present war, 
supported and extended this conclusion, showing 
that, during the earlier stages of loading, the 
voussoir arch is, in fact, equivalent in behaviour to 
a solid rib. Ultimate failure occurs by instability 
under single-point loading owing to the development 
of four virtual hinges, located alternately at the 
intrados and the extrados ; a method of calculating 
the stability is given, and the suggestion is offered 
that the middle half criterion should be adopted for 
design purposes rather than the middle third. The 
other new chapter, embodying researches made for 
the Institute of Welding by the other author, deals 
with the elasto-plastic behaviour of structures. It 
is suggestive of possibilities in this field, but the 

is still incomplete and speculative. 

This edition justifies the labour of revision, but 
there remain some errors which should have been 
detected in the proof; for example, a sign is 
obviously wrong in Table 22.1, and corrections are 
needed on pages 579 and 587. Unexpected omis- 
sions are: reference to the Vierendeel girder and to 
the work of von Terzaghi on earth pressures and soil 
mechanics, and some treatment of foundations as 
such. 





THE INSTITUTE OF METALS. 
(Concluded from page 234.) 


CONTINUING our report of the 36th annual general 
meeting of the Institute of Metals, held in London 
on March 15, we have now to deal with the dis- 
cussion on Dr. W. Hume-Rothery’s lecture, ““ Modern 
Views of Alloys and their Possible Application,” 
and with the discussion on the contribution on 
“The Inter-Relation of Age-Hardening and Creep 
Performance,” by Dr. C. H. M. Jenkins and Messrs. 
E. H. Bucknall and E. A. Jenkinson, which was the 
last paper considered. 

The discussion on Dr. Hume-Rothery’s lecture 
was opened by Mr. G. L. Bailey, who stated that 
the copper-zine equilibrium diagram showed a 
solid solubility of zinc in copper of 32 atomic per 
cent. at the solidus temperature, which increased to 
39 atomic per cent. at room temperature. The 
copper-tin series, for which the size factor was rather 
unfavourable, gave a solubility, at the solidus 
temperature (800 deg. C.), of 7-5 atomic per cent., 
and this proceeded to increase to a maximum of 
9-3 atomic per cent. at 520 deg. C. Afterwards a 
sudden change in direction occurred and he would 
be grateful te have some explanation of this, 
because this system was a particularly interesting 
one industrially and this change was of some 
importance, although probably in 90 per cent. of 
the applications of these alloys it did not matter. 
One other point was that it was possible to have 
virtually uniform solid solutions containing, say, 
3 atomic per cent. of tin, on the one hand, and 
3 atomic per cent. of zinc, on the other, but with 
very markedly different mechanical properties. He 
had assumed, somewhat vaguely, that the tin 
atom expanded the copper lattice more than did 
the zinc atom, and that it was this additional 
expansion of the lattice which resulted in an increase 
in hardness and probably explained the improve- 
ment in elastic properties and the reduction in 
capacity for cold-work that was found in a copper- 
tin alloy as compared with a copper-zine alloy of 
the same atomic percentage. He would like to 
know, however, if this more powerful effect of tin 
were due to something more than its greater effect 
in expanding the lattice. 

Dr. H. Jones stated that the lecturer had referred 
to the lattice distortion produced by the solution of 
various metals in copper. He had said that silver 


produced the least distortion of all the elements 
in the series considered and that antimony produced 
the greatest distortion. There were quite definitely 
two types of distortion to be considered, namely, 
the overall distortion of the crystal and the local 
distortion round each particular solid atom in the 
alloy ; and this local distortion might very easil 
have a quite considerable strengthening effect. i 
subsequent speaker, Dr. H. Lipson, stated that the 
term “lattice distortion ” was slightly unfortunate 
and the expression “local lattice distortion” was 
preferable to express the distortion caused by the 
introduction of an atom of different size into a 
lattice. This must push the atoms next to it off 
the lattice point, and, normally, it was not possible 
to distinguish this from temperature motion. Atoms 
were not at rest on the lattice points, but were 
vibrating, and the higher the temperature the faster 
they vibrated. The X-rays themselves were vibra- 
tions and their frequency was so very much higher 
than that of the heat vibrations that, to X-rays, 
atoms appeared to be quite stationary. Looked at 
in this way, there did not seem much reason to 
hope that local distortions in the lattice could be 
detected. In the case of the steel constituent, 
martensite, however, matters were distinctly pro- 
mising. Martensite gave very bad X-ray pictures, 
but they really contained a good deal of informa- 
tion, and provided the first case in which atomic 
displacements had been definitely found by means 
of X-ray photographs. There was, however, no 
reason why other alloys should not be found for 
which the same kind of procedure could be adopted. 
Dr. Bruce Chalmers stated that, in practice, 
materials which were not in a state of equilibrium 
were habitually used, and this showed that there 
was @ wide gulf between industry and the type of 
theoretical considerations under discussion. On the 
other hand, matters appeared to be moving in the 
right direction and there was no doubt that, in 
course of time, it would be possible to predict 
what materials were needed and what alloys could 
be made for certain specialised uses. Moreover, 
looking at the problem from the immediate point 
of view, it seemed quite possible that an immense 
amount of laborious exploratory work, especially 
on alloys containing more than two elements, might 
be saved if the type of experiments to be carried out, 
in order to determine experimentally the alloys 
needed, could be delineated more rationally. The 
next speaker, Mr. H. W. G. Hignett, said that he 
would like to ask several practical questions, 
although the time might seem premature. He would 
like to know, for instance, why metals work- 
hardened. He was curious to know why the planes 
in a metal on which slip occurred hardened, but he 
was still more curious to know why the planes on 
which slip did not occur hardened just as much. 
He would like to assure Dr. Hume-Rothery, how- 
ever, that if he wished to carry on his work on 
quite unlikely systems—aluminium and mercury, 
for example—practical-minded metallurgists would 
not feel at all impatient. He rather wondered 
whether the popular clamour for papers of more 
practical interest might not tend to divert a school 
of thought such as Dr. Hume-Rothery’s from its 
main objectives and he thought metallurgists should 
take the opportunity to assure the lecturer that 
they would be glad if he would refuse to be diverted. 
Dr. K. W. Andrews said that he would like to see 
@ greater attempt made to bridge the wide gap 
that seemed to exist between the industrial worker, 
on the one hand, and the theoretical metallurgist 
and physicist, on the other. He had noticed that 
gap particularly in the last year or two. In the’ 
iron and steel industry there had been, so far, even 
on the theoretical side, very little advance in the 
direction of the ideas put forward by the lecturer. 
He would like to suggest a possible correlation 
between three properties in particular, namely, 
the lattice spacing curves, the magnetic properties, 
and the conductivity properties of iron alloys,and 
he would like to see an attack begun upon that 
problem with all its difficulties. The next speaker, 
Mr. Huddell, stated that it appeared that the 
capacity for work hardening, or the work harden- 
ability, of copper alloys was definitely related to the 
size factor. Thus, the alloys in commercial use for 
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oupro-nickels and the nickel-silvers. In _ these 
alloys the atomic diameters, or size factors, were 
all within 5 per cent. In the case of the copper-alu- 
minium and copper-tin alloys, on the other hand, in 
which the size factor was about 10 per cent., there 
was much greater work hardenability. 

Dr. M. L. V. Gayler stated that the work of 
Dr. Hume-Rothery and the theoretical physicists | s 
had been based mainly on pure metals and pure 
alloys, but no one really knew what the properties 
of pure metals were. The lecturer had asked why 
aluminium had such a low melting point. She 
would like to ask why high-purity aluminium 
behaved so differently from aluminium of less 
purity. For instance, an alloy containing 0-1 per 
cent. of silicon and 0-1 per cent. of iron could be 
made up with high-purity aluminium and its 
properties would be quite different from those of a 
commercial aluminium having the same composition 
by chemical analysis. The structure, the grain size, 
the entire appearance of the materials were different. 
That being so, there must be something funda- 
mental concerning pure metals and the properties 
of pure metals which was still unknown. Mr. Bailey 
had referred to the fact that the solubility 
of tin in copper changed suddenly. If the solubility 
lines of alloy systems showing age-hardening were 
considered, a sudden change of temperature and 
change of solubility would often be noticed. In the 
specimens which she had examined, this seemed to 
have a definite relation with the ageing properties. 
It was curious that such a definitely-marked change 
in solubility should occur at definite temperatures, 
and it would be very interesting to know whether 
this was due to strain in the solid solution. 


AGE-HARDENING AND CREEP PERFORMANCE. 


“ The Inter-Relation of Age-Hardening and Creep 
Performance. Part II—The Behaviour in Creep of 
an Alloy Containing 3 per Cent. Nickel and Silicon 
in Copper,” by Dr. C. H. M. Jenkins and Messrs. 
E. H. Bucknall and E. A. Jenkinson, was the next 
and last contribution considered. It was presented 
by Dr. Jenkins, who stated that the behaviour, 
under creep conditions, of a wrought copper alloy 
containing 2-4 per cent. of nickel with 0-6 per cent. 
of silicon, after different thermal treatments, had 
been investigated. These thermal treatments brought 
about ageing in the alloy and rendered possible a 
comprehensive survey of its properties in relation 
to various amounts of either age-hardening or age- 
softening in the range 15 deg. to 625 deg. C. The 
results of tests carried out for short and long times 
showed that at certain temperatures the ability of 
the alloy to withstand stress varied widely as the 
result of different heat-treatments. In long-time 
tests, between 230 deg. and 600 deg. C., fully age- 
hardened material was markedly inferior to fully- 
softened material, but in short-time tests the con- 
verse was true. The rupture of tensile and creep 
specimens in the range 300 deg. to 500 deg. C. 
resulted from the development of intercrystalline 
cracks, whereas, at lower temperatures, trans- 
crystalline fractures were found. In fully-softened 
material, however, there was appreciable lengthen- 
ing of the crystals before the intercrystalline form 
of cracking began to develop. 

The only speaker in the discussion, Dr. H. Sutton, 
said that the recrystallisation temperature was pro- 
bably a very important point in connection with 
studies of creep and he would like to ask the authors 
what was approximately the minimum temperature 
at which recrystallisation could be expected to 
occur in their alloys in the periods covered by 
their experiments. Another point was that, in the 
case of other series of alloys, it might apparently 
be possible to use them at temperatures higher than 
the temperature of initial crystallisation because 
their structures contained large masses of particles 
which were harder than the ground masses. In reply, 
Mr. E. A. Jenkinson said that he believed that the 
minimum temperature at which recrystallisation 
occurred in their alloys was about 450 deg. C. 

The President then announced that, owing to 
lack of time, the other two papers on the agenda 
would be taken as read and discussed by corres- 
pondence. Votes of thanks to the authors of all 
the papers and to the Institution of Mechanical 
Engineers terminated the proceedings. 





MILLSTONES IN WIND AND 
WATER MILLS.* 


By Joun RusskELu. 


MiListTones used in England to-day are generally 
either “ peak stones " or “ French stones.”” The former, 
a greyish stone, is quarried in one piece from the mill- 

per ph on found in the northern counties of England, 
its name from the fact that the best quality 
stone is found in the Peak district of Derbyshire. To- 
day the stones are used mainly for grinding barley, 
oats and beans. French burr stone comes from 
Forté-sous-Jouarre and Bergerac in the Paris basin. 
It is a chalcedonic hornstone or freshwater quartz 
found among beds of freshwater limestone that lie 
above the chalk. Quarried in small pieces, it is sorted 
for quality according to colour, which may be white, 
bluish in, light grey, cream, drab, yellow, light 
brown or red, though, as the colours are due to small 
amounts of mineral oxides, theoretically they should 
have little influence on the quality of the stone. The 
irregularly large and smali cavities in which the quartz 
forms a kind of network or skeleton keep the grinding 
edges renewed as the stone is worn down. The small 
blocks are shaped rather in the manner of stones for 
an arch and are cemented together with plaster of 
Paris, which wears equally with the stone, to form a 
round grinding stone of the familiar sha The stone 
is bound round the edge with hoop iron, the working 
face dressed level, and the back, which has been 
irregular, is filled up and smoothed off with plaster of 
Paris; while frequently a cast-iron ring bearing the 
maker’s name and the year of manufacture is let into 
the iter round the eye of the runner stone. 

Blue or “cullin” stones are now almost unused 
except in the north for oats, barley or rye. They are 
a dark bluish-grey lava with even pores, quarried at 
Neider Mending, in the Rhineland, in mines 50 ft. 
deep, and were formerly sent down the Rhine by raft 
from Andernach. The name “ cullin ” is derived from 
Cologne. Complete stones were at one time quarried 
in Lancashire, Wales, and ony elsewhere, and 
to-day composition stones of emery and cement are 
widely used. 

Millstones, as commonly fixed in wind and water- 
mills, occupy two floors. In all the old mills, the bed- 
stone is carried by a strong timber frame known as 
the hurst; the stone does not lie directly on the 
timbers, being supported on packing pieces. A new 
bedstone is about 8 in. in thickness. As the stone 
wears, it is raised and thicker packing inserted, this 
process being continued until the stone is about 3 in. 
thick. If the stone is fixed at the most usual height, 
_ about 3 in. above floor level, it is held in place by 


La | for fitting. It is usual to shrink the neck on. 


left | had been made. 


In very early times, when the production of screws 
was a costly operation, bridgetrees were adjusted 
a long lever or series of levers controlled by a Spanish 
windlass. It is unlikely that any remain in England; 
they may be found occasionally, however, on the Con. 
tinent. The device was termed the “ lighter bar.” 

Stone spindles are generally from 4 ft. to 5 ft. in 
length. The oldest were made of wrought iron, the 
neck, #.e., the portion that revolves in the upper bear. 
ing, being of cast iron. This consisted of a sleeve about 
4in. in outside diameter and about 6 in. in length, with 
a chambered core leaving about an inch at euch end 
Wrought. 
iron spindles were superseded by those entirely of cast 
iron. If the driving wheel is mounted on them, they 
are generally square in section. When the stones were 
driven from above, they were often octagonal, looking 
much neater than the square variety. The modem 
stone spindle is mild steel, turned all over, with a cast. 
iron neck. The lower portion of the spindle, which 
revolves in the step, is about 2} in. in diameter. 

When new, the step brass is bored about 1} in. deep. 
An oil groove is cut from the top of the step down 
one side and across the bottom, terminating in a smal] 
hole drilled in the centre; often a small half-round 
groove is filed in the spindle toe from centre to peri- 
phery, to Yue up and carry the lubricant under the 
toe. Until recent times, the steps were hard brass or 
gunmetal, and frequently gave trouble, running hot 
after any great change in the height of the runner stone 
The millers resorted to all sorts of 
remedies on these occasions; # common cure was 
powdered brimstone and, in extreme cases, this flashed 
into flame. Any good brand of whitemetal forms 4 
more satisfactory step bearing than brass, and, if the 
spindle is carefully turned and well fitted, it will run 
for many years without appreciable wear. Many of 
the old millers were prejudiced against it, as often the 
fit was not good, the step was allowed to heat, and at 
the first trial the metal ran out. At Cranbrook Mill, 
Kent, a cast-iron spindle is running in one that has 
been in continuous use in heavy work for over 30 
years; the is in good condition and the step 
not appreciably worn, in spite of the fact that the 
bridgetree is the old-fashioned pivoted variety. It is 
remarkable that many first-class turners, asked to 
fit step brasses, make a bungling job of them. They 
were invariably finished with hand tools. Often the 
step was bored to a template, but a much better plan 
is to finish the bore from the spindle itself. The method 
is to rough out the bore with a slide-rest tool; the 
spindle is then packed up to centre height on the lathe 
bed and a little marking smeared on the toe, which is 
passed into the revolving step. A round-nosed hand 
tool is used to correct the bore until even marking is 


or skirting, composed of eight boards | secured 


a shrouding 
about | in. in thickness ; screwed strongly to the floor, 
they hold the stone firmly in place. The runner stone 
is carried by the stone spindle, supported and adjusted 
by a “ bridgetree.” Bridgetrees vary greatly in design, 
the oldest being entirely of wood, about 7 in. square. 
They are of two types, the older 
the modern fixed at both ends. The old-fashioned 
wooden bridgetree is made with a tenon at each end 
supported in an elongated mortice, and packing is 
inserted beneath the tenon to maintain the bridgetree 
approximately level. The free end works in some sort 
of guide and is supported by a screw termed the 
“lighter screw.” In old mills, the screw is fitted 
with an octagonal nut and box spanner; later ones 
have sometimes a large two-handled fly nut or cast- 
iron handwheel, in the best work bu shed with gun- 
metal. 

An important part of the bridgetree is the “ bridging 
box” to adjust the step-brass horizontally. In very 
old mills, the step-brass, about 3 in. deep, fits loosely 
into a recess. Wedges driven between the sides of the 
recess and the brass provide the necessary horizontal 
adjustment; but very few of these remain, having 
been replaced by a cast-iron bridging box bolted on. 
These boxes, about 7 in. square, have four screws 
allowing horizontal adjustment of about an inch in either 
direction. If the bridgetree is cast iron, the bridging 
box is integral with it, while the pivot is carried in an 
iron adjustable poppet bolted to one of the vertical 
members of the hurst; slotted bolt holes allow of 
movement and take the place of ing under the 
wooden variety. With pivoted bridgetrees, the move- 
ment of the step brass when the stone is raised or 
lowered is not truly vertical, and, if adjustment by 
the lighter screw is carried to excess, the step bearing 
is thrown out of line, often resulting in heating. The 
fixed bridgetree has a step or pot sliding vertically in 
a shell against which the “ bridging screws” bear; 
a lever working beneath the bridgetree supports the 
pot on a plunger. In mills where the stones are over- 
driven, the lighter screw is generally inverted, often 
suspended from the steelyard lever of the governors. 





* Paper read before the Newcomen Society on 
Wednesday, March 8, 1944. Abridged. 


pivoted at one end, | } in. 





The spindle mayor wegen aa secured in the 
bedstone eye by wooden wedges. ost of the old- 
fashioned iron boxes have three brasses and a ‘ grease 
wedge” and a few only two brasses. The box is 
about 8 in. square and 5 in. deep, and is bored about 
than the neck. It has four slots round the 
bore, about 2} in. wide. Three of these taper from 
the top to receive brasses ; the fourth tapers from the 
bottom, and into this the wooden grease wedge is 
inserted from below. The grease wedge is held in 
position by a small cord through an eye or 
staple variously secured to the box itself or the wedges. 
The neck is lubricated by taking down the wedge and 
applying grease to ite upper end. These old boxes 
are tightened by inserting shims behind the brasses, 
which can be done only when the runner stone is up ; 
the modern box has tapered wedges adjusted by screws 
behind the brasses. One of the best designs has three 
brasses at equal points; large recesses between them 
are packed with rags and grease, supplying the 
lubrication for | runs without attention. Often 
hardwood was used in lieu of brass, but it is not recom- 
mended, 


To prevent dust and grit re the neck bearing, 
a “ hackle plate” and leather are fitted to the top of 
the box. The hackle 4 og is square, made of wrought 
iron about } in. thick, the centre hole being about 
+ in. larger than the spindle neck. It holds in place 
the hackle leather, placed beneath it. The hole i 
the leather is somewhat less in diameter than the neck, 
so that, when the hackle plate is screwed down, the 
leather embraces the neck, making a dust-proof collar. 
In later mills the leather is often replaced by a “ hackle 
cover.” The plate is then made with a raised collar 
covered by a second and larger one ae. over the 
spindle, with which it revolves like the lid of a pill 
box. 

Above the neck the spindle is conical; in the old 
mills square, and in the modern ones round, with sunk 
feathers. On this cone is fitted the “ driving iron ” or 
“mace.” This imparts motion to the runner stone via 
the “bar,” which fits loosely between the driving 
7 horns a” of the mace, allowing the stones to balance on 
the “* cockhead,” which is the final termination of the 
spindle. The cookhead is about 1} in. in diameter by 
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the same in height and hemispherical in form, and the bar 
is provided with a suitably shaped recess in which the 
cockhead fits. Before the introduction of the mace and 
bar, millstones were carried and driven on 4 * stiff 
rynd”; that is, an iron cross set upon the conical part 
of the spindle and fitting into four recesses cut in the 


corn from the hopper to the millstone eye ; without its 
use, the regulation of feed would be impossible, The 
faster the mill runs, the greater is the agitation of the 
shoe, thus increasing the amount of corn delivered. 
The beaters strike against a “rap,” usually of hard- 
wood, fixed to the shoe. If the is driven from 
the top by « “quant,” this takes the place of the 
damsel, and the majority of windmills are so arranged, 
In quant-driven stones, the mace is a larger and 
more elaborate fitting than those used for spindle 
drive, the quant being carried by and imparting the 
drive to it, so that there is no torsional stress through 
the . 


old mills of wood, 
round like an inverted tub ; later mills ha made 
entirely of iron. Their diameter, about 6 in. larger 
than the stones, allows room for the meal 
between them and be swept 
wherever that may be situated. Sometimes sweepers 
are attached to the runner stone to assist the progress 
ofthe meal. They are variously made of wood or iron ; 
often thay are merely pieces of serine, (he stone bebind 
hoop, a suitable recess cut out of the stone behind 
the hoop to allow of this. 

The “ horse,” a strong wooden frame, stands on t 
r that contains the grai 
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tun top and carries the ho 
and the shoe that takes 
The shoe is slightly inclined and the inclination is 
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to regulate the feed. This is done by 
and a round of wood friction in a block 
on the floor the stones known as a “ 
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peg.” To make the shoe recoil against the 
quant that moves it, « spring of either wood or 
is provided, a cord between shoe and i 
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ix held up by a string attached to a piece of leather 
near the bottom of the hopper and normally kept 
off position by the weight of the . 

two gallons only remain to be ground, the weight of the 
bell overcomes the weight of grain and the wot une 
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sometimes the bell was suspended above the spur wheel, 
its o—. ing into contact with the arms, 
~~ the was often rung by the brake 
Ww 


Centrifugal force gives all corn a tendency to hoard 
in the runner eye. French stones used for 

wheat for flour are fitted with a tin lining 
known as a “tin eye”; wheat being dry and oe | 
heavy, this is sufficient to keep the eye clear. 

stones used for grinding oats, etc., are fitted with a 
5 stick,” é.e., a stout hazel rod wedged into the 
cross bar of the horse and set to run lightly against the 
interior of the eye. This brushes away any grain tha 
tends to lodge. To ensure good working, the bedstone 
must be kept perfectly level and the best test for this is 
by a mason’s level. To set the spindle vertically, a 
trammel, termed a “ jack stick,” is placed on the upper 
part of the spe every time the stone is dressed. This 
is fitted with a quill adjusted by a screw to set it just 
to touch the stone face when the spindle is revolved, 
and the screws in the bridging box are adjusted until 
the quill just scrapes the stone face at every point. 

The driving pinion, whether a quant or spindle, is 
known as the “ stone nut.” The oldest were wooden 
with round staves, that is, a “lantern”; two or three 
staves were removable to keep a pair of stones at rest. 
It is unlikely that any are in use in England to-day. 
These were superseded by nuts made from a solid block 
of elm, with cogs morticed in and secured by pins 
driven through the shanks. Very few are the wooden 
nuts, all at work having been replaced by iron nuts, 
generally fitted on a cone, either square or round, with 
afeather. A pinion jack, worked by a screw fixed to the 
bridgetree, is the most common way of raising them to 
disengage the gear. Overhead-driven stones have the 
nut keyed fast to the top of the quant. The age of a 
mill can be judged, to # great extent, by the pitch of 
the gear. In the older work, the pitch of the teeth of 
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the spur sheel is often 3 in., with not more than ten or! 


















and | benefit of “draft” and a greater number of grooves, | another spell of 


a dozen cogs in the nut, and occasionally only nine ; and soon became dull, wearing much faster than stones 


the pitch seems to have been gradually reduced to 2 in., used for flour making. 

with from 20 to 30, or more, teeth in the nut. 

Stone dressing passed through a period of evolution, Generally the staff was applied o: 

reaching finality with the introduction of French burr places being reduced with a sharp bill; occasi ly 
a, The cutting of shallow radial grooves was the en facing was i i 

attempt to accelerate the process of grinding and | were deepened, this being necessary ¢ dress. The 

lessen the labour, and later someone di the | nal operation of eitehing mado the stones ready for 

work, i 


are still ground 
thus reducing the surface in contact and increasing the | by stones, the composition holds the field, the 
output still At this period, the operator had | output being about three times t ano 
no ambition beyond reducing the grain to @ meal but, dress lasting three times as long. circ 
as man became # more fastidious feeder and sickle dress is often em with artificial stones 
te the husk from the flour, stones of | plenty of power is available stones grind faster wi 
were introduced, the object being | sickle-shaped furrows. Composition stones have a 
whole | naturally rough face and need no stitching or cracking, 


Pago 

When miller found his bills becoming unduly 
were universally em: for | thick or soft, he sent them to the local forge. Before 
taking a long heat on the end he intended to 

first, the smith drew the temper of the opposite ; 
unless that were done, cracking followed the first blows 
of the hammer. The preliminary drawing was done 
on the anvil bick, finishing on the face, care being taken 
to avoid striking the bills edgeways when at all cooled ; 
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MODERNISED RAILWAY TRAFFIC- 
CONTROL SYSTEM. 


Is this —_ , as in the United States and elsewhere, 


place, ona wooden turntable; the fe a great | the effect e war has been to increase railway 
advantage, enabling that portion of the stone worked traffic to the limit on many lines that previously 
upon to into a good light. The bedstone carried a relatively small amount. In some instances 
weet be dressed im sifu. Burrowing is to some extent | the direction of heaviest traffic has been reversed, 
an ‘ »| but scarcely any railway has experienced a reduction 
in the number and weight of trains passing. Where 


two 
; sectors) are done while some millers d 
(or ) per dress, Wine sous and then |the traffic change has been considerable, signalling, 


not them for a n 

furrow the whole at one time, The furrows are | Siding and other necessary provisions have, here and 
ked with the strips, the first laid in the there, shown themselves to be unable to meet the 

master furrow, the immediately behind it on | Poy Sq'"ctried out. ‘The present is not a good time 

the land. After the master furrow is marked, the | bad to carried out. The t is not a good time 


is transferred to the next furrow, being held to embark on improvements, but many projects ran 
being etd tem | im thie Sore tane'so tp tgelen ond taeda 
is . A feather suitably trimmed is | to completion by the British railways since the outbreak 
Toped. i mixed with water) | of war. In this es. ag | is the recent installation by 
ong ip as are | the London and North rn Railway of a modern 
sewved from’ furrow to furrow, leaving # thin red line | ttaffic-control system on the principal lines of the 
for the miller to work to. former Great North of Scotland Railway. A network 
For grinding oats and other corn for feed, before the of up-to-date telephone circuits, similar to those in 
introduction of artificial stones, peak stones from | Use 0D other parts of the L.N.E.R., has been provided 
Derbyshire were in general use. In this case, the to serve an area in which until recently all communi- 
miller aims at cutting up as much of the outer husk as | cation with outlying stations and signal boxes was 
| possible and the dress was modified ingly. Twice| by means of single-needle telegraph, From a cen- 
\the draft of a French stone is the common rule, the tralised traffic control office contact can be main- 
| usual allowance being 1 in. draft per foot diameter ; | tained with signal boxes, offices, and locomotive 
| that is to say, the fore-edge of the master furrow, in| depots, for the purpose of giving instructions and 
a peak stone 4 ft. in diameter, is tangential to a circle obtaining reports from signalmen of the progress of 
8 in. in diameter. For a French stone of the same | Passenger and freight trains. By these means, train 
size, it is tangential to a circle 4 in. in diameter. In working oy Se orange? to avoid delays. The system 
Sussex, where fine grinding of oats for poultry feeding | ** cularly useful aid to single-line working in 
became quite an ind , @ finer dress was called for ; which trains can only pass or overtake one another 
the stones, usually 4 ft. in diameter (smaller were | ®t places where a loop line is provided. Particulars 
considered inadvisable), were set out with ten “ quar- of the freight conveyance are reported to 
ters” of four furrows broad and shallow—or, as the the traffic control staff at specified periods, so that 
millers said, “* broad and fleet "—the land being pitted | there is the possibility of organising for the most 
with a number of fine holes made with 4 sharp-pointed advantageous utilisation of locomotive power. 
bill known as a pick. The miller was careful to stagger 
the “ stitching,” as this operation was called, making | 
it deepest at the skirt, dying out in the breast. Both| Tae Lire Boat Service.—The Royal National Life- 
runner and bed stones were kept well hollow from | Boat Institution have pointed out that in four and a half 
breast to eye to give them what the millers called years of war the life boats stationed around our coasts 
“ swallow,” the stone near the eye being about in. | have rescued 5,536 persons. In 1943 they saved 469 
below the staff; if this is not done, uneven feeding | lives and helped to save 47 vessels from destruction. Of 
results, known as “ gorging.” the 411 launches made during the year, 249 were to ships 
Peak stones used for oat grinding needed much power | and aeroplanes in distress on account of the war. 
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LOCOMOTIVE EXAMINATION 
|TUNNEL. 


To examine locomotives thoroughly at night has 
never been an easy matter ; with the need for observing 
blackout regulations it has become even more difficult. 
Nevertheless, this important work must be done if 
locomotives terminating long journeys at night are 
required for fresh duty before degteuk: Heavy war- 
time traffic in conjunction with a shortage loco- 
motives make this requirement usual rather than other- 
wise. To facilitate engine examination at night the 
London and North Eastern Railway have recently 
installed, as an experiment, a light-tight tunnel in 
which the units arriving at.a particular depot on the 
East Coast main line can be speedily and thoroughly 
checked over under the most favourable conditions of 
lighting without any risk of the light being visible 
externally. The tunnel is in reality a hut or shed, 
80 ft. in length, with double doors at each end and 
a single line of track rnnning through it. Fig. 2 
shows the outside appearance of the tunnel in day- 
time with the main doors open; Fig. 3 is an interior 
view with the doors closed and the floodlighting 
arrangements in use. Each of the main doors is pro- 
vided with a wicket door having a light lock to permit 
the i and egress at night time of engine crews, 
depot staff and others. Switches connected with the 
main doors automatically turn off the floodlighting 
should these doors be opened to admit or pass out a 
locomotive. There remains a small amount of Cate- 
gory “C” lighting, which is provided by the industrial 
type reflector units seen above the floodlights in Fig. 3. 
No attempt is made to carry out repairs while engines 
are in the tunnel ; faults are quickly located, however, 
and then the defective engine is sent to the appropriate 
section of the depot for rectification. 

Though expected to prove useful under peace-time 
conditions, and to be a pattern for similar structures 
elsewhere, the tunnel has been described as a war-time 
measure of a temporary rather than a permanent 
character. Supplies of ordinary building materials 
were restricted, and so it was decided to use a modified 
form of the “ N” type hut made by Messrs. Tarran 
Industries, Limited. From the cross section, Fig. 1, it 
will be seen that there is ample room to pass down each 
side of a large locomotive of modern type; a pit is 
provided undérneath. The width of the denned be- 
tween the two 13} in. brick walls supporting it is 
17 ft. 8} in. ; the floor of the pit is 3. ft. 3} in. below the 
tops of the rails, which are flush with the tunnel floor. 
The latter is a bed of concrete, 6 in. thick, resting on 
4 in. of hardcore. The concrete supporting the pit 
walls is 1 ft. 2 in. thick. Ventilation near ground level 
is provided by 9 in. by 6 in. Colt air-brick blackout 
ventilators set at intervals of 10 ft. in the supporting 
walls 


The tunnel crown units are provided with openings 
for the escape of smoke. A smoke-collecting hood or 
chute, which serves also as a glare shield, runs the 
length of the tunnel ; this is made of Turner's asbestos- 


cement rad sheeting. To keep out rain, and 
provide a further safeguard against the escape of light, 
the tunnel roof opening has mounted a short distance 














Fic. 2. Guwerat View or TUNNEL. 


Fie. 3. 


above it a cover, which is also made from Turner's 
asbestos-cement corrugated sheeting ; it is curved toa 
radius of 5 ft. 6 in. Practically shadowless lighting is 
obtained by the use of tubular mercury discharge lamps 
in conjunction with a white finish for the interior sur- 
faces of the tunnel and the pit; the latter has been 
faced with white glazed bricks. The lamps are of the 
fluorescent type which give light that is corrected to 
some extent for the deficiency of red in the mercury 
spectrum. Special alcoves are provided to house the 
lighting units in the pit; these were made by the 
Empire Stone Company, Limited, and are surfaced 
with a high gloss white paint. 





AESTHETIC ASPECT OF CIVIL ENGINEERING DEsIGN.— 
We announced on page 146, ante, that the Council of the 
Institution of Civil Engineers were arranging a series of 
six lectures, dealing with the “ Avsthetic Aspect of Civil 
Engineering Design,”’ to be delivered in April and May. 
The programme of the lectures, which are to be held at 
the Institution on Wednesdays at 5 p.m., has now been 
issued. The names of the lecturers are as follows: Dr. 
Oscar Faber, 0.B.E., M.Inst.C.E. (April 19); Dr. Charles 
Holden, F.R.1.B.A. (April 26); Professor C. E. Inglis, 
O.B.E., M.A., F.R.S., M.Inst.C.E. (May 3); Professor 





IntertoR oF TUNNEL, SHOWING PrT. 


P. Abercrombie, M.A., F.R.I.B.A. (May 10); Mr. G. A 
Jellicoe, F.R.I.B.A. (May 24); and Mr. BE. A. Wads 
worth, A.R.A. (May 31). Particulars of admission may 
be obtained on application to the secretary of the Institu 
tion, Great George-street, London, 8.W.1. 


POWDER-TYPE ADHESIVEs.—We are informed by 
Messrs. Aero Research, Limited, Duxford, Cambridge, 
that the liquid adhesives “‘ Ardux One” and “ Ardux 
Two ” manufactured by them will be withdrawn from 
sale on April 3, since it has been found that the storage 
life can be greatly increased by supplying the material 
“ Ardux” in powder form. The new powder, when 
dissolved in a mixture of water and methylated spirits, 
provides a strong cement for laminated and moulded 
phenol-formaldehyde materials. The solution will set 
in 3 minutes when the temperature of the layer is 302 deg. 
F. and the strength of the bond usually exceeds that of 
the materials joined. The powder, if kept in a cool dry 
place, has a storage life of six months. Any desired 
degree of viscosity can be obtained in the solution. 
Among suggested uses are the building up of transformer 
bobbins, joining laminated sheet to wood, holding inserts 
in place, capping glass tubes containing resistance or fuse 
wires, veneering laminated sheet material and general 
repairs. 
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500-KW TRANSPORTABLE 


TURBO-GENERATOR SET. 


MESSRS. THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, RUGBY. 





500-KW TRANSPORTABLE TURBO- 
GENERATOR SET. 


THe time taken for the erection of even a small 
turbo-generator set on the site generally renders such 
a set of little use where a local power supply is Wanted 
promptly to meet, perhaps, a temporary need. If, 
however, erection is carried out at the maker’s works 
and the whole set can be moved bodily as a single 
unit to the site at which it is needed, the desired 
power can be quickly provided, while, should a change 
of site be subsequently required, no extensive dis- 
mantling, with co nt re-erection, is involved and 
time is again saved. It is to meet such conditions that 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, have developed small transportable 
self-contained turbo-generator sets, of which the firm 
has manufactured a number during the past year for 
service at home and for export to such destinations as 
the U.S.S.R. Suitable boiler plant must, of course, be 
available at the site or plant capable of rapid transport 
and installation must be provided. 

The turbo-generator set illustrated on this page is 
a typical example of one of the British Thomson- 
Houston transportable plants. The data given below 
refer to this set only, and are not rigid standards, 
the sets being constructed to suit individual require- 
ments. The whole structure can be cased in and 
transported just as it is, except that the operating 
platform is removed in order to reduce the overall 
dimensions. The dimensions, with the platform in 
place, are: length, 18 ft. 10 in.; height above the 
ground, 10 ft.; and width, 9 ft. The weight complete 
is approximately 20 tons. The case for transport is, 
of course, of timber, but the lifting tackle is embodied 
in the permanent structure, the slings and shackles 
protruding from the top of the case and being given 
adequate protection when not in use. Provision is 
also made for skidding the packed assembly when a 
crane is not available on the site. 

The set is mounted permanently on the lattice girder 
structure seen in the illustration. The top of this is 
recessed to accommodate the transverse surface con- 
denser on which the turbine sits directly. The governor- 
end pedestal of the turbine is supported on a bed of 
fabricated ‘steel, a similar bed carrying the gearbox. 
The bed is continued at a lower level under the 
generator supports, as shown, and is increased in 
depth again to carry the exciter, seen on the left. The 
condenser ci and extraction pumps, the oil 
cooler, drain tanks, steam traps, etc., are housed below 
the turbine, and there is ample space for such parts 
as the platform, which are removed for transit, to be 
stowed away. The set is thus. completely self-con- 
tained, though, of course, the steam pipes, conden- 
sate pipes, and circulating-water pipes have to be 
cougied up on the site, as well as the cables to the 
switchboard. 

The turbine is of the impulse type and has eight 
stages, the first having two rows of buckets. It 
is rated at 500 kW and runs at 8,000 r.p.m., with a 
gauge pressure of 215 lb. per square inch and a total 


superheat of 518 deg. F. The condenser i 
fabricated steel shell type and the tubes are of Ad- 
miralty mixture. The control gear is the firm’s well- 
known cam-operated multi-valve type with steam- 
sealed control valve spindles. The generator is driven, 
at 1,500 r.p.m., through single-redugtion double-helical 
gears, pressure-lubricated from the turbine Ging 
system. This system comprises an oil cooler; oi 
settling tank; main oil pump, driven by worm gear 
from an extension of the main turbine shaft; hand- 
operated auxiliary oil pump; and the inter-connecti 
pipes and valves. 

The generator, which is rated at 625 kVA at 1,500 
r.p.m., is of the protected type with outboard exciter, 
and supplies three-phase current. It is wound for 
400 volts, with the neutral b t out, and is soli 
connected through isolating switches to a 625-kV. 
three-phase oil-immersed, 400/6,300-volt step-up trans- 





former, star-connected on the high-tension side and 
delta-connected on the low-tension side. The main 


three single-pole isolating switches housed in a separate 

compartment, and i connections are taken 

from the hinge contacts so that a mettre A 

can be obtained whether the transformer is or 

not. The set is vided with a four-panel 

board. The swite is of the sheet-metal cubicle 
com- 


es exciter 
and two for outgoing feeders. Ths ‘pase 
together and reinforced in such a way as to pe 
the complete switchgear unit to be lifted bodily 


transport purposes. 





has issued the Control of Non-Ferrous Metals (No. 14) 
(Copper, Lead and Zinc) Order, 1944 (S.R. and O. No. 265, 
price 1d.), which increases the maximum price of Admir- 
alty gunmetal scrap, of the quality commonly known as 
88:10:2, from 742. 10s. per ton to 771 per ton, ex 
works. All inquiries should be addressed to the Non- 
Ferrous Metals Control, Grand Hotel, Rugby. 





ConcRETE PropucTs GuiprE.—The Cement and Con- 
crete Association, 52, Grosvenor-gardens, London, S.W.1, 
have compiled a guide to manufacturers of concrete pro- 
ducts in England, Wales and Scotland. The purpose of 
the publication is to provide a simple method of ascertain- 
ing the names and addresses of manufacturers of various 
types of products in any locality. At the beginning of 
the guide will be found two folding maps of the United 
Kingdom subdivided into 22 areas, and for each of these 
areas is given a list of manufacturers in alphabetical order. 
Against the name of each manufacturer appears a series 
of numbers which indicate the products supplied, and 4 
key to these numbers is given in a general index. The 


Association asks us to state that a copy of the guide will 
be sent, free of charge, to Government officials, officials 
of local authorities and firms, and engineers and archi- 





tecta requiring concrete products for essential purposes. 


supply leads from the generator are connected to 


switch- | ; 


ADMIRALTY GUNMETAL Scrap.—The Minister of Supply |’ 


TRANSPARENT. PLASTIC: WIND 
TUNNEL FOR FAN TESTING. 


For testing various forms of their ventilating fans 
and model aircraft 


almost enti of transparent plastic (Perspex) tube» 
joi oaxh to form a tunnel 25 ft. i 


ig. 1, is 6 ft. in diameter 
is passed through a hi b 
built up of 10-mm. hexagonal tubing, the object of 
which is to ensure a uniform flow. The fan under test is 
mounted in a cast-iron casing at the discharge end of 
the tunnel, as shown in Fig. 2, a short wooden ring 
being interposed between the casing and a a 
formed on the Perspex tube in order to stiffen 

latter. To facilitate the removal of the fan, the upper 
half of the casing is detachable. Half-way along the 
tunnel is the resistance section, in which perforated 
plywood boards are inserted in a plastie adaptor to 
provide the necessary working pressure loads for the 
fan under test. The boards, one of which is shown in 
Fig. 3, page 250, can be easily inserted or removed to 


‘The tunnel is designed to test fans as extractor units 
over their whole working range, the fan under test 
being driven by a torque-reaction dynamometer unit 
designed and constructed by Messrs. Heenan and 
Froude, Limited. In this unit, a photograph of which is 
reproduced in Fig. 4, page 250, a constant-speed alter- 
rp grag motor drives the dynamometer rotor 
and fan through a magnetic clutch, which is ener- 
gised by a variable direct current; the control of the 
current serves as the speed control for the fan. 
speed is indicated on the dial of an electrical tacho- 
meter, the current for which is supplied by'a small 
generator driven from the fan-driving shaft. The 
torque on the shaft is measured from the torque 
reaction on the dynamometer stator by means of a 
, the arrange- 


5 


1 
o 
“ 
° 
oe 


is a further drop in pressure 
the perforations of the board 
and it is mainly this pressure 
fan has to work in discharging 


guide vanes diffuser. 

Although the tunnel has been in operation for a few 
months , we understand that it has already pro- 
vided useful information for the correlation of 
theoretical and test performances, thus enabling the 
validity of design fundamentals to be checked. The 
transparent walls enable the effects of design variations 
to be examined easily and facilitate observations of air 
flow, which is rendered visible by smoke and paper 
cones, and also stalling characteristics. The tubes, and 
other parts of Perspex, were made by Triplex, Limited. 





Sarery Devices ror Drop HAMMERS.—A clearly and 
filly Mustrated leaflet, Form 293, January, 1944, which 
is No. 3 of the series “‘ Safety of Machine Tools and Other 
Plant,” has been issued by the Factory Department, Minis- 
try of Labour and National Service. The leaflet, which is 
éntitled “ Drop Hammers—Props and Catchés,” deals 
with the means to be taken to prevent the tups of drop 
hammers from accidentally falling during die-setting and 
similat adjusting operations. Hammers with friction 
lifters, board hammers, and steam or pneumatic hammers 
are dealt with, and the illustrations inélude devices 
adopted by a number of well-known firms manufacturing 
atop hammers. Copies of the leaflet may be obtained 
from H.M. Stationery Office, Kingsway London, W.0.2, 





price 3d. net. 
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INSTITUTION ELECTIONS. 


- Insrrrvtiow or Msonanrcat Exanvramas. 
Associate Member.—Edwin Walker Leyden Agar, 
B.Se.Tech. (Manch.), Malvern; Stewart 
Northampton ; Joseph Atherton, Machester; Joshua 
Brumer, B.Se. (Glas.), Glasgow; Eric John Callard, 
B.A. (Cantab.), Morecambe ; Henry Freeman, Lond 
N.20; Bertram Goddard, Neweastle- mt 4 
George Alan Hutcheson, M.Sc. (B’ham), London, N.20 


Isaeo John Blackwell Jones, B.Sc. (Eng.) (Lond.), | high 


Bristol; Lt.-Commdr. (E.) John Hocken Joughin, 
R.N.; Major Colin Charles Kerr-Peterson, B.Sc. 
(Edin.), R.E.M.E., London, 8.W.11; Fred Litler, 
B.Se.Tech. (Manch.), Congleton, Cheshire; William 
Edward Worsley Lyon, London, N.7; Ernest McCabe, 
Reading; James Alexander McCash, B.Sc. (Glas.), 
Sun -on-Thames ; William Perry MacDonald, Lon- 
don, 8.W.11; Herbert Marshall, B.Sc.Tech. (Manch.), 
Birmingham ; Lt.-Commdr. (E.) Thomas Heron Max- 
well, R.N.; Gerald Stanley Mead, Glasgow ; William 
Ombler Meek, ge Commdr. (E.) Henry 
Middleton, R.N.; Dipl.-Ing. Walter Fritz 
Mode, Sutton, Surrey ; Colonel Ford Andrew Murphy, 
B.A.Se. (Toronto), C.M.F.; Commdr. (E.) Edward 
James Parish, D.S.0., R.N.; Norman Reginald Phil- 
lips, Briton Ferry, Glam.; Charles Portbury-Smith, 
London, 8.W.16; Stanley Richard Rose, London, 
W.3; David Abercromby Rothnie, London, E.C.4; 
Horace Rowley, Doncaster; Otto Sputz, Watford. 


Instrrotron or Execraical Excrveers. 
Associate Member to Member.—Harry Lautour 
rem gi emg Geoffrey Owen Castell, Thames 


Redhill, § enry 


urrey ; e Short, Minehead, 

Somerset; Henry Joseph Wright, B.Eng., Karachi, 

Associate Member—Alfred John Brunker, B.Se- 
(Eng), Greenford, Middx.; Alan Townend 


( Chariton, 

ord; Phili Kg Aang » B.Sc. Tech., Coven- 
try ; i Halsey, .), 
ehangir Kalapesi 


Th 


Chadderton, 
B.Sc. (Eng. 

» Teddington, Middx.; Walter Robert Stevens, 
Wembley, Middx. ; Harry Ernest Thompson, Norwich. 
InstirvuTion or Structural ENnorvErrs. 

Member.—Guthlac Wilson, B.Sc., 8.M., M.Inst.C.E., 
M.Am.Soc.C.E., Bromley, Kent. 

Associate Member to Member.—Henry Charles Hus- 
band, B.Eng., A.M.Inst.C.E., Sheffield; Harold Ed- 
mund Manning, B.Sc., M.Inst.C.E., Leeds. 

Graduate to Associate Member.—James Yo Milne, 
Lake, Sandown, I. o. W. pe: 

Instrrvots oy Martmve Encixernrs. 

Member.—H. W. Barker, Mombasa; He: 

Blowen, Gloucester; Lennard Constan 
B.Sc., West Kirby, Cheshire; Ha’ s 
Luton; William Girvan, Gidea Park; John Ward 
Green, Bombay; Alfred Hoare, Li ; James 
Cairns Hutton, Slough; Thomas Ma |, Pinner; 
Alfred Edward Stevens, Grantham; John Purcell 
Walton, Taunton; John Ross Ward, South Shields, 
William Ronald Wishart, Bombay. 

Associate Member to Member.—Lieut(E.) Wilfred 
McDonald, R.N.R.; Denis Rebbeck, M.A., Bangor. 

Associate to Member.—William Jack, Glasgow ; Lt.- 
Commdr. (E.) Herbert Frederick Mansfield, R.N.R.; 
Lt.-Commdr. (E.) Fleming Robb, R.I.N.R. 


Godf: 
tine B 
Gunn 





Tue VICKERS WARWICK TRANSPORT AIRCRAFT.— 
Although it is employed for other purposes, the Warwick 
transport aircraft is used by the Royal Air Force mainly 
ae @ passenger and freight carrier and is operating in many 
theatres of war. It is a mid-wing monoplane with a 
span of 96 ft. 84 in., an overall length of 70 ft. 6 in. on the 
ground, a height of 18 ft. 6 in., and a gross wing area of 
1,006 sq. ft. ; its total weight ready for flight is 45,000 Ib. 
The power plant consists of two Pratt and Whitney 
Double-Wasp engines, of either the S. 1 A4-G or 2. SB-G 
types, which develop 1,850 brake horse-power and 2,000 
brake horse-power, respectively. Many of the external 
features of the Warwick indicate that it has been de- 
veloped from the well-known Vickers Wellington, and 
the geodetic system of construction is employed in both. 
The makers are Messrs. Vickers-Armstrongs Limited 


STANDARD 
SPECIFICATIONS. 


Tue following specifications of ineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


the requirements of B.S. No. 168 have 
considerable relief to manufacturers. [Price le., 
postage included.} 
Concrete Railway Sleepers.—Another war-emergency 
ification, No. 986-1944, relates to concrete railway 
and it constitutes a revision of a specification 
first published in 1941. The present publication pro- 
vides data for the design and man ure of both 
i reinforced-concrete and concrete 
sleepers. It contains information collected from recent 
corer fae Caen tageence. Wir saeco Sana 
of . The type of pre-stressed concrete sleeper 
cov by the specification is that in which the steel 
is stretched in a straight length, and in which the 
anchorage of the steel is by bond alone without 
a aid. It is stated that the information 
avai at present is insufficient to justify provision 
for any other method of pre-stressing. The s ificati 
has been prepared with due regard to the necessity for 





Estimating and Costing Pre-Cast Concrete Products and 
Cast Stone. By F. H. Fretper. London: Concrete 
Publications, Limited, 14, Dartmouth-street, West- 
minster, 8.W.1. [Price 7s. 6d. net.] 

4 Metallurgical Study of German and Italian Aircraft 
Engine and Airframe Paris. By the Aero Compunent 
Sub-Committee of the Technical Advisory Committee 
to the Special and Alloy Stee] Committee. Arranged, 
in co-operation with the Committee, by OC. A. Otro, 
Editor of “Metallurgia.”” Manchester, 1: The Kennedy 
Press, Limited, 21, Albion-street, [Price 10s. 6d. net.] 

Fowler’s Architects’, Builders’ and Contractors’ Pocket 
Book. Originally compiled by Wmi1am H. FOwLer. 
Third edition. Altrincham, Cheshire: The Scientific 
Publishing Company, 316, Manchester-road, West Tim- 
perley. [Price 7s. 6d. net.] 

Pelican Books Series. ‘ Metals in the Service of Man. By 
ARTHUR STREET and WrLiAM ALEXANDER. Har- 
mondsworth, Middlesex: Penguin Books. 

The Missing Technician in Industrial Production. By 
Joun Gitoac. London: George Allen and Unwin, 
Limited, Ruskin House, 40, Museum-street, W.C.1. 
(Price 7s. 6d. net.) 

The Purification of Water Supplies. By G. B. WrLLtaMs. 
London: Chapman and Hall, Limited, 11, Henrietta- 





(Aircraft Section), 


PERSONAL. 


Mr. E. HvuGo ARMrraGE has been appointed chairman 
of Brown Bayley’s Steel Works, Limited, Sheffield, in 
succession to his father, the late Mr. RoBERT ARMITAG,y. 
who occupied that position for 49 years. Mr. E. Hugh 
Armitage has been managing director of the company 
since Apri!, 1940, when his father relinquished the po«'. 

Mr. Arruur E. BroapBERRy, M.Inst.0,E., M.I.Gas. |... 
has retired from the board of the Tottenham and Distr. 
Gas Company. He became an articled pupil of t). 


The | Company in 1879 and retired as chief engineer and genera! 


manager in 1922 ; since that date he has been a direct.) 
The vacancy om the board has been filled by the appoint. 
ment of Mr. E. J. K. Fussei., who has just retired from 
the position of secretary. 

Mr. T. W. Jos and Mr. W. H. SPENDLOVE have dew: 
elected directors of the Halesowen Steel Company, 
Limited. Mr. A. F. Beacn has been appointed secretary. 

Sm NicHo.as OCaYZeR, a director of Clan Line Steamer. 

. has been elected chairman of the Liverpoo) 
Ship Owners’ Association for the ensuing yea: 
Mr. F. H. Lows, joint managing director of Lamport 
and Holt Line, Limited, has been elected vice-chairma:: 

Mr. ALBERT SaDLER has retired from the position ./ 
general manager of Messrs. Erinoid, Limited, insulat inv 
material manufacturers, Stroud, Gloucestershire, but j- 
retaining his seat on the board. Mr. Jomnw Harvey h.- 
succeeded Mr. Sadler as general manager. 

Carrarmy G. A. WitiiaMson, Principal Officer, Mariu.- 
Survey Service, London District, has been appointed 
Professional Officer of the Ministry of War Transport in 
succession to Caprain D. Smirn, O.B.E., who has retired. 

Mr. F. D. Cuarg, A.I.Mar.E., who was recently 
appointed to the secretarial staff of the Institute of Marin: 
Engineers, has now been placed in charge of the library 
of the Institute, at 85, Minories, London, E.C.3. 


Mr. R. ©. MANNING, chief engineer of the Canadian 
Institute of Steel Construction, Ottawa, and Mr. T. 
INGLEDOW, chief engineer of the British Columbia Electric 
Railway Company, Limited, Vancouver, have been ap- 
pointed members of the Main Committee of the Canadian 
Engineering Standards Association for a period of three 
years from April 1, 1944. 

Mr. H. M. Loneripes retires to-day (March 31) from 
the position of general manager of the British Engine. 
Boiler and Electrical Insurance Company, Limited. 
which he has held since January, 1915. Mr. R. R. 
Mason, the sub-manager of the company, has been 
appointed to succeed Mr. Longridge. 


Mr. A.C. MaCDIARMID, chairman and general managing 
director of Stewarts and Lloyds, Limited, and a vice- 
president of the British Employers’ Confederation, has 
been elected President of the British Iron and Steel 
Federation in succession to Sm James Litrucow, Bt. 
who has held that office since February, 1942. Mr. 
Macdiarmid is also chairman of Stanton Ironworks Com- 
pany, Limited, United Tube Holdings, Limited, and 
New Crown Forgings, Limited ; and a director of Richard 
Thomas and Company, Limited ; United Steel Companies. 
Limited, and other industrial companies. He has 
resigned his seat on the board of The Wellman Smith 
Owen Engineering Corporation, Limited. 

Mr. W. Barnes, M.I.Mech.E., of Nettleham, Lincoln, 
is retiring from his position on the staff of Ruston- 
Bucyrus, Limited, after 40 years’ service, and is opening 
@ practice on his own account as consulting engineer for 
excavating machinery. 

Miss VERENA WINIFRED Hotmes, B.Sc. (Eng.) (Lond.), 
who has been transferred to the class of member of the In- 
stitution of Mechanical Engineers, is the first woman to 
become M.I.Mech.E. She is now serving as Technica) 
Officer in the Ministry of Labour and National Service. 
Miss Holmes is a member of the Council of the Women’s 
Engineering Society and was President of the Society 
from 1930 until 1932. 


Mr. Davip Jackson and Mr. G. Kerra Talsor, 
both of whom have been leading members of the staff 
of Messrs. Mavorn anD Coulson, Lu«rrep, Bridgeton, 
Glasgow, S.E., for many years, have been elected to the 
board of the company. 

LievutCou. Sm Joun GrREENLY, K.O.M.G., O.B.E., 
M.A., past-president of the Institute of Metals, has been 
appointed an honorary vice-president of the Iron and 
Steel Institute. 





THE Bessemer GOLD MEDAL.—The Council of the 
Iron and Steel Institute have awarded the Bessemer 
Gold Medal for 1944 to Mr. Essington’ Lewis, C.H.. 
Director-General of Munitions and Director-General of 
Aircraft Production for Australia. Mr. Lewis was 
formerly with the Broken Hill Proprietary Company, 
Limited, and the Medal has been awarded to him in 
recognition of his outstanding services to the iron and 





street, Covent-garden, W.C.2. [Price 7s. 6d. net.] 


steel industry of Australia. 
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NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal T'rade.—Despite the fact that collieries 
were back to normal working in the South Wales coal- 
field last week following the recent outbreak of strikes, 
the supply position remained acute and severely checked 
operations on the steam-coal market. The demand was 
active from both home and foreign users but producers 
continued to concentrate upon maintaining supplies for 
the vital war factories and the public-utility concerns 
and, in addition to making normal deliveries to these 
users, some coals were made available to replenish stocks 
which had been greatly reduced during the stoppage. As 
a consequence, very little coal was free to meet the 
demands of ordinary industrial consumers who were 
anxious to obtain supplies. Export trade continued very 
quiet in spite of a sustained inquiry. The limited ship- 
ments made were chiefly in respect of Government 
directed business and only a few cargoes of the lowest 
qualities were available for shipment to neutral] countries. 
There was a brisk demand for the large descriptions 
which, however, were well booked with orders and were 
practically unobtainable for some little time ahead. 
Stem lists were also well filled forward for the sized and 
bituminous small classes, which continued in good 
demand, and as a result the tone was stropg. Some of 
the inferior dry steam smalls were readily available but 
the better kinds were kept busily engaged. There was 
only & limited demand for gas cokes which were in good 
supply, but the demand for foundry sorts was keenly 
maintained and offers were only sparingly made. 

Swansea Steel-Sheet Industry.—It is stated in the weekly 
market report of the Incorporated Swansea Exchange 
that business in tin-plates and their substitutes is once 
again definitely more active. Steel sheets continue in 
strong demand and manufacturers have full order books. 
The market in iron and steel scrap is steady and the 
steelworks are receiving adequate supplies. The prices 
of iron and steel products are unchanged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield industry is busier in some 
sections and quieter in others. Variations in the types 
of orders have affected engineering departments, and 
some irregularity in the transport of raw and semi- 
manufactured products has impeded progress at some 
works. The effects of the de-reservation of young skilled 
men needed for the Services are being felt. More trainees 
from Government training centres are being drafted into 
the works, and more women operatives have become 
available for employment. Employees who have been 
working hard since the Christmas holidays are looking 
forward to the short break at Easter when the main- 
tenance staffs will undertake the bigger jobs of replace- 
ment and repair that have been accumulating. Some 
engineering shops which cater for the equipment and 
repair of iron and steel works are completing jobs which 
have to be finished before the Easter holiday break. 
Some of the iron foundries of the district which cater for 
the requirements of water, gas and electricity under- 
takings are very busy. Reserve supplies of cast and 
spun iron pipes are being accumulated. 

South Yorkshire Coal Trade.—At the time of writing 
the district is not yet free from strikes and troubles at 
various collieries, and these necessitate a great deal of 
planning and scheming to ensure that supplies of coal 
are directed to all essential works and services. There 
is still insufficient coal to meet all requirements, and in 
the case of best hards, and washed and graded steams, 
only priority claims can be dealt with. Many former 
wers have to be content with alternative fuels. The 
claims of the railways for best locomotive hards are 
being satisfied, and full reserves are stil] available at 
railway locomotive depots, which also receive regular 
deliveries for current use. Some steel and engineering 
works have only light stocks of coal on hand in conse- 
quence of the serious depletion of stocks during the 
February dislocation of transport. The demand for coal 
for public-utility undertakings is very strong. The 
consumption of gas and electricity for domestic purposes 
is still at a level higher than usual at this time of the 
year, owing to the short supply of house coal, some 
qualities of which are being diverted to the steam-coal 
market. The make of coke meets all the requirements 
of iron, steel and tool works. The demand for coke nuts 
and gas coke for domestic use is very strong, and deliveries 
are in arrears. 





MEXICAN IRRIGATION PROGRAMME.—The recent com- 
pletion of the El] Azucar dam marks an important stage in 
Mexico’s six-year irrigation programme which was begun 
in 1941 and is expected to provide water for 1,750,000 
acres of land by 1946. The new dam will provide a 


NOTES FROM THE NORTH. 
GLasGow, Wednesday. 


Scottish Steel Trade.—In the past week the output of 
steel has been diminished by the shortage of fuel. 
Fortunately, the re-rollers had some fuel in stock, but 
the stocks are now almost exhausted. Production will 
be greatly affected if the output of the coal-fields is not 
increased considerably in the near future. The demand 
for plates continues and the sheetmakers, who, until a 
few weeks ago, had no difficulty @ meeting the demand, 
are now working at full ca‘ > the demand, in fact, 
is slightly in excess of production. Tubemakers are 
busy, but are able to meet al] demands for their products. 
Current quotations remain unaltered and are as follows : 
Boiler plates, 171. 12s, 6d. ; ship plates, 161. 3s. ; sections, 
151. 88. ; medium plates, } in. and thicker, rolled in sheet 
mills, 211. 158. ; black-steel sheets, No. 24 gauge, 221. 15s.; 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d., all per ton, for home delivery. 


Malleable-Iron Trade.—There is no new feature in the 
malleable-iron trade and prices are unchanged. 

Scottish Pig-Iron Trade.—Business continues steadily 
in the Scottish pig-iron trade and there is nothing new 
to report. Market quotations show no change. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—While supplies of iron and steel are 
sufficient for current requirements, traffic difficulties 
continue to hamper distribution. Deliveries, however, 
appear to be maintained on a scale that enables essential 
work to be carried on. New business develops slowly 
but priority buyers continue to press for deliveries of 
material already ordered. Native ironstone is plentiful 
and supplies of overseas ores are better in both quantity 
and quality. There are substantial stocks of pig iron 
and semi-finished iron and steel, and most finished com- 
modities are in ample supply. 

Foundry Iron.—The make of Cleveland iron is still 
meagre and there is not a great deal on sale, but con- 
siderable quantities of Midland brands are passing into 
use in the Tees-side area. 

Basic Iron.— Basic blast furnaces are turning out rather 
more than sufficient tonnage for makers’ own consuming 
plants, the requirements of which, however, are expected 
to expand and consequently the whole of the iron output 
is still retained by the producers. 

Hematite, Low-Phosphorus and Refined Iron.—Delivery 
licences for hematite are now obtainable fairly readily. 
The output is still very limited but production has been 
increased and it would seem that the make will be 
sufficient for consumers’ needs in the near future. Low 
and medium grades of phosphoric ircn are in good supply 
and the make of refined qualities is satisfactory. 
Manufactured Iron and Steel.—There is no shortage of 
semi-finished iron. Manufacturers of finished iron have 
good bookings for heavy work but are only moderately 
employed in the branches producing the lighter descrip- 
tions of material. Steel semies are wanted in large 
quantities. Re-rollers are busily engaged and have 
extensive programmes to carry out. In endeavouring 
to meet their delivery obligations they are making every 
effort to keep mills running at as near full capacity gs 
circumstances permit and are taking up their full quotas 
of prime billets and bars and accepting considerable 
parcels of discard shell bars. Heavy joists and sections 
are in little demand and makers have few orders in hand 
but the distributable tonnages of nearly all other classes 
of finished steel are readily taken up. Producers of 
plates, sheets and light sections have as much work in 
hand as they can handle and are fully sold over the next 
month or two. Railway requisites continue in strong 
demand. 

Scrap.—Users of scrap are still demanding larger 
deliveries of heavy steel, good cast-iron scrap and 
machinery metal. 





INSTITUTION OF CHEMICAL ENGINEERS.—The 22nd 
annual corporate meeting of the Institution of Chemical 
Engineers will be held at the Connaught Rooms, Great 
Queen Street, London, W.C.2, at 11 a.m., on Friday, 
April 14. The business will include the presentation vf 
the report of ‘the Council and the balance sheet for 1943, 
the election of officers and the presentation of awards ; 
namely, the Osborne Reynolds Medal, the Moulton Medal, 
the Junior Moulton Medal and the William Macnab 
Medal. At 12 noon, the President, Mr. F. A. Greene, will 
deliver his address, which will deal with “‘ Our Title: A 
Reminder.” The annual luncheon will be held at 1 p.m. 
At 3 p.m., in the Grand Hall, the first J. Arthur 





water supply for three districts, totalling upwards of 
150,000 acres, near the Texas border. 


| will be delivered by Mr. J. G. Bennett. 





Reavell Lecture, on “‘ Coal and the Chemical Industry,” 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in thix 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.—Yorkshire <Asso- 
ciation: Saturday, April 1, 2.30 p.m., The University, 
Woodhouse-lane, Leeds. “ The Alean Highway.” (Pre- 
ceded by lunch at the University Staff House et 1 p.m.) 
Institution: Tuesday, April 4, 5.30 p.m., Great George- 
street, Westminster, 8.W.1. Ordinary Meeting. “ Bir- 
mingham Civic Centre: the Work of the Architect and 
the Engineer on a Present-Day Building Scheme,” by 
Messrs. T. C. Howitt and H. J. B. Manzoni. 

JUNIOR INSTITUTION OF ENGINEERS.—North Western 
Section: Saturday, April 1, 2.30 p.m., The Geographical! 
Society, 16, St. Mary’s Parsonage, Manchester. “‘ Some 
Notes on the Design of Switchgear Operating Mechan- 
isms,” by Mr. H. H. Daniels. Midland Section : Wednes- 
day, April 5, 6.30 p.m., James Watt Memorial Institute. 
Birmingham. “ Engineering in America.” 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section ; Saturday, April 1, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, 8.W.1. “‘ Aero- 
Engines, with Special Reference to the Rolls-Royce 
Merlin,” by Mr. J. H. Tivey. North-Western Branch : 
Thursday, April 6, 6.45 p.m., The Engineers’ Club, 
Albert-square, Manchester. Joint Meeting with the 
Manufacture Group. (i) “ Building-up and Hard Sur- 
facing by Welding,” by Mr. W. Andrews. (ii) “ Problems 
Connected with the Reclamation of Worn Parts by the 
Metal-Spraying Process,” by Mr. W. E. Ballard. (iii) 
“The Repair of Worn or Over-Machined Parte by 
Electrodeposition,” by Mr. A. W. Hothersall. 

Society OF ENGINEERS.—Monday, April 3, 5 p.m.. 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. Lecture: “ The Planning of Working 
Hours,” by Mr. R. N. Cotton. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales (Liverpool) Centre : Monday, April 3, 6 p.m., 
Chester Corporation Electricity Showrooms, 22, North- 
gate-street, Chester. Joint Meeting with. the North- 
Western Centre. “‘ Standardisation in Great Britain of 
Single-Circuit Overhead Lines up to 33-kV,” by Messrs. 
H. W. Taylor and K. L. May. South Midland Centre : 
Monday, April 3, 6 p.m., James Watt Memorial Institute. 
Birmingham. (i) “ Restriking Voltage as a Factor in the 
Performance, Rating and Selection of Circuit Breakers,’ 
by Messrs. J. A. Harle and R. W. Wild. (i). “ The 
Influence of Resistance Switching on the Design of High- 
Voltage Air-Blast Breakers,” by Messrs. H. E. Cox and 
T. W. Wilcox. London Students’ Section: Monday, April 
3, 7 p.m., Savoy-place, Victori bankment, W.C.2. 
“ Motor-Coach Trains and Their Operation on British 
Suburban Railways,” by Mr. B. J. Prigmore. Wireless 
Section: Wednesday, April 5, 5.30 p.m., Savoy-plaée, 
Victoria-embankment, W.C.2. “‘ Energy Conversion in 
Electron Valves,” by Dr.-Ing. D. Gabor. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday . 
April 4, 6 p.m., The Royal Society of Arts, John Adam- 
street,W.C.2. Annual Meeting. “Plastics in Road Vehicles,” 
by Mr. F. Walls and Dr. J. E. Sisson. Derby Graduates’ 
Section: Tuesday, April 4, 7 p.m., The School of Arts, 
Green-lane, Derby. “ Surface Finish,” by Mr. W. E. R. 
Clay. Luton Graduates’ Section: Wednesday; April 5, 
6.30 p.m., The George Hotel, Luton. “‘ The Early History 
of the Motor-Car,” by Mr. Geo. H. Lanchester. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, April 4, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Annual General Meeting. 
“Steam for Power and Process Work,” by Mr. H. E. 
Partridge. 

LIVERPOOL ENGINEERING SOCIETY.—Wednesday, April 
5, 6 p.m., The Municipal Annexe, Dale-street, Liverpool. 
Annual General Meeting. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Wednesday, April 5, 7 p.m., The College of 
Technology, Manchester. (i) To consider forming a 
graduate section. (ii) General Discussion. Leicester 
Section: Thursday, April 6, 7 p.m., College of Techno- 
logy, The Newarke, Leicester. Annual General Meeting. 
INSTITUTE OF WELDING.—Wednesday, April 12, 6 p.m., 
The Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. ‘“‘ Factors Controlling the Weld- 
ability of Steel,’ by Dr. L. Reeve. 

INSTITUTE OF METALS.—London Local Section : Thurs- 
day, April 13, 6.30 p.m., The Junior Institution of 
Engineers, 39, Victoria-street, Westminster, S.W.1. 
Annual General Meeting. ‘‘ Quality Control, with Special 
Reference to Metallurgical Inspection,” by Dr. B. P. 
Dudding and Mr. W. J. Jennett. 

MANCHESTER ASSOCIATION OF ENGINEERS.— Friday. 
April 14, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. “ The Manufacture of Glass,” by Mr. R. F. 
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CONTROL OF ExportTs.—The President of the Board 
of Trade has issued the Export of Goods (Control) (No. 1) 
Order, 1944 (8.R. and O., 1944, No. 320, price 1d.). This 
extends export control, as from April 17, to cover shuttle 


and shuttle bodies wholly or mainly of wood, and echo | 


sounders, It removes export control, as from March 28, 
from electric-lighting carbon electrodes and certain 
chemicals, including iodine and various inorganic iodides. 
Finally, the Order removes Iceland, as from March 28, 
from the list of countries and territories to which the 
export of all goods is prohibited. 


CORRESPONDENCE COURSES IN TRANSPORT FOR THE 
SERVICES.—Since 1941, the Institute of Transport has 
sponsored an arrangement whereby correspondence 
courses for ite own examinations have been made avail- 
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able to members on terms very similar to those applicable | port” (TR1); “ Elements of Transport ” (TR2); “ Law 
to the educational scheme operating in the Services | of Inland Transport ” (TR3); “ Organisation and Work- 


through the Directorate of Army Education. The 
Institute is now co-operating with the Directorate of 
Army Education (AE3) in making available some general 
courses on transport subjects, and enrolments for these 
will be made through the usual Service channels. The 
courses and their operation will be conducted by the 
Institute for the War Office (AE3), and they will be 
available to men in all the Services: Army, Royal Air 
Force and Royal Navy. The courses are intended for 
men normally employed in transport who are anxious 
to take up some educational work, but who do not 
contemplate taking the Institute of Transport’s 
examinations in the first instance. The subjects of the 
courses to be offered comprise “‘ Economics of Trans- 


ing of Railway Transport” (TR4); “‘ Organisation and 
Working of Road Transport (Passenger)” (TR5); 
“ Organisation and Working of Road Transport (Goods) ” 
(TR6). The serial letters and numbers given in brackets 
are the code references to the respective courses under 
which they will be listed in the forthcoming War Office 
booklet ‘“‘ Correspondence Courses,”” and in the corre- 
sponding publications shortly to be issued by the Ad- 
miralty and the Air Ministry. The Institute would 
consider the addition of other courses on such subjects 
as “ The Law of Sea Transport,” “‘ The Organisation and 
Working of Sea Transport,” etc., if there were sufficient 
demand. It is hoped that the courses will be available 
before the end of April. 
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“ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
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The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 











For the United Kingdom ................ £ 6 0 
Aad Kingdom 
Thin paper copies .......... £218 6 
Thick paper copies ............ 3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 
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ADVERTISEMENT RTISEMENT RATES. 


for advertienshiite classified under the 
Hecdiags Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 
is 1s. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the c is 188. per inch. Payment must 
aon oe Bo all : for single advertisements, other- 


pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in, in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 








payable to ““ ENGINEERING,” Ltd. 
oe should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
should be made payable at Bedford Street, 
Strand W.C.2. 
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WAR-TIME TRANSPORT BY 
RAIL AND ROAD. 


Iw last week’s issue, under the title of ‘‘ The Rail- 
way Situation,” we reviewed briefly the present 
conditions under which the British main-line rail- 
ways are operating, as they were indicated by the 
chairmen at the recent annual general] meetings of the 
respective companies. Almost imevitably, however, 
the picture presented within the limitations of such 
addresses could no more than portray in outline a 
few of the more prominent features ; there could be 
no attempt to present a detailed report of the 
difficulties of the time and the manner in which they 
are met, even if many of the necessary data were 
not of a nature to preclude disclosure, for reasons 
of national security, to the public in general. Asa 
supplement to these addresses, therefore, particular 
interest attaches to the 82nd Report of the Select 
Committee on National Expenditure (the third 
report in the present Parliamentary session) dealing 
with “‘ Rail and Road Transport ” ; since this Com- 
mittee enjoys exceptional facilities for gathering 
evidenée and has powers, virtually those of a Royal 
Commission, to require the attendance of witnesses 
and the production of documents and statistics. It 
must be borne in mind, of course; that the Com- 
mittee’s inquiries are directed primarily to the 
question of value received for expenditure incurred, 
so that their conclusions and recommendations, like 
the surveys of the railway chairmen, do not purport 
to cover all the considerations that may be involved. 
The inquiry which has led to the present report 
had been in progress since June, 1943, and was 
devoted generally to the inter-relation of road and 
rail transport, the objects underlying the Govern- 
ment’s direction of both these industries, and the 
effect upon them of recent changes in the military 
and industrial situations, which have -affected 
materially the division between road and rail of 
traffic that, in the absence of special circumstances, 
might be handled by either. The review is of wider 
scope than many of the others undertaken by the 
Committee, because transport facilities or the 
lack of them have such a considerable bearing on 


national economy. It touched also upon finance, 


As was mentioned in our previous article, the fact 
that the railways have been able to handle the great 
increase of war-time traffic is due largely to the care 
with which they were maintained, even in the worst 
period of the depression between the wars. The 
Select Committee’s report makes early reference to 
this point, stating that, although the main-line rail- 
ways were unable, during the ten years preceding 
the present war, to earn the standard revenues fixed 
by the Railways Act of 1921, they spent about 
12,000,000/. a year in that period on capital account ; 
and that 10,000,000/. has been similarly spent, 
mainly on improvements to facilitate through trafiic, 
since the war began. Examples quoted include the 
doubling, and even quadrupling, of tracks at bottle- 
necks, the enlargement of marshalling yards, the 
interconnection of exchange lines, and the moderni- 
sation of locomotive depots. For the time being, 
this expenditure is being borne by the Government, 
but some post-war adjustment of the responsibility 
for it is foreshadowed in the report, whereby the 
railways may eventually meet the cost of war-time 
works which are likely to be of permanent advan- 
tage to the respective systems. 

The Committee devoted some attention to the 
main items of working expenditure and quote some 
interesting figures. In 1938, the railways employed 
668,398 persons ; a total which had fallen to 654,491 
in 1942. Salaries and however, which 
cost about 122,000,000/. in 1938, amounted to 
170,000,0007. in 1942. The women employed in- 
creased in numbers from 26,500 to 112,000 in. the 
same period. Coal costs rose from 13,300,0001. to 
21,200,000/., although the tonnage of coal consumed 
increased by only 900,000, im spite of an increase 
of 13 per cent. in the locomotive steaming hours. 
As a side light on the cost of handling railway traffic, 
it is stated that, while the receipts increased by 
95,500,0001. between 1940 and 1942, the expenses 
rose by 48,250,000/.; and the latter figure {though 
the report does not emphasise the fact in this par- 
ticular connection) contains no provision for the 
large amount of maintenance work that has been 
and is being unavoidably deferred sine die, the 
ultimate cost of which may exceed even the 
90,000,000/. estimated by the Committee to have 
been accumulated by now in the special trust fund 
created to meet such arrears of maintenance. 

In their comments on the position regarding 
rolling stock, more especially locomotives and goods 
wagons, the Committee throw a certain amount of 
light on a matter which the public in general can 
hardly be expected to appreciate, namely, the 
apparent shortage of wagons ; it will be remembered 
that this has been given as one reason for local 
stringencies in the supply of industrial and domestic 
coal, and the accumulation of stocks at the pits. 
The Committee find that, so far as mere numbers 
of vehicles is concerned, there is no real shortage 
of wagons, but that there has been a lack of avail- 
ability due to the time taken to unload wagons. 
This is attributable in part to the effect of black- 
out restrictions, which reduce the practicable work- 
ing hours in many cases; but a more important 
factor, they state, has been a lack of engines to 
clear sidings, and this, in turn, is traceable to an 
insufficiency of operating staff. A contributory 
factor, no doubt, has been the heavy load carried 
by the locomotive-building and repair shops, both 
railway-owned and privately-owned, many of which 
were engaged for long periods on other work of 
great urgency, and all of which have lost a con- 
siderable proportion of their skilled staff. Old loco- 
motives have been kept in service when, in normal 
times, they would have been scrapped; and, in 
general, working periods between overhauls have 
been considerably extended, with the result that 
the volume of heavy repair work in arrears has been 
ndingly augmented. Some relief has been 
afforded by the importation from the United States 
of a number of so-called ‘ austerity ” locomotives, 
which are being used on the British railways until 








though this could be done only in somewhat general 


the time comes to transfer them to the Continental 
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lines for military duties ; and, latterly, the railway 
shops have been able to devote more attention to 
locomotive maintenance. It is to be expected, 
therefore, that the locomotive position will improve, 
if a sufficiency of crews can be maintained. 

This last-mentioned point is one of some signi- 
ficance, because the Committee’s investigations 
seem to indicate that, in this field as in certain 
others, the Ministry of Labour has been less con- 
cerned with the probable man-power requirements 
of different industries than with the maintenance of 
its own reputation for absolute impartiality in the 
distribution of calling-up notices. That impartiality 
has never been seriously impugned, to the best of 
our recollection; but the judgment displayed in 
successive refusals to discriminate between one 
occupation and another has been questioned. It 
is disturbing to find, from the Committee’s report, 
that the shortage of drivers is partly due to the fact 
that firemen who have actually qualified as drivers 
are obliged to remain as firemen because there are 
no young men coming forward to take their places. 
To quote the report: “The railways are engaged 
in a ‘ front line job,’ and this fact should be recog- 
nised.” The Committee urge, therefore, not only 
that the calling-up of railway employees should 
cease, but that a steady influx of labour should be 
directed to the railways. Their task has been 
heavy and the burden has increased steadily with- 
out intermission; nor can it be said that the peak 
has yet been reached. “The railways and their 
employees have magnificently stood the war strain,” 
state the Committee with unwonted enthusiasm ; 
to which we might add that the engineering equip- 
ment, also, has more than justified the standards 
of British railway practice. 

The second part of the Committee's report is 
devoted to road transport, and on this subject they 
have a number of criticisms to offer, more especially 
with respect to the operation of the road haulage 
fleets since they came under the control of the 
Ministry of War Transport; the criticisms are 
supported by certain instances which, if typical of 
the general state of affairs, appear to merit an over- 
haul of the present method of operation. Their 
inquiries, it is stated, were purposely deferred until 
the Ministry’s control organisation had been func- 
tioning for some months, by which time there had 
accumulated a considerable body of complaint that 
much valuable time was being lost, that there was 
a heavy mileage of empty running, and that, in 
far too many cases, vehicles ran outwards only 
lightly loaded and returned empty; these con- 
ditions, it is stated, did not obtain before the control 
was instituted in May, 1943. The initial purpose 
of the control having been primarily to conserve 
oil and rubber, by moving traffic at the lowest 
possible cost in vehicle-miles, while maintaining a 
suitable reserve to meet fluctuating demands and 
special emergencies, such complaints, if substan- 
tiated, would indicate that it was a failure. 

The critics’ objections were that the operating 
units were so large that the Unit Controllers could 
not handle them efficiently, and that the Controllers 
themselves often lacked the experience ; 
that the allotment of duties to vehicles was unecono- 
mical, numerous cases being quoted of convoys of 
lorries being sent empty for long distances when 
goods were awaiting transport to the same destina- 
tions; that running costs and freight charges had 
been greatly increased—in some instances, nearly 
doubled; that sufficient use was not made of 
skilled higher-grade executives in the industry; 
that the amount of clerical work, especially form- 
filling, constituted a serious handicap; and that 
much time was lost by sending drivers on unfamiliar 
routes. The committee found that there was a 
good deal of substance in many of the complaints, 
and went so far as to declare that, after allowing 
for the differing views of experts on certain points, 
“the plain fact remains that there is much evidence 
of extravagant use of vehicles and capacity and a 
consequent rise in costs to the taxpayer, since 
increased charges for transport are reflected through- 
out the prices paid for the purchase of war stores.” 
“ The volume of evidence actually put before them,” 
they add, ‘‘apart from the criticisms which have 
been made in Parliament and the Press, is too great 
to be dismissed as originating from a factious few.” 





POWER SUPPLY TO SOUTH 
WALES COLLIERIES. 


THE area supplied by the Northmet Power Com- 
pany covers 651 square miles and in the year ended 
June 30, 1939, the maximum demand was about 
460 kW per square mile. The South Wales coalfield 
has an area of 500 square miles and the estimated 
potential maximum demand from the colliery in- 
dustry alone is 600 kW per square mile. Although 
the Greater London suburban, and outer suburban, 
area, which is supplied by the Northmet Company 
is in no way comparable with the South Wales coal 
district, either on an industrial or domestic basis, 
these relative figures give a striking illustration 
of the importance of South Wales as an electric 
power-supply area. If to the potential colliery 
load, the heavy industrial demand and domestic 
supply is added, a very high figure of kilowatts per 
square mile will be reached. In the Northmet 
area, the industrial load is equal to only 67 per cent. 
of the domestic load. This is to be expected, owing 
to the predominantly residential character of the 
district, but the comparison with South Wales 
suggests that in the present controversy about the 
future of the electricity-supply industry undue atten- 
tion is being paid to the question of domestic supply, 
the point of chief interest to many people apparently 
being the introduction of a uniform domestic tariff 
throughout the country. 

From the point of view of the prosperity of the 
community as a whole, adequate service to the 
industrial user is more important than the pro- 
vision of amenities in rural areas, and those who 
discuss the question of the constitution of supply 
authorities might give more attention to the power 
load. The Northmet area, owing to its nature and 
position, probably shows a higher domestic consump- 
tion than is to be found in most industrialised parts 
of the country, but its potential overall electrical 
demand is probably lower than many. The ex- 
ample of South Wales may no doubt be paralleled 
in a number of other areas, but it has been quoted 
as some interesting data relating to it, but bearing 
on the whole question of electricity supply, were 
given in a paper entitled “ ission and Dis- 
tribution of Electricity to Mines,” presented to the 
Institution of Electrical Engineers by Mr. B. L. 
Metcalf on February 9. 

The local conditions in the South Wales coalfield 
differ somewhat from those existing in the other 
great colliery areas, and from the point of view of 
electricity supply impose special problems. The 
mines are situated in narrow valleys, which com- 
plicates the problem of distribution, while the heavy 
demands for power for compressed air and pumping 
necessitate the transmission and distribution of 
large supplies. In the bituminous mines, to which 
Mr. Metcalf’s paper was confined, the shafts are 
not deep, so that winder consumption is less than 
in some other parts of the country, but this is offset 
by the heavy pumping load and the extensive use 
of compressed air. It is estimated that the use of 
this medium for coal cutting, conveying, drilling, 
pumping and hauling involves four to five times 
the power required for direct electric drives. If 
power for washeries is included, the average con- 
sumption is 35 kWh per ton of coal raised. In 
1934 and 1935, the South Wales coal output, ex- 
eluding anthracite, was 30 million tons. As from 
@ modern generating plant it is possible to deliver 
1 kWh of electricity to the colliery 3-3 kV "bus bars 
for a consumption of 1-5 lb. of coal at the power 
station, this 30 million tons of coal could be raised 
for a total consumption of 703,000 tons, or 2-35 per 
eent. of the coal raised. 

This calculation is necessarily an approximate 
one, as it is difficult to estimate the ratio of coal 
burned to coal raised under present conditions. 
Some of the coal is burned in colliery boiler plant, 
some in colliery generating stations and some in 
selected stations, and the same electrical energy 
may be produced from quantities of coal ranging 
from 1-2 lb. to 6 lb. In general, inferior coal 
is burned at the collieries, but with rising costs the 
tendency is to up-grade fuel of this class. The out- 
look in the coal industry does not suggest that this 
process is likely to be reversed in the future. From 





the point of view of the colliery, this question of pit- 
head versus power-station generation is not merely 
one of efficiency of utilisation; many advantages 
may be claimed for generation of power on the spot. 
Freight and handling charges are lower, the capita! 
cost of, and losses in, transmission lines are reduced, 
slow-moving stocks of coal and non-disposable 
washery by-products may be utilised, and there is 
greater security of supply. 

In an interesting section of his paper, Mr. Metcalf 
pointed out the great importance of this latter item 
from the colliery standpoint. If an all-electri 
colliery with an output of 1,500 tons per shift, anc 
employing 1,300 men, is shut down during the whole 
of the morning shift, the power company would 
lose 131/., on the assumption that electricity is 
charged at 0-6d. per unit, The colliery company, 
however, would lose 1,744], Even if the powe: 
failure lasted only an hour, the loss to the collier) 
company would be the same, as if the fan stopped 
the men would have to be withdrawn, but the loss 
to the power company would be less than 100i. 
It may be suggested that with modern equipment 
and interconnection, power failure owing to station 
breakdown is unlikely; the transmission lines, how- 
ever, may prove a weak link, as, owing to the topo- 
graphy of the South Wales coalfield, the transmission 
lines have in many cases to be located in exposed 
positions on the hills between the valleys. 

Although there are rivers running down the 
narrow South Wales valleys, the supply of surface 
water is relatively meagre in the upper parts, and 
it is natural that large generating stations should be 
located to the south of the coalfield, where the rivers 
converge. Pit-head stations, however, of more 
moderate capacity and serving groups of collieries 
might be placed in the valleys. Condensing-wate: 
difficulties would not prevent this as “with the 
chemical treatment available to-day many pit 
waters which have been condemned in the past 
can be treated at a reasonable cost to make them 
suitable for the requirements of a generating sta- 
tion.”” Pit-head generation would result in a saving 
in freight and handling charges of from 4s. to 5s. 
a ton. The former saving is equivalent to 0-0384d. 
per kWh, or a reduction of 6-4 per cent. on the price 
of 0-6d. per kWh, which is the present average 

ice of hased energy. 
gir has already been adopted to 
some extent and a number of the larger colliery 
companies have their own stations, but these are 
frequently of small capacity and inadequate to 
meet the total demand. There is also little, or no, 
co-ordination between the transmission lines of the 
power company and the colliery companies, and the 
copper in the installation as a whole is not being 
used efficiently. A m of adequate pit-head 
stations working in parallel with the grid would 
“turn the South Wales coalfield into one of the 
largest electricity exporting areas in the country ” 
and would attract new industries. In normal times, 
the grid maximum demand would not coincide with 
the colliery peak and such interconnection would 
even out the total demand. To determine the best 
relation between pit-head and grid supplies, a 
regional survey of the whole area would be neces- 
sary, but it is probable that it would be found 
desirable for the colliery stations to take the base 
load, the peak demand being carried by the grid. 

These proposals for a unified power system for 
the whole area are im t from the point of 
view of the general industrial development of South 
Wales, but, in addition, the colliery industry would 
benefit. Quoting Mr. Metcalf’s figures for a coal 
output of 30 million tons, the maximum morning 
colliery demand would be 270,000 kW ; the after- 
noon demand, 181,800 kW ; and the night demand, 
114,600 kW. The figure for week-ends and holidays 
would be 58,350 kW. If the colliery generating 
plant supplied 40 per cent. of the maximum demand, 
the load factor would be 83-5 per cent., the energy 
supplied by the colliery plant, 789-72 million kWh, 
and that obtained from the public supply 257-58 
kWh. Ignoring the difference in fuel costs between 
the colliery generating stations and the public 
supply, and assuming a charge of 2-75I. per kW 
maximum demand and 0-2d. per kWh, mixed 
generation would show a saving of 242,500, per 
annum over entirely purchased power. 
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NOTES. 


Iron anp Street Researca. 


At their meeting on March 21, the Council of the 
British Iron and Steel Federation approved a 
scheme for the formation of a British Iron and 
Stee! Research Association, which will take over the 
work hitherto earried out by the Iron and Steel 
Industrial Research Council. The scheme was 
prepared by @ committee set up by Sir James 
Lithgow, Bt., M.C., the outgoing President of the 
Federation, who served as chairman of the com- 
mittee. The constitution of the Iron and Steel 
Research Association provides for collaboration with 
the Lron and Steel Institute, and the Council of the 
new body will consist of 35 members, 21 of whom 
will be appointed by the Federation, nine by the Iron 
and Steel Institute, and two by the Department of 
Scientific and Industrial Research. The Council will 
be empowered to co-opt the remaining three mem- 
bers. The three departments of the industry, 
namely, scientific, technological, and managerial, 
will be represented on the Council of the Association. 
The Iron and Steel Industrial Research Council, it 
is interesting to recall, developed from a Fuel 
Economy Committee, established in 1924, and it 
subsequently became one of the largest collective 
research organisations in the country. Up till the 
present, the Research Council has been a standing 
committee of the Federation, but a report on its 
work, which was issued by the Department of Scien- 
tific and Industrial Research in October, 1942, and 
bore high testimony to the scope and quality of the 
research carried out, expressed the view that the 
time had come when it was desirable that the work 
should be transferred to an autonomous research 
association under the mgis of the Federation and 
financed by that body. This step, the report added, 
would ensure that research became an activity of 
the whole industry and was not merely a service 
rendered to the Federation. The establishment of 
the new Research Association has given effect to 
this recommendation and the scheme adopted pro- 
vides for an annual expenditure of any amount 
which the Council of the Association may find 
necessary for the work required. Authority has 
been given to the Association to expend, in the 
first instance, up to 250,000/. annually without 
further reference to the Federation for approval. 
Meanwhile, and until such time as the Association 
is fully constituted, the researches now in progress 
will continue to be directed by the Iron and Steel 
Industrial Research Council. 


Tue InstirvutTion oF Navat ARCHITECTS. 


The annual general meeting of the Institution of 
Naval Architects was held on Wednesday, March 29, 
at the Royal Society of Arts, Adelphi, London, 
W.C.2. The chair was occupied by the President, 
Admiral of the Fleet Lord Chatfield. As was 
the case last year, there was no formal presidential 
address. Lord Chatfield announced that, owing to 
illness, the ,» Mr. G. V. Boys, M.A., 
M.I.Mech.E., was unable to be present, and he 
called upon the acting secretary, Mr. P. J. Shilham, 
to read the Annual Report of the Council for the 
year ended December 31, 1943. The total number 
of members, of all grades, on the roll was 2,396, as 
compared with 2,381 at the end of 1942. There 
had been a slight fall in membership, a slight 
increase in associate membership and a gratifying 
increase in students, the roll of the latter for 1943 
showing 193 names as against 152 in 1942, and 
126 in 1941. Professor T. H. Havelock, M.A., D.Sc., 
F.R.S., had been elected an Honorary Member of 
the Institution in recognition of his work on hydro- 
dynamics and its application to ship wave resistance. 
A three-day technical meeting would be held in 
London in April, and a two-day meeting in May, 
while an autumn meeting elsewhere was under con- 
sideration. A new committee had been set up to 
advise the Council on matters of policy. This 
consisted of Sir Stanley V. Goodall, K.C.B., 0.B.E. 
(chairman) ; Sir John E. Thornycroft, K.B.E.; Sir 
Amos Ayre, K.B.E., J.P.; Dr. 8. F. Dorey; Mr. 
John McGovern; Mr. J. L. Kent; Mr. James 
Turnbull; and Mr. G. V. Boys (secretary). No 
award of the Institution Gold Medal or the Wake- 


tion Premium had been awarded to Dr. J. F. C. 
Conn for his paper entitled ‘‘ Marine Propeller 
Blade Deflection.” The regults of the National 
Certificate Examinations in Naval Architecture con- 
tinued to be satisfactory. The Duke of North- 
umberland Prize was awarded to Mr. Andrew 
Paxton, Royal Technical College, Glasgow. Con- 
tinued support of the Benevolent Fund would be 
welcomed. Donations had been made by the In- 
stitution to that Fund, to the Tank Research Fund, 
to the Engineering Joint Council, and to the Joint 
Committee on Materials and their Testing. Messrs. 
Vickers-Armstrongs had increased the value of their 
Scholarship in Naval Architecture from 1501. to 
2001. per annum. Messrs. William Denny and 
Brothers had increased the value of their Scholar- 
ships in both Naval Architecture and Marine Engi- 
neering from 1001. to 1301. perannum. The Yarrow 
Scholarship in Marine Engineering would also be 
increased in value, from 100/. to 1251. per annum. 
The Elgar Scholarships in Naval Architecture had 
been awarded to Mr. 8. T. Mathews, Portsmouth 
Dockyard ; the Denny Scholarship in Naval Archi- 
tecture to Mr. P. H. Tanner, City of London School ; 
and the Parsons Scholarship in Marine Engineering 
to Mr. D. W. Crancher, Portsmouth Dockyard. 
The Earl of Durham Prize was awarded to Mr. 
E. W. Gardner, Portsmouth Dockyard. The 
audited accounts of the Institution, which exhi- 
bited a satisfactory financial position, were then 
reviewed by the treasurer, Sir Philip H. Devitt, Bt., 
after which the report was submitted to the 
meeting and was unanimously adopted. The results 
of the recent ballot for the Council were then 
announced by the acting secretary. No vacancies 
had occurred in the list of vice-presidénts, which 
therefore, remains unchanged. The following 
were elected as members of Council: Mr. T, A. 
Crowe, M.Sc.; Mr. R. W. L. Gawn, R.C.N.C.; Sir 
Summers Hunter; Mr. J. M. McNeill, M.C., LL.D. ; 
Mr. Henry Main, C.B.E.; Mr. J. M. Ormiston, 
M.B.E.; Mr. S. B. Ralston; Mr. H. B, Robin 
Rowell; Mr. E. W. Russell, B.Sc. ; and Mr. V. G. 
Shepheard, R.C.N.C. As associate members of 
Council, Mr. Alexander Belch, C.B.E., Sir Charles 
Darwin, K.B.E., D.Sc., F.R.S., Instructor Rear- 
Admiral A, E. Hall, C.B., C.B.E., and Vice-Admiral 
Sir Cecil P. Talbot, K.B.E., C.B., D.S.O., were 
elected. The names of members, associate members, 
associates and students recently elected were also 
announced. 


Tae Marnrenance OF DrigseL-E.ecrric 
LOCOMOTIVES. 

At a meeting of the Institution of Locomotive 
Engineers, held at the Institution of Mechanical 
Engineers, London, 8.W.1, on March 22, Mr. C. E. 
Fairburn, M.A., read a paper entitled “The Main- 
tenance of Diesel-Electric Shunting Locomotives on 
the L.M.S. Railway.” The success of these loco- 
motives, some of which have now been in service 
ten years, was attributed largely to the policy of 
closely watching performance in the early days and 
carrying out such modifications in detail design as 
experience indicated to be desirable. In opening 
the discussion, Sir William Stanier, F.R.S., said that 
this closeness of contact between user and designer, 
while difficult of achievement, was greatly to be 
desired, and might bring about improvements in the 
steam locomotive, the design of which was too often 
based on questionable tradition. Mr. J. 8. Tritton 
thought that the lubricating-oil consumption figures 
achieved by the L.M.S. locomotives were extremely 
good, and compared them with figures for stationary 
Diesel engines taken from the well-known reports of 
the Diesel Engine Users’ Association. In stationary- 
engine practice, an average of 2,290 brake horse- 
power hours per gallon of lubricating oil was 
obtained, the best figure being nearly 4,000 b.h.p.- 
hours. For the L.M.S. shunting engines, assuming 
a 10 per cent. load factor, or an average output of 
35 brake horse-power, the corresponding figure was 
3,350 b.h.p.-hours. He said that the author’s 
unfortunate experience with frequent compressor 
breakdowns and drive breakages was a common 
one, but that trouble could be overcome by means 
of a damping device on the automatic loading 
valve; the purpose of this was to prevent the 


view that, in more heavily loaded engines, it would 
not be safe to aim at quite such a low oil eon- 
sumption as that cited by the author. There might 
be a risk in employing too efficient oil-scraping 
arrangements in an engine that was sometimes 
required to run at maximum output for prolonged 
periods. He said, also, that, in order to reduce 
total capital cost, engine manufacturers might even 
halve the cost of the engine without materially 
reducing the handicap of excessive first cost under 
which the Diesel locomotive laboured ; he thought 
that a proportionate reduction in the cost of the 
transmission would be more beneficial. Like the 
author, he had found that magnetic filters were 
invaluable for keeping lubricating oil free from 
metallic particles; by their employment the risk 
of seizure while running-in engines had been prac- 
tically overcome. Mr. T. Henry Turner expressed 
appreciation for the simple comparative tests em- 
ployed by the author for ascertaining the con- 
tamination and viscosity of used lubricating oil. 
These were demonstrated at the meeting. Drops 
of oil having known percentages of solid con- 
taminants were caused to make spots on a sheet of 
filter paper; similar spots were made with oils 
under examination, and the percentage contamina- 
tion could be inferred from direct comparison with 
the marks made by oils of known quality. The 
degree of dilution by fuel oil could be gauged from 
the loss of viscosity. Two glass tubes, one con- 
taining the oil under test, and the other containing 
oil diluted to the permissible limit, were laid at 
an angle side by side and kept at the same tem- 
perature ; a steel ball was placed in each and allowed 
to run down. The oil under test was deemed 
to be unsuitable for further use if the ball descended 
in it at a faster rate than in the oil of known fuel 
content. 
Works RELaTions CENTRE IN LONDON. 


The re-organised Works Relation Centre in Lon- 
don was formally opened on Tuesday, March 28, by 
the Rt. Hon. Oliver Lyttelton, D.S.O., M.C., M.P., 
who drew an interesting parallel between the change 
towards a franker attitude with subordinates, dis- 
played in recent years in the Fighting Services, and 
the increasing practice of informing the employees 
in industry of why their work was valuable in this 
or that direction. As Minister of Production, Mr. 
Lyttelton welcomed the work of the Centre. It 
was important, when emphasis had to be laid on a 
particular aspect of production, to make clear why 
that emphasis was needed,and the Works Relations 
Centre should not only help officials in works in 
their task of informing the employees but should 
educate those not already so engaged by providing 
new ideas and a new outlook. In introducing 
the Minister, Mr. F. G. Humphrey, Regional 
Information Officer, alluded to the field covered by 
the Centre. Situated at Ivybridge House, Adelphi, 
London, W.C.2, the Centre was intended to serve 
the London, South Eastern, Southern and Eastern 
Regions, in which the activities of seven Ministries 
were co-ordinated through the Industrial Publicity 
Committees of the Regional Boards. The Centre 
maintains a permanent exhibition, open between 
9 a.m. and 5 p.m. from Monday to Friday each 
week, and an information bureau at the disposal of 
factory executives, publicity men and others con- 
cerned with industrial propaganda. Doubtless 
many concerns will benefit by examining the proved 
methods of interesting, informing and instructing 
employees in order to increase production, dis- 
played at the Centre; and it is hoped that works 
managements will co-operate with the several 
Ministries in the effective dissemination of the 
stimulating and educative material the Ministries 
have produced. Some of the methods illustrated 
at the Centre comprise a films section with a good 
selection of films, which can be lent to firms having 
their own projectors ; the provision of Service and 
other speakers; the proper use of works radio 
equipment ; wall newspapers; production charts ; 
instructional drawings of various specialised opera- 
tions ; and individual appeals for insertion in wage 
packets and works handbooks. 





INSTITUTION OF CIVIL ENGINEERS.—The annual general 





imposition of the load on the compressor from being 





ham Prize had been made for 1943. The Institu- 





too sudden. Mr. E. P. Paxman expressed the 


meeting of corporate members of the Institution of Civil 
Engineers will be held at 5.30 p.m., on Tuesday, June 6. 
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LETTERS TO THE EDITOR. 


EFFICIENCIES AND OUTPUTS OF 
‘COMBUSTION TURBINES. 


To tae Eprror or ENGINEERING. 


Smm,—We wish to thank Professors W. J. Goudie 
and James Small, and Messrs. C. B. M. Dale and P. 
Jackson, for their letters during December, 1943, and 
for their interest in our article on “ The Efficiencies 
of Combustion Turbines,” published in your issues of 
November 19 and 26, 1943. We apologise for this 
late reply, due to one of us being abroad. 

All these correspondents refer to charts of the 
total energy of combustion gases. We regret that 
our remark, “ Calculations in connection with com- 
bustion turbines would be enormously facilitated if 
charts of total energy on temperature were available 
for air and for combustion gases of various com- 
positions,” did not make it clear that we were 
referring to the temperature ranges and the calcu- 
lations usual in combustion turbines. We naturally 
consulted the late Professor Stodola’s charts, but, on 
these, the cycles we were considering covered a 
range of about 3 in. only, and thus these charts did 
not afford the accuracy necessary for our work. 
We were very interested to see Professor Goudie’s 
papers, but his charts suffer from the same drawback 
of range and space as Professor Stodola’s. The 
importance of accuracy is emphasised in our Fig. 8, 
in which the differences between the points with 
“ standard air’ and the curves for actual gases are 
seen to be considerable. Further, the calculations 
involve, at the higher pressure ratios, small differ- 
ences of large quantities and this renders accuracy 
still more difficult to attain if charts are used, so 
that special charts become necessary for calculations 
on combustion turbines. 

Professor Small wishes that we had given guidance 
to the literature of the subject. This was obviously 
not the purpose of the article, which dealt with an 
aspect of the subject on which we had vainly sought 
enlightenment. He further does not like our remark 
that pre-heating the air appeared promising “ on 
the analogy of the steam boiler.” Academically, he 
is right; but many engineers, taking a superficial 
view, have assumed pre-heating to be advantageous 
for combustion turbines, and we wished to make 
clear the differences between conditions in boilers 
and in combustion turbines. 

Your faithfully, 
. J. Davies. 
University of London, . I. Fawzi. 
King’s College, Strand, W.C.2. 
March 21, 1944. 





CORROSION OF BOILER TUBES. 
To THe Eprror or ENGINEERING. 


Smr,—Your issue of February 25 contained a 
letter, on page 154, in which the writer seemed 
i that any of our lime-soda sodium-alu- 
minate boiler feed water-softening plants could 
produce water of zero hardness. It was not clearly 
stated whether the zero hardness referred to water 
in the boiler, pipe line, storage tanks or softener 
reaction tank; nor was it stated by what means 
zero hardness should be measured. 

Years ago we found such variation in testing and 
reporting waters that I recommended investigation 
and standardisation of such tests. Your corre- 
spondent will no doubt be pleased to learn that 
18 months ago representatives of the Department 
of Scientific and Industrial Research, the Govern- 
ment Laboratory, the National Physical Laboratory, 
the Royal Institute of Chemistry, the Institute of 
Chemical Engineers, the Institute of Chemical Plant 
Manufacturers, the Association of British Chemical 
Manufacturers and the Society of Public Analysts, 
together with representatives of boiler makers and 
users and chemical suppliers, started looking into 
this matter for the British Standards Institution. 
In making the suggestion for a National Physical 
Laboratory test, your correspondent has apparently 
been unaware that the National Physical Laboratory 
has not taken a very obvious part in boiler-water 
research and that they would require financial 





support and the allocation of priority staff before 
they could undertake such a test. 

Whatever the definition of zero hardness may be 
in the future, using our standard hardness test on 
water as it leaves the softener, we have obtained, 
on hundreds of occasions, figures less than 1 deg., 
and oceasionally they are reported as zero hardness, 
i.e., @ permanent lather is produced with one milli- 
litre of L.N.E.R. standard soap solution in 70 milli- 
litres of sample. This soap solution is made from 
oleic acid, neutralised with caustic potash, in a 
mixture of two parts methylated spirits to one part 
of distilled water, such that 1 millilitre of soap 
solution is equivalent to 1 milligramme of calcium 
carbonate, a “lather factor” of 1 millilitre being 
allowed. At the present time, the demands on our 
water-softening plants are such that ideal softening 
conditions cannot always be maintained. Many of 
our plants are regularly providing non-corrosive 
waters which in the boiler have “ zero hardness.” 

Yours faithfully, 
T. Henry Turver, M.Sc., A.M.I.Mech.E., 
Chief Chemist and Metallurgist, L.N.E.R. 
Doncaster. 
March 20, 1944. 





SMALL-SCALE USES OF COAL, 
To Tae Eprror or ENGINeERING. 


Sir,—Mr. J. G. Bennett's extremely interesting 
address to the Fuel Luncheon Club on February 18, 
and your commentary on page 152 of ENGINEERING 
of February 25, induce the impression that there 
is a good deal left out which should be stated if 
a reasonably fair picture is to be presented of the 
comparative efficiencies of the varieties of fuel uses 
discussed; and, although the time limitation 
inherent in a luncheon club talk no doubt has a 
good deal to do with the omissions, it seems to me 
that something more should be said on this subject. 
Perusal of the full text of the address emphasises 
this opinion and, if I venture to widen its sphere 
by mentioning the undernoted examples of fuel 
uses, I trust it will not be considered that I am in 
any way minimising the value of Mr. Bennett’s 
analysis of the subject, which is very highly appre- 
ciated. Any citation of these examples must take 
cognisance of other means of increasing economy 
as well as those examined, otherwise there is danger 
of apparent prejudice in favour of the open-hearth 
grate, owing to the omission of systems of combus- 
tion practice highly competitive thereto. 

In the first place, it seems to me that the radiation 
efficiency of 24 per cent. attributed to the coal fire, 
reduced to 16 per cent. on account of availability, 
is an extraordinarily high figure for any average 
present-day grate. I would have put the figure 
at 10 per cent. to 15 per cent., depreciated by what- 
ever percentage is justified by Mr. Bennett’s importa- 
tion of the availability factor. Presumably, his 
forecast of improved-efficiency grates of this type, 
up to 30 per cent., 35 per cent. or 45 per cent., does 
not include domestic methods of central heating, 
because they are not mentioned. I would suggest 
that if efficiencies such as those stated, which can 
only apply to posterity types of open-hearth grates, 
are to be brought into the picture, small-scale 
central heating for domestic houses should also be 
compared ; if this be done, we obtain efficiencies 
all the way from 30 per cent. to 35 per cent. for 
hand-fired boilers, up to 70 per cent. to 80 per cent. 
for gravity-feed boilers of the hopper type. Among 
the latter there are examples on the market which, 
on test, can be shown to give 80 per cent. efficiency, 
with 70 per cent. as a not unreasonable day-to-day 
working figure. These efficiencies, of course, must 
be reduced again by availability; but the intro- 
duction of effective thermostatic control and hand 
manipulation of radiators in unoccupied rooms can 
limit materially the loss factor due to that aspect 
of the question. Distribution losses must be taken 
into account, but, if the layout of the piping in a 
centrally-heated house is carefully done and effective 
lagging applied where heat radiation would be 
wasted, such losses can certainly be limited to 5 per 
cent. The final result should show an effective 
efficiency of B.Th.U. usefully employed to the 
total in the fuel consumed in space heating in the 
house (and water heating through a draw-off system, 





if a calorifier is employed), of about 60 per cent, 
One of the main reasons for the much higher 
efficiency of this class of heating is that, with the 
help of secondary combustion, the great bulk of the 
coal can be burnt to form carbon dioxide, giving 
3 to 34 times the effective efficiency of the open. 
hearth grate, in which much of the fuel is only 
oxidised to carbon monoxide. From this compari- 
son it will be readily seen what a very big field there 
is for economy, apart from increased comfort, by 
effective heating. 

By-passing gas heating, on which I do not feel 
competent to draw conclusions for the reasons stated 
above, when the economical use of electricity for 
space heating is considered, surely the prospect of 
increasing effective efficiency with its tremendous 
opportunities for increased economy, should not be 
dismissed with the statement that “its adoption 
would not alter the broad picture.” I would 
venture to suggest that the small-scale user of heat, 
whether for space heating or for hot water, in 
conjunction with electricity for light and for many 
domestic appliances, has an immense potential 
interest in the question of district heating from the 
point of view of increasing the usefully employed 
B.Th.U. in the coal and thus reducing his bill for 
heat, light and power. The subject of the all-in 
efficiency of an electric power station associated 
with district heating is one which cannot be argued 
within the limits of this letter; but the oppor. 
tunity is there for using the heat, now wasted in 
condenser cooling water, by low-pressure steam or 
hot-water systems, and there is every reason to 
hope that the post-war power station will be 
developed on lines which will enormously increase 
the 25 per cent. given as the ceiling in base stations 
of the Battersea type. There is unlimited scope 
in the field of development of the two methods 
mentioned to increase the useful percentage of 
B.Th.U. from coal, and future intensive research 
will doubtless further widen the field. 

Yours faithfully, 
For the Hartanp Encrvzerre Co., Lrp., 

Alloa. C. ATHERTON ATCHLEY. 
March 21, 1944. 


To THe Eprror oF ENGINEERING. 

Srr,—You have been good enough to refer in your 
columns, on page 152, ante, to my recent address to 
the Fuel Luncheon Club and I should be grateful for 
an opportunity of answering questions as to the deriva- 
tion of the figure of 64 per cent. for the efficiency of 
gas manufacture. I adopted this figure after con- 
sultation with leading authorities with better know- 
ledge of the gas industry than myself. I have since 
examined the Board of Trade returns to see how they 
fit. The following calculations may therefore be of 
interest. Table I is based on the 1937 Board of 
Trade statistics and data for calorific values of coal 
and coke. Table II is based on figures from the 
Industrial Survey and the Coal Survey Reports. 

The figure of 65 per cent. is very close to that which 
I quoted, and the agreement would be even better. 
if, as I believe, the average calorific value of coke 
sold throughout the country in 1937 was below 
11,500 B.Th.U. perpound. The difficulty of making 
an estimate turns on the uncertainty with regard 
to the moisture content of coke, which I have more 
than once heard described as excessive at meetings 
of the Institution of Gas Engineers. 

The breakdown of the 64 per cent. into 4 per cent. 
tar, 40 per cent. coke and 20 per cent. gas was based 
on the commonly adopted ratio of two parts of coke 
to one part of gas. From the Board of Trade 
figures, it appears the tar should read 7 per cent., 
coke 34 per cent. and gas 23 per cent., which brings 
the “gas production efficiency ” to 46 per cent. as 
against the 40 per cent., which I quoted. As against 
this, it has been pointed out that I adopted too high 
a figure for present-day gas-fire efficiency, which 
stands at 45 per cent. rather than 50 per cent. If 
these two corrections are made, the final result 
remains unaltered, namely that existing gas fires. 
electric heaters and coal fires all are within one or 
two points of a working efficiency of 16 per cent., 
based on the heat value of the original coal. 

The broad conclusions which I endeavoured t 
draw seem to be well founded. These are :—(1) that 
coal conservation is not furthered by the use of ga* 
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or electricity rather than raw coal for room heating ; 

(2) that progress in appliance efficiency is likely to 
strengthen the position of coal as compared with gas 
and electricity, simply because there is more room 


TABLE I.—EZficiency of Gas Manufacture. 

















Million 
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TABLE II.—Calorific Value of Gas Coal and Coke. 
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for improvement; and (3) that the case for the 
choice of gas and electricity mainly turns on their 
superior convenience in use. 
Yours faithfully, 
J. G. Bennett, 
Director, British Coal Utilisation 





Rickett-street, Research’ Association. 
London, 8.W.6. 
March 21, 1944. 
THE *PRESSPUN’’ PROCESS OF 


DISHING AND FLANGING. 
To tue Epiror oF ENGINEERING. 


Str,—Referring to the brief description of the 
above which appeared in your issue of February 11, 
on page 116, and to the letter from Messrs. G. A. 
Harvey and Company (London), Limited, on page 
196 of your issue of March 10, we should like to 
correct an apparent misapprehension in Messrs. 
Harvey’s minds concerning certain important 
features of our “ Presspun” plant. As we informed 
you (and was set forth in your description) our 
“ Preaspun ” plant is to the best of our knowledge the 
largest in the world. Messrs. Harvey state that 
the spinning press installed in their works will 
spin a circular disc 17 ft. in diameter, but our 
“ Press ” plant handles circular plates of larger 
diameter than that. 

The photograph reproduced in your issue of 
February 11 of a “ Presspun” flanged head of 
5} in. nominal thickness and weight 23,860 lb. is, 
as far as we are aware, the largest flanged head 
ever made and our plant is powered throughout, 
electrically and hydraulically, to flange up to 6 in. 
thick mild-steel plates. The entirely unique design 
of our “‘ Presspun ” plant gives us unlimited vertical 
clearance, up to 22 ft.0 in. if desired. Messrs. 
Harvey’s spinning press is stated. to have a maximum 
vertical clearance, or daylight, ot 12ft.6in. In con- 
clusion, our plant was solely designed, built and 
erected by our own engineers and is thus of British 
manufacture throughout ; it is served by gas-fired 
furnaces, electrically temperature controlled, speci- 
ally installed to give adequate heating capacity for 
the largest plates to be handled. 

Yours faithfully, 
For Danten Apamson & Co., Ltp., 
Psroy A. W. Parkyn, 
Managing Director. 
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XII.—SrrvucruRaL AND GENERAL ENGINEERING. 


THE structural engineering and building industries 
have undergone many vicissitudes during the war. 
Several times they have been on the verge of drastic 
reduction (this was announced, for example, by the 
Prime Minister in December, 1941), but unlike other 
industries in similar positions they had, up till the 
beginning of 1943, always been granted a new lease 
of life. As outlined in this series of articles last year, 
the renewed activity of the building and civil 
engineering industry during 1942 was due mainly 
to the construction of camps and aerodromes 
required for the American Forces. During 1943, 
however, a considerable concentration of the 
industry has undoubtedly taken place, and with the 
reduction in present activity, interest has been 
centred largely on the expansion which will be 
required after the war. In March, 1943, it was 
announced by Mr. George Hicks, Parliamentary 
Secretary to the Ministry of Works and Planning, 
that a voluntary scheme for the grouping of about 
2,000 small firms in the building industry would be 
put into operation. The main object of the scheme, 
which was, in general, limited to firms employing 
up to 25 men and local labour over 51 years of age, 
was to speed up the carrying out of repairs to some 
40,000 bomb-damaged houses—a task which the 
Government had decided must be accelerated. 
Firms desiring to co-operate were formed into groups 
of about 10, in which labour, etc., was pooled and 
profits and overheads were divided between the 
various firms on the basis of their contribution of 
labour to the pool. Besides the immediate object 
of accelerating repairs, the scheme was designed to 
keep firms in a position to undertake their share in 
the programme of reconstruction after the war. 

Speaking in November, 1943, Mr. L. Wallis, 
President of the National Federation of Building 
Trades Employers, said that a scheme for the 
registration of builders was under consideration. 
He stated that the object was to produce a “ quali- 
fied ” industry and not a closed or protected one. 
If the industry can succeed in co-operating in this 
manner, it may prove a satisfactory means of 
improving the quality of houses. These recommen- 
dations, which have now been put forward officially, 
are similar to the voluntary registration of 1,200 
firms in the National House Builders’ Registration 
Council before the war. The National Federation 
advocates the establishment of a new registration 
council established by statute in the same way as 
in the case of architects. The National Federation 
of Building Trades Operatives, while agreeing that 
some form of control over building construction 
standards is essential, consider that it should be 
introduced with Government backing. In January, 
1943, it was announced in the annual report of the 
National Federation of Building Trades Employers 
that, after negotiation with the Contracts Co- 
ordinating Committee of the Ministry of Works 
and Planning, the new form of Government contract, 
formerly rejected by the building industry, would 
be accepted. This was done in view of the assurance 
by the Committee that the new form of contract 
would last for the war period only. 

The formation of a mobile repair squad, to under- 
take emergency salvage, repair and construction 
jobs, was outlined in this series last year. During 
1943, the size of the squad has been increased, and in 
July it consisted of 3,500 building-trade operatives. 
The squad is organised on regional lines and 
has already dealt with more than 160,000 bomb- 
damaged houses. The future development of roads 
in this country was the subject of an exhibition 
sponsored by the British Road Federation and held 
in London during December, 1943. The exhibition 
showed how an additional 1,000 miles of motor roads, 
as advocated by the County Surveyor’s Society in 
1938, could serve to relieve traffic congestion. The 
present total length of roads in this country is 
about 181,500 miles and these occupy more than 
600,000 acres out of a total area of 37,000,000 acres. 
The proposed new roads would occupy about 12 
acres per mile, or 12,000 acres in all. Several 
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Government spokesmen, notably Mr. P. Noel-Baker 


Parliamentary Secretary to the Ministry of War 
Transport, have also stressed the necessity for road 
improvements. Speaking in Bournemouth in May, 
he said that plans for a series of roads for fast motor 
traffic only were far adwanced. He estimated that 
the time saved by the construction of these could 
be valued at about 25,000,000/. annually, thus 
making their construction an economic proposition. 
He considered that it was essential to segregate the 
various classes of traffic, but that this necessarily 
implied a big programme of road construction. 

Further reconstruction measures.in the United 
Kingdom, about which details have been published 
during the year, include the modernisation of docks 
on the Mersey by the Mersey Docks and Harbour 
Board, and the erection of bridges over the Firth 
of Forth and the Severn. In the case of the Forth 
bridge, Lord Elgin has put forward an alternative 
plan to the Mackintosh Rock scheme which has been 
unanimously approved by the promotion committee 
in Edinburgh. In February, 1944, it was announced 
by the Gloucestershire County Council that it had 
been decided that the most suitable site for a road 
bridge crossing the Severn estuary was between 
Austcliff and Beachley Peninsula, where it could be 
connected with the proposed trunk road by-passing 
Chepstow and crossing the River Wye. The Council 
favoured a multi-span bridge with dual 22-ft. 
carriageways, subject to satisfactory arrangements 
being made, and recommended that the proposals 
should be submitted to the Ministry of War Trans- 
port. The estimated cost of this project, at 1939 
prices, was 2,450,0001. 

The Alaska Highway, which was completed in 
November, 1942, was described in ENGINEERING, 
vol. 155, page 321 (1943). In June, it was announced 
that the Government of British Columbia had ap- 
propriated 6,000,000 dols. for the construction of a 
highway connecting the provincial road system with 
the Alaska military highway. Five possible routes 
were then under consideration and construction is 
to start as soon as possible. It is expected that this 
series of highways will prove of considerable im- 
portance in opening up territory and mineral re- 
sources that have hitherto been too remote for 
exploitation. It has been reported from Australia 
that the new Hobart Bridge, 4,000 ft. in length, the 
longest in the Southern Hemisphere, has been 
completed and was opened to traffic in December, 
1943. The construction of this bridge is probably 
unique. It is curved from end to end to overcome 
the need for midstream anchorages, which are not 
practicable in the unsound bed of the Derwent. 
The arc of the bridge comprises 24 cellular concrete 
pontoons, each weighing more than 1,000 tons, and 
the whole bridge is a curved floating causeway 
almost rigid in construction and connected at each 
end with concrete abutments. The bridge accom- 
modates three lines of traffic, besides footpaths. 
There is an opening at the city end, 100 ft. in width, 
through which shipping can pass. Tidal flood waters 
can pass under the bridge which only extends 4 ft. 
or 5 ft. below the surface. Some initial anxiety 
was caused by a gale which occurred immediately 
after the completion of the bridge and caused the 
snapping of five bolts and fractures in some 
of the pontoons. The designer of the bridge was 
Mr. A. W, Knight, chief engineer to the Tasmanian 
Government. In November, 1943, the adoption of 
a five-year plan by the Egyptian Government was 
announced. Foremost among the projects is the 
Aswan Dam electricity supply scheme, which, with 
certain other essential schemes, will take precedence 
over the remaining projects included in the plan. 

During the past year a good deal of discussion 
has been devoted to the post-war building pro- 
gramme, and a number of Government decisions 
have been made public. The subject is of consider- 
able importance, since building, civil engineering 
and their dependent industries will undoubtedly be 
called upon to absorb a large number of men de- 
mobilised from the Forces; in fact, the supply of 
labour will probably prove the most important 
factor determining the number of houses which 
can be built in the immediate post-war years. 

The Government White Paper on Training for 
the Building Industry, (Cmd. 6428), issued in 
February by the Ministers of Labour and of Works, 








dealt with the probable requirements of skilled and 
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other labour for carrying out a prospective 10-year 
building programme. It was estimated that a 
maximum labour force of about 1,250,000 men 
would be required for the erection of houses and 
factories, and for other building work and repairs, 
but excluding all public works. This represents an 
increase of about 20 per cent. over the number of 
persons employed in these industries in 1937. In a 
speech in the House of Lords in May, Lord Portal, 
Minister of Works, stated that the 1,250,000 opera- 
tives would include about 500,000 craftsmen. The 
White Paper foreshadowed the training of about 
200,000 craftsmen in the first three or four years 
after the end of the war. It has been officially 
stated that about 80,000 or 90,000 craftsmen should 
be available from munitions production, and about 
200,000 from the Forces, although when these will 
be released is dependent on strategical and other 
considerations. It has been estimated that, by the 
end of the Government war building programme, 
which is now substantially complete, the number of 
building operatives will have been reduced to 
about 400,000, considerably less than half the pre- 
war strength. 

The Ministry of Health has called upon local 
authorities to earmark sites for houses for a one- 
year building programme after the war, and to 
proceed with surveying and planning the general 
layout of the sites ; up to July, 1943, proposals had 
been received relating to 130,000 houses. More 
recently, in February, 1944, it was announced by 
Lord Portal that local authorities would be ready 
to start on a programme of 200,000 houses as soon 
as building could be restarted, and that half the 
land was already available. He stated that the 
Government had decided to turn over to local 
authorities, for the preparation of housing sites, the 
plant and machinery no longer needed for the con- 
struction of aerodromes. 

The Government’s building programme has been 
divided into two parts—the first two years after 
the end of hostilities and the following ten years— 
and, while the detailed programme for the former 
period is now taking shape, it has been stated that 
plans for the latter have been prepared only in 
broad outline. On March 8, the Minister of Health, 
Mr. H. U. Willink, stated that, apart from the con- 
siderable number of temporary houses which it 
was hoped to erect, it was intended that 100,000 
houses should be completed or under construction 
at the end of the first year after the termination of 
the war, and an additional 200,000 houses at the 
end of the second year. The total short-term de- 
mand for houses has been put at 1,500,000 on the 
basis of the number required to provide a separate 
dwelling for every family. 

It has been disclosed that the L.C.C. have made 
plans to build 16,520 dwellings in the first year 
after the end of the war, provided the necessary 
labour and materials are available. The rise in 
building costs since the outbreak of war, estimated 
by Lord Portal in July, 1943, at 105 per cent., has 
been causing widespread concern. The building 
programme after the last war was very seriously 
jeopardised by the increase in prices which had 
taken place during the war, and, in fact, only about 
31,000 houses were built in the first two years after 
the end of the war. Lord Portal stated in-February 
that, in order to obtain information regarding costs, 
a number of houses and cottages were being con- 
structed from different materials, including brick, : 
foamed slag (both as pre-cast blocks and as biocks 
made on the site), light-weight concrete, steel- 
frame with brick panels, and three types of steel 
construction. Lord Portal has stated that between 
50 per cent. and 60 per cent. of the building to be 
done after the war will comprise the construction of 
houses. In the immediate post-war period, repairs 
to existing houses will, however, probably take 
first place. Mr. E. Brown, when Minister of Health, 
also emphasised the need for improving water 
supply and sewage systems in rural areas, and these 
items, presumably, will also rank high in the list of 
priorities. The place which will be occupied by the 
larger items of public reconstruction of roads, etc., 
is less easy to assess, but it seems probable that, 
apart from those of an urgent nature, they will be 





delayed until the initial housing demand has been 
at least partly satisfied. 


Turning to the broader field of engineering and 
its relation to armaments supply, some important 
facts have been disclosed, since the publication of 
the first article in this series, regarding war 
production both in this country and in the 
United States. At the beginning of March, Sir 
Stafford Cripps stated that the total structure 
weight of aircraft produced in February, 1944, was 
26 per cent. higher than in February, 1943, while the 
structure weight of heavy bombers produced 
showed an increase of 33 per cent. in the 
same period. It was also announced that 
the output per head in the aircraft industry had 
increased by 2 per cent. per month during the 
previous six months as a result of improvements in 
organisation and methods of production, while the 
number of man-hours required for the production of 
the Lancaster bomber had been reduced by 38-2 per 
cent. since March, 1943. Regarding shipbuilding, Mr. 
Oliver Lyttelton, the Minister of Production, stated 
that about 70 per cent. of the total new construction is 
devoted to naval vessels. At the end of 1943, naval 
strength was greater than at the beginning of the 
war for most types of vessel, new construction having 
been more than sufficient to replace the losses sus- 
tained particularly during the earlier years of the 
war. Ina broadcast message on March 9, 1944, Mr. 
Lyttelton said that, as in 1943, the changing 
situation would require many alterations in produc- 
tion policy, and increased emphasis would be placed 
on landing craft and barges and on all types of equip- 
ment for amphibious operations. Statistics of the 
United States production of war materials have 
been given by the Truman Committee, which 
had been investigating the American war effort. 
Since 1941, 153,000 aircraft had been con- 
structed, and complete equipment for 10 million 
men had been produced. The committee con- 
cluded that “the bulk of the material, equipment 
and supplies for the War Department will have 
been manufactured within 60 to 90 days, and 
thereafter the job will be to supply the items of 
special need, and to replace the items that are 
damaged or destroyed, and to improve the quality 
of war material.” 





PRE-STRESSED CONCRETE WATER 
PIPES. 


We understand that the method of manufacturing 
pre-stressed concrete pipes for water supply briefly 
described below has been employed on a commercial 
scale for the first time; and for this reason, and on 
account of its intrinsic interest, the following particu- 
lars are reproduced from an American contemporary. 
The pipe concerned is 30 in. in internal diameter and 
75,000 ft., about 14} miles, of it have been supplied 
for three installations in the United States, all of 
which are in the District of Columbia, one bei 
under the jurisdiction of the Washington Suburban 
Sanitary Commission. The manufacturers were 
Lock-Joint Pipe Company, Ampere, New Jersey, U.S.A. 
The pipe was designed for heads ranging from 384 ft. 
to 480 ft., that is, for pressures between 166 Ib. and 
208 Ib. per square inch. The reason for the adoption 
of the new method is doubtless to economise in steel, 
since it is stated that in the total length of pipe 
supplied a saving of steel of over 1,000 tons has been 
effected, compared with a pipe consisting of reinforced 
concrete in a stiff steel shell, and of nearly 2,000 tons 
compared with an all-steel pipe, the figures being 
based on design for the same heads. The pipe as sup- 
plied consists of a welded steel shell, No. 16 gauge 
thick (0-062 in.), lined with concrete 1} in. thick and 
wound externally with steel wire under tension. 

The pipes were manufactured at a t not far from 
the sites on which they were i . The steel sheet 
arrived at the plant in the flat and already cut to the 
correct length and width ; three longitudinal seams were 
used throughout. The exact length of each unit is not 
stated, but appears to be equal to about six pipe dia- 
meters. After rolling to the desired radius the three 
strips were assembled in jigs for tack-welding and pre- 
fabricated steel joint rings were attached to the ends. 
The rings were of the spigot and socket type, a rubber 
gasket being used for sealing on the finished pipe. The 
jigs held the rings square with the pipe body while they 
were tack-welded in place. The assembly was 
held together in a press while the ring circumferential 
seams and the longitudinal seams were finish-welded 
manually, down-hand, with J in. coated rods. After 
welding, the completed pipe was tested hydraulically 
to a pressure such that the material was subjected to 
@ tensile stress of 25,000 lb. per square inch, inspection 
of the seams for watertightness being carried out while 





the pipes were under pressure. The completed shell 
was then set up on end and castings were inserted at 
the ends to ensure concentricity during the placing of 
the concrete. The fixing of these ends was followed by 
the lowering over the shell of a heavy steel frame 
formed with wheel castings at, the ends, the structure 
being then turned into the horizontal position with the 
wheels resting on the live rollers by which it was 
rotated during concreting. 

The concrete aggregate had a maximum sizo of 
§ in. and was fed into the interior of the shell by g 
worm conveying device, which was traversed longi- 
tudinally as required. During concreting, the shell 
was rotated at a speed of 100 r.p.m. until the concrete 
was spread evenly over the surface to a depth of 1j in, 
The rate of rotation was then gradually increased for a 
period of 7 minutes until a peripheral speed of 2,600 ft. 
minute was reached. is speed was maintained 


10 minutes, ome =e period the excess water 
came to the surface through the consolidation of the 
concrete. This water was continuously blown out of 
the pipe by a jet of com air as the pipe was 
rotating, the nozzle of the jet being traversed along the 
surface as required. After the high-speed consolidation 
of the concrete and the removal of the excess water, the 
concrete was hard enough to permit the pipe to be 
stood up on end again and the frame removed. The 
concrete was cured by means of steam while the pipe 
was in a vertical position, steam being employed to 
ensure a uniform rate of curing regardless of the pre- 
vailing weather. The concrete quickly attained the 
requisite strength to withstand the compressive stress 
im by the winding of the wire on the thin steel 
shell. On completion of the curing operation the pipe 
was placed in a horizontal position and a “ honing ” 
agp was carried out on the concrete lining. For 
this operation a rapidly-rotating power-driven ring 
carrying carborundum-type abrasive blocks was tra- 
versed through the pipe, the surface of the lining being 
thus made smooth; any projecting aggregate, for 
example, being ground down. 

The pipe was then transferred to the wire wrapping 
machine in which it was rotated while the wire was 
wound helically on the exterior of the thin shell, under 
tension, by a traversing head. The wire was of high- 
tensile steel, 0-192 in. in diameter, and was auto- 
matically maintained at a tension of about 3,000 Ib., 
this load being apptoximately 56 per cent. of the 
minimum traversing speed of 
the head was variable so that the pitch of the windings 
could be altered to suit the pressure which the pipe 
had to withstand. The maximum pitch of the coils was 
1 in.; the ends of the wire were, of course, anchored 
securely to the shell, The final manufacturing opera- 
tion was the application of an external protective 
coating for the wire. This consisted of a layer of 
mortar, } in. thick, covered with loosely-woven cotton 
fabric. The pipe was supported at the ends on rollers 
so that it could be rotated by hand and the mortar was 
applied from a traversing head in which two wire 
brushes, rotating rapidly in a cag directions, threw 
the mortar with considerable force on to the pipe as 
this revolved. The coating is stated to be smooth and 
uniform in thickness. The traverse of the head was 
followed by the manual application of the cotton 
covering, the function of this being to prevent acci- 
dental displacement of the mortar during its initial 
set. The covering operations were carried out with 
the pipe in the horizontal position. After they had 
been completed, the pipes were fitted with temporary 
end rings so that they could be rolled to a shed to 
undergo a second short curing with steam, after which 
they were moved to an open curing yard where they 
were kept damp until required for transport to the 
site. Sufficient strength to permit safe ing when 
laying was attained five days after the completion of 
the manufacturing operations. 

Both internal and external tests have been carried 
out on completed pipes. One pipe, without the morta: 
covering, was subjected to an internal ure of 
625 lb. per square inch (1,442 ft. head) before failure, 
which occurred by the snapping of the wire winding at 
one place, Another pipe, with the mortar covering. 
withstood a pressure of 725 lb. per square inch (1,672 ft. 
head) before failure, which again was due to the 
fracture of one coil of the wire. In service, it will be 
understood, the concrete is in compression, in spite of 
the internal bursting pressure, owing to the tension of 
the encircling wire. 





BOARD oF TRADE Export LICENSING DEPARTMENT.- 
The Export Licensing Department of the Board of Trade 


then | is shortly to move from Inveresk House, 346, Strand, 


London, W.C.2, and Alexandra House, Kingsway, Lon- 
don, W.C.2, to 3, Bank Buildings, Princes-street, London. 
E.C.2, and Stafford House, King William-street, London 
E.0.4. It is hoped that the move will be complete: 
before Easter. Henceforth, however, all communication~ 
should be addressed to the Department at 3, Bank Build- 
ings, London, E.0.2 (Telephone: CLErkenwell 4373). 
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LABOUR NOTES. 


Arter practically a week of discussions, in which 
mineowners, mine workers, and the Minister of Fuel 
and Power took part at one stage or another, agreement 
was reached on Friday last on the various questions 
which have for a considerable time disturbed the coal- 
mining industry, At the final meeting, it was decided 
to set out the classes of skilled craftsmen who are to 
have a wage increase, together with the piece-workers, in 
a schedule to the agreement arrived at and to provide 
for the payment to them of a shilling a shift above the 
minimum, or above their t rate if it is higher than 
the minimum. Other skilled men who are not craftsmen 
do not receive this special treatment. Another clause 
in the agreement prohibits, during the currency of the 
arrangement, both district adjustments of wage rates 
and pit adjustments except those which have normally 
been made in respect of changed methods or conditions. 





The agreement stabilises the new wage rates until 
December, 1947, and can be terminated thereafter, or 
varied, on six months’ notice by either side. According 
to an announcement by the Ministry of Fuel and Power, 
the two sides of the industry agreed to recommend to 
their constituent associations acceptance of the Govern- 
ment’s proposals. The aim of these proposals, the 
announcement continued, “is to promote increased 
production by relating piece-rate wages more closely 
to output, and to stabilise wages for a period of over 
—_ years, thereby providing stability and security of 

rates in war- time and in the transitional period 
fom war to peace.”” Certain advances to skilled crafts- 
men (representing about 5 per cent. of the total labour 
force of the industry) were also agreed to. The district 
output bonus scheme will be discontinued, but special 
consideration will be given to the new wage rates in 
those districts which have regularly earned a district 
output bonus. td 4k 

Clause 5 of the agreement reads :—‘ The parties 
hereto reaffirm their view that in war-time, and in the 
transitional period from war to peace, the smooth work- 
ing of the coal-mining industry is essential to the social 
and economic life of the nation and for the well-being 
of the industry itself. Realising that the purpose of this 

ment for a term of years is to secure industrial 
peace and stability, the parties pledge themselves to 
use their full authority to ensure observance of this 
agreement by their members and to ensure that no 
support, financial or otherwise, is given by the parties 
hereto, or by any of their constituent associations, to 
any member acting in breach of this agreement. They 
further undertake to continue to use every endeavour 
to ensure maximum output, efficiency, and regularity 
of attendance and the speedy determination of any 
disputes by the machinery established nationally or 
in the district for that purpose.” 





Under regulations promulgated recently by the 
Chinese National Government all skilled workers and 
technicians, including students of technical training 
institutions, employees of agricultural, industrial, min- 
ing and commercial undertakings, Fey Gl or —— 
and unemployed persons are requi 
No such person may leave his employment yer 
justification, or change employment without the 
employer's consent. The Labour Bureau of the Minis- 
try of Social Affairs may for emergency purposes con- 
script skilled workers and technicians, or transfer them 
from one place of employment to another. 





The Bureau may also direct persons who have been 
conscripted and have worked for three years in dis- 
tricts in the vicinity of the zone of military operations 
to be re-employed in their former, or other suitable, 
place ofemployment. It may establish training centres 
in the event of a lack of a sufficient supply of skilled 
labour, and in consultation with the authorities con- 
cerned, and with the approval of the Executive Yuan, 
may draw up a uniform scale of wages and allowances 
for the workers. No skilled worker may be recruited 
from enemy-occupied areas, or from abroad, without 
the authorisation of the Bureau. Students who have 
been mobilised in accordance with these regulations 
will, however, be entitled to return subsequently to 
their respective places of learning. 





At March 1, the official cost-of-living index figure 
was 100 points above the level of July, 1914, showing 
no change as compared with the position of February 1. 
The index figure of food prices also remained unchanged 
at 68 points above the level of July, 1914. 





At a joint conference in Manchester last week, the 
Cotton Spinners’ and Manufacturers’ Association 


should be applied to the flat rate advances of 5s. and 

4s., which came into operation respectively at the 

of last year and the beginning of this year | 

as well as to ordinary wages. Overtime working is not 

arpa in the weaving section of the cotton industry, 

ut is in operation in those concerns which spin as well 
as weave. 


The General Council of the Trades Union Congress 
has decided to make a 40-hour working week without 
reduction of wages, a principal aim of its policy after 
the war, and to ask the Government to introduce an 
enabling Bill to empower industries, by agreement 
between organised employers and workpeople, to estab- 
lish the shorter working week which would then be 
— on all in the industry. It is 

that i in certain cases where joint negotiating 
conchineny is inadequate, the initiative should rest 
elsewhere. Before ae es to consider the lines on 
which the — should proceed, the General Council 
has called for the considered views on the subject of 
the affiliated unions. 








An announcement by the Council regarding the 
may recalls that the principle of the 40-hour week 
already been accepted by the United States, 
although ita application is at the moment, suspended 
because of war conditions. In this country, the working 
week is, in ring and shipbuilding, one of 47 hours 
and in the railway service one of 48 hours. In the 
building trades, it varies from 44 hours to 46} hours, 
and in agriculture from 48 hours to 50 hours. 





In a report on the items of business to be discussed 
at the forthcoming conference of the International 
Labour Organisation, in Philadelphia, the Director asks, 
in effect, that the body shall be given financial autonomy 
with a budget inde t of that of the of 
Nations, and that it shall have unquestioned status 

other instructional bodies which have been, or 
may set up. The I.L.O., he says, has never 
regarded itself a subordinate institution to the League 
of Nations and the i now made would, by 
severing the financial connection, laim the con- 
stitutional independance which the ‘the 1.L.O. has always 
maintained. It would then stand as one, and by no 
means the least of the functional international bodies 
for the handling of world social and economic problems. 





—— in the March issue of Man and Metal, the 
journal of the Iron and Steel Trades Confederation, Mr. 
Brown, the general secretary—who is one of the 


Office will now be placed upon its own feet and stand 
on its own authority, and not be linked in any way 
with any new League of Nations machinery as in the 
past.” “ Whatever international institution may be 
created in place of the League, there is no reason at all 
why,” he adds, “ the I.L.0. should become a depart- 
ment of it. It should be separate and distinct, apart 
from any co-ordination that may be necessary where 
social and industrial questions impinge on those of an 
international political character.’ 





Addressing a meeting of the Institution of Production 
Engineers at Cardiff on Friday last, Mr. Bevin, the 
Minister of Labour and National Service, said that 
many measures were being worked out that would 
change the character of the country. The Government 


the Ministry of Works, the Ministry of Labour and 
National Service had a scheme for the man- 
power that would be n for a 12-year programme. 
An announcement would soon be made relating to the 














acceded to a request of the Northern Counties Textile 


land problem and to reconstruction and redevelopment. 





A new Alabama State law contains an “ anti-violence * 
clause that makes it unlawful to use force or violence, 
or threats of force or violence, to prevent any person 
engaging in a lawful vocation, or for any person acting 
in concert with others to assemble at or near a dispute 
to use or threaten to use force or violence. Strikes are 
forbidden unless approved by a majority of the em- 
— affected by the decision. Secon boycotts 

. Unions are required to file detailed reports 
with the State, and these must be made available to 
all persons who wish to examine them. 





Fees for work permits are declared to be illegal, as 
are also political contributions by unions. Acceptance 
of executive or professional employees into membership 
of any union open to other employees is also prohibited. 
Under the Statute, a Department of Labour is created 
to enforce the Act and to promote voluntary settle- 
ments Of disputes. The new Department operates 
separately from the existing Department of Industrial 
Relations which is responsible for the administration 
of all the State’s labour laws. 


advisers to the workers’ group—assumes that “ the | ; 


were determined to house the people decently. With | the 


NOTES ON MAGNESIUM-ALLOY 
TECHNOLOGY.* 


By F. A. Fox, M.8o. 


Li ad ong wang A rapid growth of magnesium world 
uction has been most spectacular in the United 
where, i Sod cctaen cl taee wen 
advance has been from a year 
in 1939 to an expected figure o' 
Part of this great expansion has accomplished 
under Tvitish “guidances God with the help of 
technicians 


the last three years 
the productive capacity of the United Kingdom has 
been Lae ray increased, a plant has gone into operation 
in Ssendhs end Australia has its own source of mag- 
nesium in the plant of the Broken Hill 

Company, Limited. The German 


at Freeport, Texas, went into 
operation in January, 1941. In this connection it is of 
interest to note that, long before the war, magnesia 
from sea-water was being converted into metal in this 
country in the plant of Magnesium Elektron, Limited. 
The bulk of the Anglo-American output is converted 
into casting and wrought magnesium alloys for engineer- 


ing uses 
British and American Casting Alloys. a © 


the straight a : these can 
be both sand and die cast he eee ome of alioy, 
however, is not so readily cast into complex sha 

The compositions and properties of the a ye 

used in this country are shown in Table I, page 258, 
with their average mechanical es, based on a 


similar in type ; 
there are, however, slight divergencies in composition in 


the Mg-Al-Zn type alloys, the Americans favouring 

zinc alloys than ourselves, This has been 
evolved from the independent progren of the indy 
in two Aonk, + _— j 





recent. The com 
(as-cast) alloys used in t 
Table II, page 258, seer with the average pro- 
perties set out in American publications. Some inter- 
esting points arise from a comparison of the figures for 
the British and American Mg-Al-Zn type alloys, and 
are worthy of discussion. 


pressure this 

is that though the 6:3 alloy is microporous if not very 
fed, its mechanical properties are not so 

ad affected as are those of other alloys by the 
presence of « similar amount of rosity.~ If 
pressure tightness as such is desired, the American 
metallurgists advocate the use of the 9 : 2 alloy in place 
of the 6:3. This part of the argument at least is more 
or less in line with British experience, which indicates 
that while the 8: 0-4 and the 9-5:0- 4 alloys are both 
readily cast free from than 

is the 6: 3 alloy, the 9-5: 0-4 alloy is slightly better than 
the 8:0-4 alloy. British technicians are also of the 


shortness, which shows up particularly if ‘ strong ” cores 
are liable to be involved in the foundry technique. 





* Lecture delivered before the Midland Metallurgical 
Societies, Birmingham, on Tuesday, January 18, 1944. 
Abridged. 

t The Iron Age, vol. 151, page 64 (1943); Steel, vol. 
112, page 80 (1943). 

t See R. 8S. Busk, Proc. Am, Soc. for Test. Mat., vol. 
42, page 1076 (1942). 
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MAGNESIUM-ALLOY TECHNOLOGY. 


TABLE I.—COMPOSITIONS AND PROPERTIES OF BRITISH MAGNESIUM-BASE CASTING ALLOYS. 








D.T.D. 
Specification. | 





D.T.D. Impurity 
uirements. 


Req 
(Maximum Value of Elements 


Specified.) 


Average Tensile 
Properties. 











0 Se. DS oe es. Oh, at 

-3 per cent. Ma. 

ae php 0-4 per cent. Zn, 
0-3 per cent. Ma. 





| 


Shor os: RD 


| Elektron AM 503 


Elektron A 8 
Elektron AZ 91 














594A 
136A 


1-5 per cent. Mn 
d yp = Be 0-4 per cent. Zn, 
-8 per cent. Ma 
9-5 per cent. 0-4 per cent. Zn, 
0-3 per cent. 








Elektron AS .. 
Elektron AZ 91 


} 
| 
| 
| 

7 








* TI. = Total impurities. 


TABLE II.—COMPOSITIONS AND PROPERTIES OF MAGNESIUM-BASE CASTING ALLOYS IN USE IN THE UNITED STATES. 





Nominal Alloy 
Content. 





| | 


Specification of Impurity 
(Maximum Value of Elements 
Specified.) 








| 
} 





-Al-Zn | 6 percent. Al, 3 per cent. Zn, 0-3 per 
~ cent. Mn. 


9 per cent. Al, 2 per cent. Zn, 0-3 per 
cent. Mn. 


U.S. A.N.A.t AN-QQ-M56A 
ASTM B80-41T, 4 


U.S. A.N.A. AN-QQ-M56C 
ASTM B80-41T, 17 


| 
AM 265, Dow H 


AM 260, Dow C 











.| 1-5 per cent. Mn 


U.S. A.N.A. AN-QQ-M56B 
-| ASTM B80-41T, 11 





6 per cent. Al, 3 per cent. Zn, 0-3 per 
cent. Mn. 








9 per cent. Al, 2 per cent. Zn, 0-3 per 
cent. Mn. | 


ASTM BS80-41T, 4X 


ASTM BS0-41T, 17X 














| 


12-0 





10-7 








* T.0.1. = Total other impurities. 


of their low impurity contents. In good 


?t U.S. A.N.A. = United States Army, Navy, Aeronautical. 


practice | 


the presence of any quantity of nickel is unlikely, but | 


the presence of iron, in amounts exceeding 0-005 per 
cent., is not always avoidable under ordinary processing 
conditions, and special precautions have to be taken 
to ensure that the figure is maintained below this 
limit. It has been claimed that the virtue of these 


alloys is their enhanced corrosion resistance, average|, 3 _. 
improvements (as judged by weight-loss determination | A 8 .. 


on intermittent 3 per cent. NaCl dipping) being about 
five-fold for comparisons of unprotected metal. 
improvement, however, is still t 
tion in this country for the standard .con- 
taining alloys listed above, and it is by no means certain 
that the American claims will be substantiated. While 


| 


| 
| 


b tal. This | 4z 91 
subject of investiga- | AZ 91 


3? These figures apply to ingot; they become 0-005 per cent. in the finished casting. 


TABLE I[I1l.—Tae Errecr or HEAT-TREATMENT ON THE MECHANICAL PROPERTIES OF THE ELEKTRON 
ALLoys A8 AND AZ 91. 





| 


Elektron Nominal Composition, * Condition. 


| 
| O-1 per Cent. 
Proof Stress, 
Tons per Sq. In. 


Ultimate Stress, 
Tons per Sq. In. 





As-cast .. ee 
| Solution-treated 


“3 10-5 
. 3 17-0 








Z 91 ..| As-cast .. 
.| Solution-treated 


.| Solution-treated and aged 


17-0 
17-0 





| 
pe | 
| 9-6 
4 | 





* These alloys also carry about 0-3 per cent. manganese. 


the effect of iron is not yet clear in the ordinary alloys, forms, gives the rather surprising result that the 


the influence of manganese in reducing corrosion, | average differences are sm 


The greatest difference 


whether in the binary alloy or in the Mg-Al-Zn type | has been found when testing solution-treated and pre- 


alloy, is so well known as scarcely to require much 
discussion. Work in the laboratories of Magnesium 
Elektron, Limited, indicates that there is a critical 
“ threshold” manganese figure for the ternary alloys 
which will ensure good corrosion resistance, and that 
this figure, which is of the order of 0-20 per cent., 
varies somewhat with the aluminium content and 
with the condition of heat-treatment. 

A comparison of the specification mechanical- 
perty requirements for the American X alloys and thei 
ordinary-impurity counterparts indicates apparently 
that a reduction of the iron and nickel contents has no 
critical effect on the mechanical properties ; this too 
is in line with British experience. Slight differences 
which may be found between British and American 
speci ion minima are likely to be connected with the 
fact that American workers use a horizontally cast- 
to-shape test-bar, tested unmachined, whereas we in 
this country use the familiar D.T.D. type vertically- 
cast test-bar machined down to near half its diameter. 
A fairly exhaustive comparison of test results obtained 
on the same alloy, cast and tested in these different 


| especially in the molten state and the 





cipitated alloys, when the American cast-to-shape 
unmachi bars gave much lower elongation values. 
Moreover, the American-type unmachined bars gave 
“ scatter’ bands little wider than those encountered 
for a similar alloy in D.T.D.-bar form; this indicates 
that the notch effect of surface irregulari 
as-cast bars can be only small. This is. in fact, in 
conformity with other general data which indicate 
that notch effects are less important in cast than in 
wrought magnesium alloys. 

Casting Characteristics.—Three important charac- 
teristics of magnesium alloys. make the founding of 
these materials a specialised process. These are, in the 
first place, the chemical reactivity of magnesium alloys, 

rapidity with 
which they combine with oxygen and ni 
Secondly, the heat content of magnesium alloys (on a 
volume basis) is low; this, combined with the low 
fluidity at temperatures just above the liquidus, makes 
comparatively high ing temperatures a necessity. 
The third characteristic is the considerable effect of the 
grain size of the alloys on the mechanical properties of 


ities in the} 





the cast parts. The first characteristic has led to the 
necessity for special fluxing technique and to the use of 
inhibitors in moulding sands to prevent reaction 
between the bonding water and the metal. The metal 
is also cast in such a way that turbulence is minimised 
and the height of fall of a stream of metal is kept to a 
minimum. The second calls for very well planned 
feeding arrangements derived from a careful study of 
the progress of solidification in castings which are being 
put into production. The last was the origin of the 
well-known superheating process,* which is widely 
applied to produce a uniformly fine grain throughout a 
casting; in heavy, less chilled, sections as well as in 
thin walls. 

The sand used for casting magnesium alloys is usually 
of the synthetic type, based on washed silica sea sand 
In Elektron practice it carries sulphur which generates 
a more or less inert atmosphere, and boric acid,t which 
fuses and probably helps to suppress reaction by a 
blanketing effect. Other inhibitors used, or s 
include ammonium bi-fluoride, naphthalene, glycerin, 





* British Patent No. 359,425. 
t See F. A. Fox, Metal Industry, vol. 62, page 226 
(1943). 
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and ammonium silico-fluoride. Moisture contents are 
usually kept between 3 per cent. and 5 per cent. ; 
permeability must be high and a bond of bentonite 
(about 4 per cent.) is us added. The high permea- 
bility of synthetic sand may lead to a less fine finish 
on castings, but it ensutes good venting of the mould 
and thus Deaton from “ blows ”’ or skin holes. Moulds 
are skin dried and the chills, usually cast iron (though 
iluminium or even magnesium can be used), must be 
warm and quite free from moisture. The fluxes consist 
of mixtures of chlorides and stiffening agents, and they 
fulfil the function of protecting the molten metal from 
oxidation at all stages until the final pouring into the 
mould. They are of such a character that they can be 


removed, or pushed back from the lip of the pot so that | 


no traces of flux are carried over into the casting. 
Chloride inclusions in the final castings are most harm- 
ful, as they will give rise to violent local corrosion of the 
metal; their presence must therefore be avoided most 
rigorously and dross traps or similar devices are common 
in the running of magnesium-alloy castings. 

The superheating of metal for castings involves heat- 
ing to a temperature above about 850 deg. C., holding 
for a few minutes, cooling rapidly to casting temperature 
and pouring. This practice has been found empirically 
to be such as to give a much finer and more uniform 
grain size than is cbtained if the metal is poured without 
superheating. The mechanism of the superheating pro- 
cess is not completely understood, and its consideration 
involves some very interesting points, particularly those 
connected with the fact that the fine grain of super- 
heated ingot material tends to be “ hereditary,” 1.¢., 
it tends to persist through the remelting stages. Its 
practical value is clear enough, however, and its use 
will bring mechanical property improvements of the 
order of 25 per cent. to 30 per cent. 

As indicated previously, a defect from which mag- 
nesium-alloy castings may suffer, and which has been 
the subject of much discussion, is that known as micro- 
porosity. This takes the form of small concave-sided 
inter-granular cavities occurring in colonies or “ lakes.” 
lhese are fairly evidently the sites from which residual 
aluminium-rich liquid has drained away at the end of 
solidification, leaving not only voids but highly localised 
aluminium impoverishment. This impoverishment has 








been clear] monstrated in the laboratories of Mag- 
nesium Elektron, Limited, local reduction of the order 





Fie. 3. Exvexrron A8. Srrucrurr WITH 
Srraicut Bounparies. x 600. 
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Fig. 4. EvLextron A8. StrucTURE WITH 
Tortuous Bounparigs. x 600. 





Gratn-BouNnDARY 
PReEcIPITaTION. xX 600. 


Fie. 6. Exextron AZ91. 


of 10 per cent. of the aluminium content having been 
detected in microporous areas, Local impoverishment 
in zinc has also been found. Microporosity is readily 
detected, under favourable circumstances of interpreta- 
tion, by radiography, the microporosity appearing as 
fuzzy “‘nebule.” In the high-zine alloys, such as the 
6 per cent. aluminium, 3 per cent. zinc alloy, the local 
impoverishment in the dense element zinc also tends to 
accentuate the X-ray contrast. This impoverishment 
effect no doubt also acts as a “ marker”’ for micro- 
porosity in the aluminium-containing alloys which are 
low in zinc, but it is less pronounced. 

It seems to be generally supposed that the width of 
the solidification range of a magnesium alloy has a 
bearing on the microporosity it will tend to display 
under given conditions, and it is certainly the case that 
it is substantially absent in pure magnesium and in 
the magnesium-manganese binary alloy. Different 
alloys have thus different microporosity tendencies, 
and these can be assessed in different ways. In the 
laboratories of Magnesium Elektron, Limited, a test 
plate, cast under standard conditions, is used. This 
is radiographed, again under standard conditions, and 
the microporosity assessed from the ee eee 
by eye. R.S. Busk*, in the United States, carried 
this process a stage farther by applying a kind of 
photometry to the X-ray negatives and taking the 
reciprocal of the voltage to be applied to the viewing 
lamp at which the ye contrast disappears, 
as a numerical index of microporosity. However, 








* Loc. cit. 
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although there is much room for argument over the 
interpretation of radiographs, especially where micro- 
porosity is concerned, fracture tests, although appar- 
ently crude, can be very discriminating if intelligently 
carried out. Good foundry technique involves the 
routine fracturing of a proportion, at any rate, of the 
larger and more heavily stressed castings ; local coarse 
grain, and macro and microporosity are readily recog- 
nised in the fracture. The latter appears as a yellow 
stain in the fracture which, in bad cases, may be 
chocolate-coloured or even grey ; heat-treated castings 
show up the presence of even small traces of micro- 
porosity very well on the fractured surfaces. 

Heat Treatment.—It is well known that the alumi- 
nium-containing alloys of magnesium can be improved 
by heat treatment, and Table III, page 258, gives indica- 
tions of the property changes induced. For alloys con- 
taining only small amounts of zinc, of the order of 0-5 
per cent. or less, the solution-treatment temperature is 
about 410 deg. C., and 24 hours is the time which is fre- 
quently used, although with alloys containing much 
above 8 per cent. aluminium, solution is sometimes not 
complete under these conditions. There is, in fact, evi- 
dence which shows that even in these low-zinc alloys the 
time for full second-phase absorption rises very steeply 
above 9-5 per cent. aluminium. A coarse grain size will 
also cause the solution to be less perfect for a given solu- 
tion treatment, since the beta phase will tend to be more 
massive and the distances over which diffusion must 
occur for complete homogeneity to result are greater. 
The presence of zinc, in quantities of the order of 3 per 
cent., makes solution treatment less easy; a lower 
solution-treatment temperature must be used. Attempts 
have been made in the United States* to counteract 
this difficulty by the addition of small quantities of 
calcium. This has the effect of raising the temperature 
of incipient fusion, which, it is claimed, enables higher 
solution-treatment temperatures to be used and makes 
more rapid solution treatment possible. The presence of 
more than a few hundredths of a cent. of calcium, 
however, itself has a retarding e on the diffusion 
of aluminium. 

Figs. 1 and 2, on page 259, show the effect of the 
calcium on incipient fusion in a low-zine and a high- 
zine alloy. Fig. 1 gives the curve relating incipient 
fusion tem ure with calcium content for Elektron 
A8, and Fig. 2 gives a similar curve for an alloy 
containing 6 cent. of aluminium and 3 per cent. of 
zinc. In curves, alloys showing incipient fusion 
are indicated by a cross and those showing no fusion 
effects by a small circle. While short-time treatments 
are possible at temperatures as high as 440 deg. C. for 
Elektron A 8 containing 0-05 per cent. calcium, this 
is of no practical benefit, since the tendency of a piece 
to sag under its own weight at these temperatures is 
excessive and i treated in this way would be 
seriously distorted. homogeneous state of solution 
treatment may be retained fairly readily in the alu- 

ini taining alloys, and liquid quenching is not 
essential unless the article is very large. Quenched or 
rapidly-cooled solution-treated structures can be 
readily differentiated from those of air-cooled specimens 
by their “straight” grain boundaries, as shown in 
Fig. 3, on page 259. More slowly cooled specimens 
show the tortuous grain boundaries seen in Fig. 4; 
local precipitation of the beta phase is responsible for 
this difference. The solution-treated and precipitated 
alloys can show a range of structure depending on the 
conditions of precipitation. The most commonly 
occurring form of precipitate is that resembling the 
pearlite of steel; this is formed at temperatures in 
the region of, or below, 200 deg. C., and is shown in 
Fig. 5. (The usual precipitation treatment for material 
to D.T.D. 285 is about six hours at 175 deg. C.) A more 
or less slowly cooled solution-treated piece, or even 4 
large “ as-cast ” piece, may show pearlite precipitation. 
This precipitate grows from the grain boundaries, as is 
seen in Fig. 6. Precipitate can also occur within the 
grains themselves; this appears at temperatures 
above about 200 deg. C. and is generally rather coarser 
in structure. Grain-boundary precipitation ceases when 
the other precipitation appears ; at higher temperatures 
&@ coarse precipitate resembling divorced pearlite or 
spheroidite is formed. This structure is shown in 
Fig. 7, page 259. Mechanical-property tests on Elek- 
tron AZ91 show that the best properties are obtained 
when the precipitate is fine; its actual form is not 
critical. 

The beta phase which is precipitated at tem 
tures above 200 deg. C. occurs in thin plates, and X-ray 
evidence has been obtained which shows that these lie 
flat on the basal planes (0001) of the grains of the 
alpha solid solution. The heat-treatment furnaces 
which are used are generally of the electrical forced 
atmosphere circulation type, and run with an atmo- 
sphere of SO, or with one from burnt gas. There is a 

ight volume change on precipitation treatment ; this, 
however, is not great, and amounts only to about 
0-0005 in. per inch for the high-aluminium alloys. 
(To be continued.) 
* U.S. Patent No. 2,185,452. 











** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi: 
> cd on ca cles where none is mentioned, t 
Specification is illustrated. 

inventions are communicated from abroad, the 
, etc., of the Communicators are given in italics. 

Copies of i may be obtained at the Patent 

es Branch, 25, ngs, 


An may, at any time within too t 
Est tke alewtisomind of the aanmblamee ef @ ‘om 
. give notice at the Patent 1) 

enpestiion to ie of @ Patent on any of the 

grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


555,316. Slip-Ring Induction Motor. The Brush 
Electrical Engineering Company, Limited, of Lough- 
borough, J. H. R. Nixon and A. C. Morrison, of Lough- 
borough. (4 Figs.) February 7, 1942.—The invention 
is a mechanism for short-circuiting the slip-rings of an 
induction motor which reduces the wear normally 
experienced in such mechanisms. The shaft 10 of the 
motor carries three slip-rings 11, 12 and 13, each of which 
is provided with a pair of brushes numbered 14, 15 and 16. 
For each slip-ring there is a contact 17 and these three 
contacts are used for short-circuiting the rings. Keyed 
to slide on the shaft is a contact-carrying sleeve 19, which 
carries three contacts 20. Two positions of this sleeve 
are determined by a spring-loaded ball, which engages 
either of two recesses in the key 18. When the sleeve 19 
is moved forward from the position shown, the contacts 
17, 20 are engaged and the slip-rings short-circuited. 
The sleeve 19 is moved by a sector-shaped cam 23, 











mounted on a shaft 24 in the casing of the brush gear 
and is rotated by a handle 26. The cam engages a 
groove in a non-rotating thrust ring, between which and 
the sleeve is a ball bearing to ensure that the thrust of 
the cam is transmitted to the sleeve 19 without friction. 
The short-circuiting device also operates to raise the 
pairs of brushes 14, 15 and 16 clear of their respective 
slip-rings. For this purpose, the cam 23 carries a roller 31, 
which, when the cam is moved to engage the contacts 
17 and 20, lifts a rocking lever carrying a pin 33, which 
engages beneath the contact tails and swings the con- 
tacts about their pivots so that they are disengaged 
from the slip-rings. A warning device is operated when 
the slip-rings are short-circuited, so that the motor is 
not started with them in this condition. A plunger 35 
engages the cam and governs auxiliary contacts 36 in 
the circuit of an electrical interlock. When the contacts 
17 and 20 are separated, the auxiliary contacts 36 are 
closed, but as the cam is rotated the plunger 35 is released 
and the contacts 36 separate. The device can be 
associated with the starting controller and main switch 
to provide correct sequence interlocks. (Accepted August 
17, 1943.) 


FURNACE APPARATUS. 


565,814. Heat-Treatment Furnace. Birmingham 
Limited, of , and J. Harris, 


Electric Furnaces, 
of Birmingham. (2 Figs.) March 7, 1942.—The furnace 
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consists of a chamber 1 charged through an orifice 2 
normally closed by the door 3, and a chamber 4 containing 
electric heating resistance elements. The atmosphere 
within the furnace is circulated through the chambers 

















by a radial-tip centrifugal fan 5. Each blade of the fay 
has a curved root merging into a flat radial portion at 
its leading edge. The fan rotates so that the concave 
faces of the blade roots lead. For heat-treatment furnaces 
operating with low heat losses and circulating a large 
volume of air against a low pressure, it is possible that 
the heat input into the furnace, due to the circulation of 
atmosphere by the fan, can exceed the heat losses of the 
furnace. By using a radial-tip fan the power necessary 
to maintain the air circulation is not in excess of the heat 
input of the furnace at any stage in the therma! cycle. 
The invention thus obviates the necessity of keeping 
the fan input power below the heat input by the expe. 
dient of reducing the speed of the fan and so circulating 
a reduced volume of atmosphere, which impairs the 
efficiency of the furnace. (Accepted September 8, 1943.) 


MISCELLANEOUS. 


556,680. Flexible Coupling. The Laycock Engin. 
eering Company, Limited, of Sheffield, and T. R. Charies. 
worth, of Sheffield. (3 Figs.) October 1, 1942.—The 
invention is a flexible coupling for transmitting torque, 
its object being to provide for the smoothing out of 
torsional vibrations in cases where both the angular speed 
and torque transmitted vary through relatively wide 
ranges. A star ring 8, having six radial arms 9 is keyed 
or splined to the end of the shaft 4 and from each of 
the arms 9 a stud 11 projects in an axial direction to 
connect the flexible joint to the shaft 4. This flexible 
joint comprises a housing in the form of a flange splined 
to the shaft 6 and formed with six axially extending cells 
in each of which is situated a rubber bush 13 compressed 
in the cell and around a lining sleeve 14. Each of the 
studs 11 passes through one of the lining sleeves 14, 
which is clamped to the corresponding arm 9 by a nut 15, 
thus connecting the flexible joint, which is of known 
construction, to the shaft 4. The annular fly-wheel 16 
of the torsional vibration damper surrounds the peri- 
phery of the housing 12, to one end face of which a ring 
or disc 17 is rigidly secured by studs 18 and 19. The 
ring 17 projects beyond the periphery of the housing 12 
forming a flange thereof, and a ring 20 of brake-lining 
material is interposed between this flange 17 and an end 
face of the flywheel 16. On the other side of the housing 
12 a pressure ring 21 is mounted on a bub-like portion 
of the housing and is axially movable thereon. A ring 
of brake-lining material is interposed between the 
pressure ring 21 and the adjacent end face of the fiy- 


wheel 16. A frictional grip is set up between the fiy- 
wheel 16 and the housing 12 by means of springs 23, 
symmetrically grouped around the housing 12. Each 
of the springs 23 is housed in a thimble secured to the 
pressure ring 21 and entering a cavity in the housing 12. 
At one end, the spring 23 bears on the thimble around 
the stud 18, which passes through the thimble and spring. 
The other end of the spring 23 has a seating on a nut 
screwed on the stud 18, thus providing means for 
adjusting the pressure applied to. the ring 21 and 
thence the frictional grip between the flywheel 16 and 
housing 12. In order to prevent rotation of the pressure 
ring 21 in relation to the housing 12, heads 27 of the 
studs 19 used to clamp the flange ring 17 to the housing, 
engage holes through the pressure ring 21, thus acting 
also as guides for the axial] movement of this ring. The 
flexible coupling is intended for use in cases where an 
internal-combustion engine is used to drive a vehicle, 
the greater torques being transmitted at the lower speeds 
and the smaller torques at the higher speeds. The 
flexible joint with its compressed-rubber bushes 13 is 
designed for transmitting the maximum torque anti- 
cipated and its construction is such that it is well adapted 
to damp torsional vibrations at the angular velocities at 
which that torque is transmitted. As the torque is 
reduced and the speed increased, the efficacy of the 
rubber bushes 13 in the flexible joint to damp torsional 
vibration is reduced and the flywheel 16 and its 
frictional grip will then operate to damp torsional 
vibrations which are transmitted through the rubber 
bushes 13. (Accepted October 15, 1943.) 
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FLOW-CONTROL WEIR AT 
NIAGARA FALLS. 


In view of the interest displayed in the flow- 


river bed at that point. The weir has, therefore a 
definite length but does not end abruptly at the 
island side as it does near the Canadian bank. There 
is thus a uniform depth of water over the crest 
| very nearly up to the island, this depth being 


raising and lowering the load and the cable for 
operating the grab release mechanism. There is 
also a button cable, that is, a cable fitted with 
spacing devices for hangers preventing sag of the 
carriage-operating cables. The cable carrying the 


control weir at Niagara Falls, which was illustrated|5 ft. at normal average flow. Further, Fig. 3 inspector’s car is 1 in. in diameter, the endless 


and described in our issue of September 24, 1943, 
page 241, we give below some further particulars 
and illustrations. In the first place it may be noted 


illustrates very well the difference in height above 
| the water level of the two cableway tower tracks, 
| that on the island being rather more than 6 ft. 





| traversing cable being $ in. in diameter. The electric 
supplies and controls to the tail tower on the artificial 
island are supported by a cable 1 in. in diameter. 





that the rise of 1 ft. in the water surface of the pool | above the surface while that on the Canadian bank | The power cable carries a three-phase, 2,200-volt 


feeding the American Falls, which was expected to 
result from the construction of the weir, has definitely 
occurred, so that not only has the appearance of 
those Falls been greatly improved but, it is stated, 
an additional 30,000 horse-power is available, pre- 
sumably from the hydro-electric plants on the Ame- 
rican side. On the other side of Goat Island to the 
pool, that is, on the American flank of the Canadian, 
or Horseshoe, Falls there is also a considerably 
increased flow. 


is 25 ft. As both towers are of the same height it 
will be obvious that the catenary of the cable is 
asymmetrical; not, of course, that this condition 
is of practical importance. The height of the top 


| circuit; the main transformer is on the Canadian 

shore and there are others either near or on both 
| towers. The control cable is made up of 10 pairs of 
| light wires, this number being necessary to give the 


of the island was fixed to be about | ft. above the | operator on the head tower complete control of the 


highest flood level yet recorded. 

The cable has a sag of 130 ft. and a limiting load | 
of 10 tons, in which connection it may be mentioned | 
that the limiting load for a span of 1,680 ft. was | 
20 tons for the same pair of towers as used in the | 


tail tower. 


Although the laying of the weir was referred to in 
the previous article, the method of depositing the 
material was not described. It is of interest to 
note that the method at first attempted was to 
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HorsgsHoe Faris; CaBLEWAY IN DISTANCE. 


In our previous article the site of the weir in| construction of a dam in Texas. The pull at the | lower the stone on to the river bed, but this had to 


relation to the crest of the Horseshoe Falls was | 
indicated by a dotted line marked on a general | 
aerial view, but it can perhaps be more accurately | 
located in Fig. 1, above, which has been repro- 
duced from a photograph taken from the Canadian 
shore looking upstream ; the two cableway towers, 
between which the weir is laid in the bed of the 
river, can be distinguished in the background. In 
the previous article also it was not possible to deal 
definitely with the relation of the ends of the weir 
to the Canadian shore, on which the head tower of 
the cableway stands, and the relation to the artificial 
island, which was created in approximately mid- 
stream to carry the tail tower, although reference to 
possible erosion of the Canadian bank, due to in- 
creased flow through a gap near it, indicated that 
the weir was not carried right up to that bank. The 
diagrammatic cross section of the river given in 
Fig. 3, page 262, will, however, clarify the matter, 
although, as is customary with such profiles, the 
vertical scale is very much greater than the hori- 
zontal scale. It will be evident from this figure that 
the water shoals near the artificial island, with the 
result that the crest of the weir simply runs into the | 








head of the towers is 300,000 Ib., made up of 
241,500 lb. due to the main cable, 28,000 Ib. from the 
secondary track and 30,500 Ib. from the electric 
cable. It will be clear from Fig. 3 that the over- 
turning moment is balanced by the thrust on the 
inner track, which, it will be remembered, is inclined, 
and since the arm formed by the height of the towers 
is much greater than that formed by the distance 
between the tracks, viz., 76 ft. 10 in., the thrust 
must be greater than the pull; it is, as a matter of 
fact, 850,000 Ib., which, translated into load per 
lineal foot on the ballast under the inner track, is 
36,000 lb., or about twice as much as under the 
driving wheels of a very heavy locomotive. Although 
this installation is of an exceptional nature the 
existence of such a loading is of interest in* view 
of the fact that it is carried on a stone-filled crib 
surrounded by the island structure of dumped stone. 
The main cable is, as previously stated, 2} in. in 
diameter and forms the track on which the stone- 
transporting carriage runs, the construction of which 
can be gathered from Fig. 2, page 262. The in-haul 
and out-haul endless cable for the carriage traverse 
is } in. in diameter, as are also the hoist cable for 








be abandoned as the load on entering the water 
was carried some 25 ft. to 50 ft. downstream of 
the site, the river current at this point being any- 
thing between 5 ft. and 8 ft. per second. The stone 
had therefore to be dropped from a point above the 
surface of the water. The lowest dropping point is 
indicated in Fig. 2, and the actual dropping of a 
heavy block from a higher point is shown in Fig. 4, 
on page 263. As the resulting surge and oscillations 
of the various cables due to the sudden release of 
the load were not violent, lowering the stone close 
to the water level before release proved unn 

and it was eventually dumped at the transporting 
elevation. The photographs from which Figs. 4 
and 5 are reproduced were taken looking towards 
the American bank, the tower in the background 
being that on the artificial island. It will be seen 
from Fig. 4 that very definite broken water exists 
in front of the tower, this condition indicating that 
in this area, at the time the photographs were taken, 
the weir had almost reached its full height, with 
its top 5 ft. below the surface of the water. In 
this connection, the surface shown in Fig. 4 may 
be compared with that in Fig. 5, the photograph 
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from which the latter was reproduced having been | 
taken before any laying had been done; the in- | 
spector’s car seen in it being suspended from the | 
main cable for the purpose of making a preliminary | 


FLOW-CONTROL WEIR 
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survey. 

A reference to possible erosion of the Canadian | 
bank, by increased flow through the gap at the end | 
of the weir, was made in the previous article, but 
no data were available on this point at the time 





of writing. It is now evident, as indicated on 
the right in Fig. 3, that protection has been given 
to the Canadian bank at this point by the deposition 
of stone on its face. The latest figure of about | 
30,000 tons of stone deposited in laying the weir | 
and the facing, when compared with the 27,000 tons | 
previously mentioned as having been used for the | 
weir, seem to indicate that the facing contains | 
about 3,000 tons of stone. It will be clear that the | 
gap was left so that the flow of water to the power | 
plants on the Canadian bank would not be decreased ; | 
without it, a large part of the stream would have | 
been diverted round the artificial island to the | 
American Falls. Further, the main flow will be} 
more evenly distributed over the crest of the 
Horseshoe Falls instead of tending to concentrate 
at the point where recession of the crest had become 
very marked. This point can be seen in Fig. 1. 
Some notes on the general problem of the erosion, 
and consequent recession, of the Horseshoe Falls | 











may be included here. The mean rate of recession 
of these Falls at the central part during the period | 
1842 to 1906 was 3-8 ft. per annum and during | 
the period 1906 to 1927 it was 2-3 ft. per annum. 
It may be inferred that the decreased rate is partly 
due to an increasingly large part of the flow being 
diverted for power purposes, but it may also arise 
from another cause. The bed of the river in the 
rapids above the Falls, and therefore the crest 
itself, consists of a thick stratum of hard limestone. | 
The depth of this stratum along the present crest 
is of the order of 78 ft., but at the head of the rapids 
it is estimated to be about 130 ft. Obviously, 
therefore, as the crest moves upstream the resistance 
to erosion increases since the softer underlying 
strata, the erosion of which is the cause of the 
recession, will decrease in thickness. As these strata 
wear away the harder limestone is undercut and 
falls in large blocks. The construction of the 
weir, moreover, by spreading the water more 
uniformly over the crest will remove the eroding | 
effect of the former somewhat concentrated flow 
at the centre. Apart from this the shelves at the 
Goat Island and Canadian flanks will, as already 
pointed out, receive more water. 

It may be of interest to indicate how far up- 
stream the effect of the weir will be felt. From 
where the river leaves Lake Erie to the beginning 
of the rapids is a distance of 22 miles. For the | 
greater part of this distance the river is split into | 
two streams by the large Grass Island. It is esti-| 
mated that the rise of 1 ft. in the water level in| 
the pool above the American Falls will be reflected 
in a rise of about 1} in. at the Lake Erie end of the | 
river. It may be mentioned that the recession of 
the American Falls has been found to be negligible, 
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appearing in the issue for September, 1943, of Civil 
Engineering, the organ of the American Society of 
Civil Engineer’. For the photographs, we are 
indebted to Mr. A. 8. Robertson, District Super- 
intendent, Ontario Power Company, and to Mr. 
W. E. Weare, also of that company. 











LITERATURE. 


The Missing Technician in Industrial Production. 
Joun Gioae. London: George Allen and Unwin, | 
Limited. [Price 7s. 6d. net.) 

THE “ missing technician * whose functions are dis- | 

though one or two falls of rock from the crest | cussed in this little book is the industrial designer, | 

have occurred in recent years. One result of the|and the principle that the author seeks to drive | 
efforts to preserve the appearance of Niagara Falls | home is well expressed in an introduction by Mr. | 
is increased efficiency of the power plants on both | Charles Tennyson, €.M.G., the chairman of the | 
sides of the river. Some of the earlier plants, as| National Register of Industrial Art Designers, as | 
might be expected from the date when they were | ‘‘ the design of shape, structure and fabric, with a | 
commenced, 1890 to 1893, were not very efficient, | view to giving the consumer the greatest possible | 
by modern standards, but the later plants show | value in, service, convenience and the delight of eye | 
important technical advances, and make much /and touch.” It will be seen, therefore, that the 
more effective use of the water. | purpose of the book is basically that of the move- 

We understand that the supplementary works, | ment recently initiated by the Institution of Civil 
originally proposed, namely, some excavations in| Engineers: that of producing esthetic as well as 
the channels leading to the flanks of the Horseshoe | merely technical or commercial satisfaction. Mr. 

Falls, as well as some diverting submerged weirs| Gloag concerns himself largely with ‘‘ consumer 

in those areas, have not been abandoned, but will | goods ”’ for domestic use, but he illustrates his points 

be proceeded with when a suitable opportunity | also with references to railway vehicles, tramcars, 
presents itself. Some indication of the nature of | automatic ticket-issuing machines, and the super- 
these works was given in the two articles on the | structure of the Orient liner Orcades; though we 
recession of the Falls, published in ENGINEERING, | were not aware that Mr. Brian O’Rorke, F.R.1.B.A., | 
vol. 125, page 418 (1928) and vol. 127, page 133 | who was responsible for the decoration and furnish- | 

(1929). It does not follow, however, that the plans | ing of the passenger accommodation of this vessel, | 

there outlined will not be modified, the effects of | had any hand in the purely structural features—the | 
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geration or misunderstanding, but it does not 
materially affect the main principle that there should 
be the closest possible liaison between the designer 
for strength, the designer for production, and the 
designer for form and general attractiveness. 


Modern Synthetic Rubbers. By Dr. Harry Barron, 
B.Sc., F.LC., A.L.R.I. Second edition. London: 
Chapman and Hall, Limited. [Price 28s. net.) 


THE second edition of this book, it is gratifying to 


| record, is a marked improvement on the first edition, 
By | 


which we felt obliged to criticise rather severely. 
Dr. Barron has corrected the more glaring of the 
earlier errors, and has added a great deal of new 
information, extending the book by 80 pages. 
Chapter 17, on ethyl cellulose, is new ; and de tails 
have been included in chapter 2 regarding the 
plants recently set up in the United States to produce 
annually 860,000 short tons of butadiene and 
styrene, and a similar weight of the more important 
synthetic rubbers. Growing interest in alcohol as a 
source of butadiene is acknowledged by the addition 
of several pages to chapter 6; and the Houdry 


| method of producing this hydrocarbon from petro- 


leum is a feature of chapter 7, which also contains 
detailed estimates of the production costs of Buna-S 
and Butyl rubber, abstracted from a publication of 
the United States Committee on Patents. Formule 
for making Buna-N and Buna-S lattices are quoted 
in the enlarged chapter 10, which naturally includes 
a fuller account of the emulsion polymerisation of 
Chloroprene to Neoprene. Eleven pages at the end 
of chapter 11 testify to the amount of information 
which has become available during the past year 
regarding the applications and properties of Buna-S 
type rubbers. Hycar O.R., and other butadiene- 


acrylic nitrile copolymers, have received more 


the main weir having yet to be completely analysed. | caption to Plate I describes him as the “‘ designer “ | detailed consideration at the end of chapter 12. 


The present article is based mainly on an article! of the superstructure. This may be a slight exag- 


Butyl rubber, in its infancy when the first edition 
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was published, is now dealt with in some detail. | materials it is of great interest, as wherever bonding 


The author has obviously spent much time in| 
collecting and collating a mass of information about | 
synthetic rubbers and rubber-like materials, and | 
there is now a popular demand for this assistance. 
The new edition will prove helpful in the hands of | 
the discriminating rubber technologist ; 


contains rather too many tables, and digests of | 
to allow of easy reading. | 


other people’s work, 
Essential features of the materials now available in 
place of raw rubber are apt to prove elusive when 
the search for them involves the study of page after 
page of tabulated information which, in many cases, 
might have been more readily assimilated if pre- 
sented in the form of graphs. Although the later 


sections of the work show greater care in preparation | 
plasticisers greatly facilitates the improvement of 


than was evident in the earlier volume, Dr. Barron’s 
literary style is still open to criticism in matters of 
spelling, grammar, and various annoying errors 
which should have been detected by the proof | * 
reader. On page 13 there still appears the assertion 
that vulcanisation is ‘‘ affected’’ by heating with 
sulphur. On page 19, the reader is assured that the 
Japanese control the entire rubber growing area. 
On page 68 appears the following statement, typical 
of many collections of words to be found throughout 
the book: ‘In connection with synthetic elastic 





to metal is required, that a solution of chlorinated 
rubber is frequently employed with great encenes, 
| e.g., for Buna-S, Perbunan, neoprene, Hycar, ete. 

| but on the following page it appears that “the out- 
standing feature about other oxidising agents in 


but it still | relation to rubber is the use of benzoyl peroxide.” 


Plural nouns with singular verbs, and vice versa, 
abound. Fig. 10a, to which attention is drawn on 
page 85, is not to be found. Figs. 55 and 56, show- 
ing photographs of polyisobutylene under X-rays, 
were in the wrong order in the first edition; they 
have now been reversed, but, as the captions have 
also been reversed, the reader is still misled. On 
page 199, in two succeeding paragraphs, Dr. Barron 
says of Perbunan that ‘A suitable selection of 


plasticity and also aids such other properties as 
tackiness, the extrusion process, etc.” ; and that 

‘These plasticisers swell the Perbunan, but do not 
affect the processing properties to any great extent.’ 
Similar contradictions recur until, after reading 
through chapter 12, it is difficult to be certain about 
the real behaviour of Perbunan in conjunction with 
plasticisers. It would be helpful if Dr. Barron had 
drawn more upon his own experience to enlighten 
the reader in such instances. 





SUBSTITUTES FOR SILK 
INSULATION OF FINE WIRES. 


By A. Brookes, M.Eng., M.I.E.E. 


One of the most useful insulation coverings for 
| conductor wires as used for coil winding is natural 
| silk, as it possesses so many general advantages over 
| other textile coverings or enamel coatings. Such 

| silk was principally obtained from China or Japan, 
| together with a limited quantity of the cultivated 
| variety from Italy. Owing to the present abnormal 
conditions the silk position in the wire industry 
‘has reached a serious stage. Existing stocks at 
| wire manufacturers are being rapidly used up and, 
|except for the special easement at present being 
allowed for a short period by the appropriate 
Ministry Control, natural silk will be restricted to 
| vital needs. 

In the telecommunication, radio and similar 
| industries, electromagnetic coils are of especial 
importance and enormous quantities of relatively 
| small coils using fine wires and large numbers of 
|turns are manufactured. Such coils are wound 
|on high-speed machines and, in order to get maxi- 
, mum production with a minimum amount of scrap, 
| the insulation on the wire must be flexible, tough, 
| capable of being stretched to allow 12 per cent. to 
| 15 per cent: wire elongation, and have a high abrasion 
| resistance. These properties are also demanded by 
| the wire manufacturers for high-speed lapping. The 
insulation material, in addition, must be mechanic- 
‘ally and chemically stable over a temperature 
range of — 10 deg. C. to + 50 deg. C., even when 
under considerable mechanical pressure due to the 
winding. Electrically it must have high insulation 
| resistance, reasonable dielectric strength and low 
| capacitance, and these properties must be retained 
| under the extremes of atmospheric humidities and 
|temperatures and of service conditions. Even 
| where affected by abnormal atmospheric conditions 
| the material must have good recovery values on 
| restoration to normal. While having low moisture 
| absorption the covering should not give undue 
difficulties with wax or varnish impregnation, either 
| by way of chemical or physical attack or by absorp- 
tion; be resistant to oils, water, petrol, dilute 
common acids, alkalies, waxes and varnish solvents ; 
}and have no corrosive action on copper under the 
above conditions. Space factor and cost are also 
| very important points to be considered. Until 
| recently , silk, enamel and, to a more limited extent, 
| cotton, or combinations of these, were the usual 
insulation coverings on fine wire for coil winding, 
and established practice placed these in settled 
| categories according to the properties demanded. 
| Substitute materials will have to reach a very high 
level to equal pre-war standards for the above. 

Many industries, such as those previously men- 
tioned, demand a high copper space factor, especially 
for wire finer than 0-0108 in. diameter, and in many 
cases circuit conditions and mechanical dimensions 
have driven this up to a high degree, the design 
having been based on the pre-war existing tolerances 
for fine coverings. This, however, renders the 
;| question of the replacement by coarser textile 
coverings one of great difficulty, involving in some 
cases re-design of winding, modified adjustments, 
inferior performance, or the use of relief relays. 
Owing to the better space factor and lower cost, 
enamel covered wires have grown in popularity 
during the last decade, but there are cases where 
the necessity of impregnation, freedom from inter- 
layer breakdown, use on coils under electrical stress 
or mechanical vibration, or the need for mechanical 
strength, demand the use of a textile covering and 
natural silk has proved to be the material par 
excellence. Until 1942, the quality of enamel for 
wire covering had improved enormously over that 
of say 1936, but difficulties in respect of raw mate- 
rials have degraded this quality and it will steadily 
depreciate until new materials, such as high-viscosity 
synthetics of the Nylon or Formvar type in the form 
of enamel, and now well under way, have been 
commercially developed. The shortage of natural 
silk yarn drove wire users to enamelled covered 
wire where its use was possible, but this and other 
increased demands have greatly congested enamel 


| 
| 
| 





covering machines and a serious bottle-neck has 
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been created, thus rendering further extensions to fibre, the range of materials covered by this classi- 
enamel inadvisable. Where space factor is of | fication, and previously termed artificial silks, makes 
secondary importance, silk may in many cases be | an immediate appeal as substitutes for natural silk 
replaced by fine cotton, acetylated cotton (cotopa), | yarn for the covering of fine wires. The fundamental 
varnish-impregnated lapped paper or pulped paper, | principle of manufacture is the same for all artificial 
but as this is only an extension of existing practice | silks, although the individual processes are different 
it will not be considered further. Glass fibre yarn | for the various types. A suitable material is brought 
is suitable for heavier gauges, usually varnish treated | into the fluid stage and is then extruded through 
during covering to minimise moisture creep between | fine nozzles, jets or spinnerets and hardened after 
the filaments, but it must be alkali-free to give the | extrusion, usually by the action of some medium 
desired properties. For the small sizes under con-| which may be either air or a coagulating liquid. 
sideration, while the space factor is reasonably good, | Rayon and natural silk threads are the only ones 


the material is somewhat deficient in elasticity. 

Tropical conditions demand a high standard for 
fine-wire coils to prevent electrical or chemical 
breakdown under the varied humidity and tem- 
perature conditions existing in different localities. 
For instance, humidity may remain high with an 
average temperature little above normal ; the day- 
to-night temperature variation may be large or it 
may be practically nil; there may be hot dry 
desert conditions or long hot dry periods followed 
by prolonged rain storms; or near the coast there 
may be high humidity with a high concentration 
of salt spray. The moisture content in these areas 
may vary between 90 per cent. and 2 per cent. or 
3 per cent., with temperatures between — 10 deg. C. 
and + 50 deg. C. Instruments or apparatus may 
be installed in buildings with controlled atmo- 
spheres or under the equivalent of outside con- 
ditions, while air-borne equipment in or passing 
through the tropics may experience extremely 
varied conditions over short time intervals, and a 
temperature of — 40 deg. C. may be reached at 
high altitudes. Modern war-time conditions have 
driven all the Services to demand “tropical con- 
ditions,” such as to specification W.T. 1,000, test 
condition K. 110, for a considerable proportion of 
the coils used in electrical equipment. 

Materials usually fail electrically under conditions 
of high humidity coupled with high temperatures, 
but the frequency of cyclic changes has an enormous 
influence. Tests in a tropical room or chamber 
should be conducted with high humidities coupled 
with both high and normal temperatures, as in 
some cases more stringent conditions are given with 
the latter. Care must be exercised that condensa- 
tion water does not drip on to or lie on the coils 
under test, and that the high temperatures do not 
dry them out and mask the effects aimed at. Suit- 
able cyclic changes and prevention of water collec- 
tion on test coils should be carefully arranged. The 
speed and optimum value of recovery when restored 
to normal atmosphere should be measured, as this 
is important in practice. Some materials fail 
miserably and others, while withstanding a single 
cycle, will fail under repeated cyclic changes. 
on circuits or coils may give still higher temperatures 


due to watt losses and these should be taken into | 


account. Some coils have an electric potential 
across them continuously and this gives an addi- 
tional tendency to corrosion. 

Independently of the material question, coils 
or any other equipment for tropical use should 
either be completely sealed or have good ventilation. 
For coils it is preferable to add some textile material 
over the winding and then seal with a dope varnish 
finish over winding and cheeks. Mildew, bacteria 
and insect attack are also more prevalent under 
tropical conditions, but impregnation and sealing, 
where the extra processing is warranted, gives a 
very definite safeguard against any of the electrical, 
chemical and mechanical troubles caused by tropical 
conditions and certainly reduces some of the diffi- 
culties from silk substitutes. It will be apprecia 
that the question of the use of suitable substitutes 
of a textile nature in place of natural silk is not 
one to be lightly considered, and much investiga- 
tion has been conducted over the last two years by 
the author and his laboratory staff, in conjunction 
with the producers of Celanese fine filament acetate 
and Fortisan and with the wire coverers. 

The following are the materials which have been 


seriously considered by the industry, as distinct 


from the enamels, cottons, etc., previously men- 


tioned. The rayon grading follows the classification | 


set out by the M.A.P., namely : Category 1, cellulose 
Under 


the modern definition of rayon as a man-made 


acetate, and Category 2, all other rayons. 


Faults | 


| which are made up from long continuous filaments, 
}as distinct from the discontinuous staple fibres 
| which are formed into a yarn by twisting the short 
| fibres around each other. Normally, these rayons 
are taken up by a process which puts a twist into 
the yarn, but when the yarn is to be used for the 
| wire covering industry it is collected without twist. 
This lack of twist is important with all rayons used 
for wire coverings in order to give efficient lapping, 
| good bedding and lack of bare spots with a minimum 
overall thickness and lumpiness. Careful selection 
| of the lubricant applied to the filaments is . 

Cellulose acetate rayon (acetyl cellulose), ex 
a Celanese,” is made from purified cellulose acety- 
| lated in a solution of acetic anhydride and glacial 
|acetic acid in the presence of a catalyst. The 
material is precipitated with excess water, washed 
and dried. The resulting white powder is dissolved 
in acetone, and the solution filtered and then spun 
into filaments through spinnerets and wound into 
threads. The cellulose acetate of commerce is inter- 
mediate in composition between the diacetate and 
the fully acetylated triacetate. On large gauge wires, 
of the order of 25 S.W.G. and upwards, switchboard 
cables, cords, etc., this cellulose acetate material 
has been used in very large quantities for several 
years. It has proved itself superior even to natural 
silk for such coverings, owing primarily to its better 
electrical properties under high humidity conditions, 
and particularly to its power of rapidly recovering 
its high electrical resistance on restoration to normal 
atmospheric conditions. This rapid recovery is due 
to the fact that the moisture content of cellulose 
acetate is much less than that of silk under any 
specified conditions of humidity, the difference 
| being most marked when the humidity is greatest. 
| natural silk and in consequence were rarely used for 
covering electrical wires of any gauge. The cellulose 
‘acetate yarn used for the above-mentioned purpose 
| was the standard product, as used in the knitting and 
| weaving industry, i.c., 140 denier* 26 filaments, 
| 100/26 or 75/20 equal to a filament denier of 5 to 6, 
4 and 3 to 4, respectively. For the lapping of fine 
wires these yarns were too thick and a special 
Celanese lapping yarn was developed in which the 
filament denier was about 1 -3, i.e., 33 denier 26 fila- 











Other rayons were much inferior electrically to | longi 


| Category 2 includes regenerated cellulose rayons 
| manufactured by various processes outlined belo, 
}and sold under different trade names. For 
covering of fine wires, however, the only rayons 
of interest are those which are generally referred t 
as “‘rayon strong yarns.” Cuprammonium or 
cuprate rayons are manufactured from mercerised 
cellulose. The cellulose is dissolved in ammonia | 
copper oxide and the resulting solution, after filtr. 
tion, is spun through fine capillary tubes so that |). 
continuous filaments can be coagulated in an avid 
hardening bath. Viscose rayon is spun from a 
solution of xanthate of cellulose. In this case ‘|e 
cellulose is treated with caustic soda and sub. 

quently with carbon disulphide, which results in 
the conversion of the cellulose to a very viscous 
solution. After filtration, and a process known as 
ripening, the viscous solution is forced through 
spinning nozzles immersed in an acid hardening 
bath. The-dliquid is thus coagulated into fine {il. 

ments which, after collection, are desulphuris«\. 
bleached and dyed. Viscose is not normally spun 
into such fine filaments as category 1 rayon or the 
cuprammonium rayons. Collodion silks, which were 
made by extruding solutions of nitrated cellulose in 
alcohol and ether mixtures followed by denitration, 
have fallen into disuse. C tly, this form of 
regenerated cellulose is not of interest for electrical! 
wire covering. 

“ Fortisan”’ is a regenerated cellulose material 
of super strength and fineness which has recently 
come to the fore in special form for lapping pur 
poses. Specifically designed for these purposes, 
it is a most promising substitute material for natural 
silk. The cellulose is formed in such a way that it 
is free from contamination with materials having 
poor electrical properties. The very great strength 
of Fortisan—it is reported to be the strongest fibre 
known—together with the super fineness of the 
filaments in the lapping yarn, confer great resistance 
to abrasion combined with excellent covering power. 
The size of the individual Fortisan filament is only 
one-tenth of that of the silk filament. For this 
reason fine filament denier Fortisan is particu- 
larly satisfactory for use on fine gauge wires. 
Fortisan is made commercially in yarns of low 
total denier. The filaments are drawn down 
mechanically so as to give more or less complete 
itudinal orientation of the fibrille and crystal! 


the 


lites in the yarn structure and X-ray diffraction 
photographs show these very clearly against other 
rayons. Associated physically with this is the low 
moisture absorption of Fortisan in comparison with 
any of the other regenerated classes of rayon. 
The degree of orientation controls the extension and 
strength of the filaments. To the practical wire 
coverer and user this will indicate the necessity for 
proper control of angle of lay, otherwise there may 
be local deficiencies in the covered wire due to 
This matter is dealt with 





|ments, 50/38 and 66/52 (see later notes regarding | insufficient elongation. 
count of yarn). This lapping yarn, while solving | more fully later. Such difficulties as have been ex- 
|the lapping and overall size difficulties, was still) perienced have now been overcome and there is no 
|not considered good enough for high-speed coil | reason why Fortisan should not form a useful sub- 
| winding, and particularly for severe hand winding, | stitute for silk within the limits of the lower electrical 
| owing to its low abrasion resistance. properties given by the category 2 class of rayons, 
| Fusion after lapping, although a fairly critical | and it is, therefore, to be regretted that control has 
| process, provides a covering with very high abrasion | limited the supply of this possible substitute. Durafil 
| resistance and for this reason fused cellulose acetate | rayon is also a regenerated cellulose yarn made by 
| only is hereinafter referred to. The process consists | another process. It is available with a filament denier 


| of a light fusion of the surface of the covering, by 
| suitable heat-treatment in wire ovens, so as to give 
|a binding of the filaments and threads together 
| rather than any flow of material. It is not in the 
| nature of a conversion to an enamel equivalent, but 


| of 0-3 and, therefore, gives a reasonably good space 
factor, but its short supply restricts its use. Lower 
speed lapping has proved to be necessary, although 
its strength is superior to that of Tenasco or of 
ordinary viscose rayons. Tenasco is a viscose rayon 


| should be carried only to a stage which still gives yarn of strength intermediate between that of 
| indications of the lapping. As the fusion process | ordinary viscose and Durafil, but it is not available 
| renders the covering transparent, the covered con- | in sufficiently fine filament deniers to make it suit- 
| ductor differs little in appearance from uncovered | able for the lapping of very fine wires. 

| copper, which may be considered a disadvantage | (To be continued.) 

| by some, as not easily indicating bare spots. A| 
| result similar to the fusing process can be produced | 





Tae INstTITuTION or CrviL ENGINEERS.—On and 
| after October, 1945, the present sections A, B, and C of 
the associate-membership examination of the Institution 
of Civil Engineers will be replaced by a joint section A 
conducted by the Institution, the Institution of Elec- 
trical Engineers, and by revised sections Band C. A 
copy of each of the revised syllabuses may be obtained 
on application to the secretary. A set of specimen 
question papers in the joint section A examination 
may also be obtained from the secretary, price 2s. 


| by the action of inert partial solvents. This process, 
|at present, is in the experimental stage. The 
| advantage resulting from this process is that small 
| quantities of dyestuff can be incorporated in order | 
|to distinguish the covering from the bare copper. 
Bare spots, however, should never occur, unless the 
covering is very carelessly applied in the first place. ' 





* This term is explained later. 
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LIQUID FUELS AND CHEMICALS 
FROM COAL AND PETROLEUM.* 


By Harotp Moors, M.Sc., F.Inst.Pet. 
(Continued from page 205.) 


Petroleum Refining.—It is apparent that in our post- 
var economy we shall have to give every advantage to 

r indigenous supplies of raw material and import a 
minimum of liquid fuels, but care must be taken not 
to exaggerate the possibilities of coal, and to think 
that coal products can be used as a complete substitute 
for petroleum. If we make this mistake we shall so 
handicap ourselves that we shall destroy our organic 
chemical industry and place our plastics industry in 
such a disadvantageous position that it will not be 
possible for it to meet world competition. Though the 
world production of coal (1,190 million tons in 1938) is 
much greatef than that of petroleum (271 million tons 
in 1938), one must bear in mind that whereas petroleum 
is practically 100 per cent. hydrocarbon, coal only 
yields a small proportion of bodies readily suitable for 
further synthesis, such as the hydrocarbons and 
varbon-hydrogen-oxygen compounds. The mining of 
coal involves more effort than the winning of oil; 
prices are in many ways misleading, as the Government 
and private royalties, export taxes, concession valua- 
tions and profits are high in the oil industry, Conse- 
quently, selling price is not a reliable measure of cost of 
production. 

In order to produce one ton of coal tar it is necessary 
to mine from 10 tons to 20 tons of coal, the process 
involving sinking shafts, strenuous underground work 
ind expensive handling. The ten or more tons have 
then to be carbonised, a process involving much labour 
and equipment. The resulting ton of tar contains 
about half its weight of relatively low-value pitch. On 
the other hand, petroleum is uced by drilling a 
relatively small hole, the capital cost is low, the labour 

bonisats 


involved small, and the process of 


| is now also used for synthesis, while the pentanes have 
been used for some time as a base for making solvents ; 
but the greater portion of the new processes are based 
on the three- and four-carbon atom hydro-carbons. 

Recent work has resulted in the discovery and 
development of commercia] processes capable of poly- 
merising, chlorinating, nitrating, dehydrogenating, 
hydrogenating, oxidising, alkylating and even aroma- 
tising (converting into aromatic bodies) the petroleum 
hydrocarbons. By the use of these and other chemical 
processes a large number of organic bodies are now 
being manufactured on a full commercial scale. 
Amongst these are the olefine polymers, such as poly- 
gasoline (motor spirit made by polymerising the mixed 
C, and C, olefines); iso-octane (by polymerisation of 
iso-butylene and subsequent hydrogenation); and 
rubber and plastic bodies, such as poly-isobutylene and 
polyethylene. The rubber substitute Buna-S is made 
from butadiene (a butane derivative) and styrene. 
Iso-octane can also be made by alkylation. By 
chlorination the chloro derivatives are made, and from 
these the ketones, aldehydes, esters, acids, glycerol 
(from propylene), ethylene glycol, etc., are obtained. 
Deh ion enables olefines to be prepared from 
the paraffins, and consequently makes the enormous 
quantities of propane and butane, in the natural 
‘gases from the wells, available for synthesis. 

Perhaps one of the most interesting is 
aromatisation, which by subj anal ectroloum 
fractions to high temperature, in the presence 
of a catalyst, yields the aromatic series of hydrocarbons, 
including benzene, toluene, xylenes, styrene, naphtha- 
lene, anthracene, and higher bodies such as phenan- 
threne, chrysene and pyrene, together with considera- 
able quantities of the olefine gases—ethylene, pro- 
pylene, and the butylenes. This process may be of 
great utility for the preparation of the aromatic com- 
omy when pure produets are required, as the petro- 

derived bodies are almost entirely free from 
sulphur, oxygen and nitrogen compounds, thus making 
their isolation a comparatively simple operation. It 





unnecessary. The oil, though very variable, usually 
yields some 75 
asphalt is much more valuable than coal-tar pitch. | 
It is obvious that the petroleum industry starts with | 


enormous advantages, and competition from coal tar | 
is only possible if the latter body is regarded as a/| 
by-product, the cost of its production being borne 


mainly by the gas and the coke. 


The synthetic organie chemical industry has been, 


built largely upon the basis of the coal-tar products, but | 
recently, it has been found that the petroleum industry | 
provides an excellent starting point for the preparation | 
of many organic compounds. The petroleum gases, | 
by-products from the refining industry, meet most of 
the requirements, namely, plentiful supply, low cost, 
great purity and the necessary chemical reactivity. It 
may appear surprising at first that petroleum has 
entered so late into the field of synthetic chemistry, 
for it is only during the last ten years that it has been 
used to any considerable extent as a basis for organic 
preparations. In the past, the difficulty has been to} 
isolate pure hydrocarbons from crude petroleum, and | 
such bodies as could be isolated in small quantities | 
were paraffins, which did not very readily enter into | 
chemical reaction. The dehydrogenation of paraffins 
to the more reactive olefines is a process only recently 
developed. 

The growth of the petroleum chemical industry is a 
result of the employment of the cracking process! 
About the end of the Great War the increasing demand 
for motor spirit had resulted in a shortage in the supply 
directly obtainable from the lighter fractions of the 
crude oil, and the cracking process (known for many 
years before) became very largely adopted in the 
refineries. The cracking process, involving the appli- | 
cation of heat and pressure to the oil, enabled the 
refiner to produce low-boiling spirits from the heavier 
and higher-boiling gas oil and fuel oil, and at the same | 
time generated a quantity of gas, part of which was 
used for refinery fuel and the excess wasted. As most | 
cracking plants operated under pressure, it was found | 
that the motor spirit contained gas in solution which, | 
making the lighter portion of the spirit extremely 
volatile, resulted in heavy evaporation losses during 
storage and transport. Removal of these gases, | 
mainly propane, propylene, the butanes and the buty- 
lenes, made the spirit more stable and the di.tillation 
process used was known as “stabilising.” With | 
stabiliser equipment operating under pressure, it was 
not difficult to recover these distillates, and further 
fractionation yielded the important condensible gases— 
propane, propylene, iso-butane, iso-butylene, butane 
and butylene. It is mainly on these hydrocarbons that 
the new petroleum chemistry has been founded. 
Ethylene occurs in eracking gas in large quantities, and 





* Paper entitled “ Liquid Fuels and Organic Chemi- 
cals from Coaland Home-Refined Petroleum,’ presented 
to the Institute of Fuel on Tuesday, February 1, 1944. 
Abridged. 





| representative of general 


| subjected to cracking. The yield of gas 
| plants varies very considerably, a minimum figure 


will be seen that this type of synthesis opens up the 


r cent. of distillate, and any residual | entire field of organic chemistry, and with it, con- 


sequently, the possibility of almost unlimited further 
development. 

The petroleum chemical industry is dependent on 
the refinery gases, and as the latter cannot be economic- 
ally transported, this means that the resulting chemical 
industry can only exist alongside the refineries. As 
this development of the oil business promises to be of 
vital interest to the nation, it is to assess 
the possibilities and economies of introducing refining 
into this country. The pre-war consumption of 
petroleum products in the United Kingdom was 
11-7 million tons. Most of this was imported in the 
form of finished products, but a quantity of 2-2 million 
tons was distilled in this country in 1939. Actually 
the quantity distilled here should not be taken as 
petroleum refining, as about 
half of the crude oil treated in this country is asphaltic 
oil which undergoes the comparatively simple — 
of distillation to an asphalt residue. This c of 
refining has been carried out for many years on our 
side of the Atlantic, as there are very obvious economic 
advantages already mentioned. A proportion of crude 
oil, probably about half, however, is subjected to 
proper refining in this country. ae king 

The refinery gases are pr e cracki 
cess, and in a normal refinery, making the que of 
motor spirit required for this country, approximately 
50 per cent. of the total refinery throughput would be 
m cracking 


being in the region of 10 per cent. by weight, while 
high-temperature aromatisation yields approximately 
50 per cent. by weight. Normal established practice 
gives about 15 per cent. when working to liquid residue, 
27 per cent. when working to coke, and about 21} per 
cent. when reforming naphthas for the raising of anti- 
knock qualities. The catalytic processes yield some- | 
what less gas, and an average for all forms of | 
cracking would be in the region of 20 per cent. on the | 
input of the process, or about 10 per cent, on the re- | 
finery throughput. On a refinery capacity of 10 million | 
tons this would mean 1,000,000 tons of gas. This gas | 
contains approximately 50 per cent. by weight of C, 
and C, hydrocarbons and about 5 per cent. by weight 
of ethylene. With efficient recovery one might expect 
a sufficient quantity of propane and butane to cover 
the demands for bottle gas (at present only about 
4,000 tons, but increasing), and a yield of over 300,000 
tons of C, and C, fractions, of which nearly half would 
be in the unsaturated state (olefines). Such a quantity 
would be in excess of any immediate requirements of 
the organic chemical industry, but any surplus would 
be used for the manufacture of aviation spirit, which is 
made from these gases by polymerisation or alkylation, 
The cracking processes are flexible, and generally the 
quantity of gas made can be adjusted over fairly wide 
ranges. 





(To be continued.) 





AUXILIARY GENERATING PLANT 
FOR AIRCRAFT. 


A CHARACTERISTIC feature of the modern multi- 
engined aircraft is the abandonment of the practice of 
driving the numerous auxiliaries from the main engines 
and the adoption of independent generating units for 
supplying the auxiliaries with current. An example 
of such a unit is illustrated on pages 266, 267 and 270, 
the designers and manufacturers being Messrs. Rotol 
Limited. The aircraft auxiliary equipment neces- 
sitates the provision of compressed air for operation of 
instruments and brakes and of hydraulic power for the 
retraction of the undercarriage and the movement of the 
gun turrets. The compressors and pumps are motor- 
driven and, in addition, current is required for a variety 
of other The completely independent and 
self-contai plant described below is a skilful and 
effective solution of the problems involved in providing 
for the power requirements of a large aircraft. Obvi- 
ously, light weight and small bulk are essential, and the 
production of noise, fumes, or vibration in the body of 
the aircraft cannot be tolerated while, moreover, the 
unit must be capable of operation by remote control. 
It will be clear that to meet these requirements the 
auxiliary unit must differ considerably from a con- 
ventional generating set. 

The unit consists of a six-cylinder petrol engine ratea 


at 60 brake horse- at-a governed speed of 3,750 
r.p.m. and a rated altitude 


12,000 ft., the engine 
driving a 20-kW alternator a 3-kW direct-current 
generator, the latter havi im tandem, a 0-75-kW 
exciter for the alternator. total weight of the unit, 
including the casing in which it is housed and the base 

is 500 1b. The overall dimensions of the casing 
are 3 ft. pers = ni hney 3 2 ft. 4 in. wide. 
A good of compactness of unit may be 
ee eee, Tint ®. ysee 208, the Sets. of which 
ws casing its hi lid open to 
exhibit the plant within the peo. 2 the 
easing in the condition in which the unit normally 
functions. The casing, which is soundproof as may be 
inferred from the lagging visible on the inside of the 
lid in Fig. 1, is not, of course, hermetically sealed ; there 
are two at one end. These ings are just 
visible on the right in Fig. 3, and comprise a vertical 
duct for the escape of hot air and exhaust gases and a 
horizontal duct at the crankshaft level through which 
cooling air is drawn by a fan. The tubular structure 
seen at the bottom of the casing in Fig. 3 is a three-point 
support which is attached to the aircraft body. The 
shell of the casing is double, and there is an air space 
between the outer and inner skins, the sound-damping 
lagging prang steeshed to the latter and the air space 
preventing objectionable radiation of heat. The casing 
is fireproof as well as soundproof. The fittings seen 
towards the left in Fig. 3, are a filler cap and dipstick 
for the engine lubricating oil tank. 

The general arrangement of the unit will be clear 
from Fig. 2. This shows the heads of three of the 
engine cylinders, which are horizontal and opposed, 
the exhaust pipes from each bank of cylinders, the air- 
cooling fan on the right, and, on the left, the alternator 
surmounted by the direct-current generator. In this 
view the unit is slightly tilted so as to show the bottom 
surface. The three projecting pins seen on the bottom 
are the bolts for fixing the unit to the base frame. 
These are carried in rubber blocks to damp out vibra- 
tion, which, since the rotating are in virtually 
perfect balance, is very slight so that no vibration is 
transmit to the aircraft. The dise on the right, 
above the forked exhaust pipe, is the carburettor flame 
trap. The position of the magneto can be identified 
by the sparking plug leads. The horizontal cylindrical 
body seen below the exhaust manifold and having a 
projecting cross-handle is the lubricating oil filter. 
Part of the crankease sump is also visible in this region. 
The details of the engine and transmission are best 





shown by the sectional drawings, Figs. 4 and 5, page 
267, while the two external views, Figs. 6 and 7, page 
270, show the generator and fan ends of the unit, 
respectively. Figs. 8 and 9 show the transmission and 
timing gears, Fig. 9, in addition, indicating the stag- 
gered disposition of the two opposed banks of cylinders. 

Reference to Fig. 4 will show that the cylinders are 
air-cooled and that sleeve-valves are employed. The 
cylinder bore is 3j in., and the stroke 3 in., the swept 
volume being 161 cub. in. (2-64 litres). The compres- 
tion ratio is 7-8 to 1. The cylinders are of aluminium 
alloy and the centrally-split crankcase to which they are 
bolted is of light alloy. The inlet manifold is seen at 
the top and the exhaust manifold at the bottom. The 
cylinder heads are of aluminium alloy and are fitted with 
two ri Provision is made for two sparking plugs 
in each head. The crankshaft is mounted ia four lead- 
bronze lined steel-shell bearings and has three pairs 
of cranks at 180 deg., an arrangement which will be 
clear from Figs, 4 and 5. To the right of the cylinders 
in Fig. 5 the shaft carries a driving pinion and is then 
supported in a large ball bearing, beyond which it is 
continued into the spindle of the alternator rotor. A 
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short extension of the shaft carries the cooling fan, the 
connection between the extension and the fan disc 
being through splines and a bonded rubber ring, the 
latter acting as a damper, though the shaft is notably 
free from torsional vibration. The shaft journals and 
erankpins are hollow and stoppered, as shown in 
Fig. 5, oil being supplied to the crankpins from the 
journals by the usual drilled passages. Both the crank- 
pins and shaft journals are nitrogen-hardened. Refer- 
ring again to Fig. 4, it will be noticed that the con- 
necting rods, which are of drop-forged steel, have 
big-end caps of the half-round type. The shells are of 


steel, lined with lead-bronze, and the mating surfaces | | 


of the caps and rod end are serrated in order to remove 
bending stresses from the cap studs. 
rod small ends have bronze bushes. The gudgeon pins | 
are of the hollow floating type. The pistons are of light 
alloy and have two gas rings and two scraper rings. 
The sleeve valves are actuated by crankpins on 

spur wheels on a vertical axis and have, therefore, an 
oscillating rotary as well as a reciprocating motion. 


One of the crankpins is indicated at a in Fig. 4, with | | 


ita ball connection to the sleeve. The wheel 4 is fitted, 
opposite to the crankpins, with an adjustable balance | 
weight c. These weights are clearly visible in Fig. 9, 
which shows the train of gears for the two banks of 
cylinders. The pinions between the two lower wheels | 
in Fig. 9, on each side, drive the trains, the upper 
pinions being idlers only. Each driving pinion is 

mounted on a vertical shaft which, at its lower end, 

drives the scavenge and pressure lubricating oil gear- 

type pumps in the crankcase sump. This arrangement 

is not shown in Fig. 4, though the pump casings, 

visible on each side of the sump, may be recognised. 

The vertical shafts are rotated through bevel gears 

by horizontal shafts driven through helical gearing 
from the crankshaft pinion. The driving wheels of 
these two shafts are seen at the bottom of Fig. 8/ 
with idler pinions interposed between them and the 

shaft pinion. This pinion also drives the direct-cur- 

rent generator through a pair of idlers seen vertically 
above it and also shown in Fig. 5. It will be seen 

that the sleeve-driving pinion on the right of Fig. 4 

has at the upper part of its hollow spindle an inserted 

spindle carrying a small pinion -which meshes with a 

larger one driving the shaft of a vertical generator for 

the electric tachometer, d, which runs at a quarter of 
the engine speed. 

The sleeve-driving pinion on the left of Fig. 4 is| 
shown fitted to receive the spindle of the vertical 
governor e, which operates the carburettor throttle | 
and controls the engine speed within fine limits from 


The connecting- | | 
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r= exhaust manifolds, visible in Fig. 2, are lettered i in 
. Fig. 4. To protect the cylinders from radiated heat the 

a manifolds are surrounded .by perforated aluminium 
shrouds to guide the cooling air from the fan as desired, 
| thus maintaining the manifolds at a satisfactory tem- 
perature. With the same object of deflecting the 
entering air stream, baffles are fitted on the tops of the 
cylinders, and can be seen near the air inlet branches 
| in Fig. 6. 

The fan, seen at j in Fig. 5 and on the left in Fig. 7, 
is of the multi-vane type. It draws air through the 
lower of the two openings in the casing, as previously 

| mentioned, this air being directed to cool the engine 
cylinders, the oil cooler, the alternator and the direct- 
| current generator. One stream of air flows over the 
cylinder fins and then escapes to the upper part of the 
casing. Another stream is led to the two generators 
and similarly escapes after circulating through them, 
while « third stream is passed through the oil cooler 
situated below the alternator and lettered k in Fig. 5 
| | This air is then employed to create a strong current in 
| | the rear of the casing, and this current sweeps the hot 
| | air escaping from the engine straight out of the upper 
| 





exit duct and maintains a low temperature round the 
electrical machines. The upper and lower ducts can 
™ | be formed to join in a single streamlined “ blister ” on 
| the exterior of the aircraft body. The engine exhaust 
| manifolds are coupled by flexible joints to twin tail 
pipes, as seen in Fig. 7. These pipes join into a single 
no-load to overload. Another of the sleeve-driving | pipe situated within the upper air duct in which, if 
pinions provides the drive for a screened six-cylinder | desired, an exhaust silencer can be fitted. 
magneto mounted vertically and lettered f, in Figs. 4| The alternator, /, Fig. 5, is seen on the left in Fig. 6. 
and 5. All these drives are by splined connections to It may be pointed out that the curved construction 
the sleeve-driving pinions. The magneto can also be | seen in this figure on the right of the alternator and 
readily identified in Fig. 6, and the tachometer genera- | terminating in a square flange is not a branch pipe, as 
tor in Fig. 7, just in front of the sparking plug leads might be supposed, but is simply one leg of the sup- 
leaving the magneto. The governor can be distin-| porting structure of the engine assembly. The alterna- 
guished in Fig 6, partially obscured by the sparking | tor consists of a stator bolted to the end of the engine 
plug leads. The carburettor is prominent in both | crankcase and a rotor with a spindle keyed to the crank- 
Fig. 6 and Fig. 7, and is lettered g in Fig. 5. It is| shaft. A light-alloy cover closes the end of the stator 
of the down-draught type and feeds branch pipes A, | and carries a roller bearing for the rotor spindle. The 
Fig. 4, leading to the cylinders, the cylinder con- bearing housing is prolonged to form a guard for the 
nections being of oblong contour, as shown in Fig. 9. | dog clutch provided for hand starting the engine. The 
The dark openings seen in the centres of these slots | crankease end, or rather the gear case, has openings 
are ports in the sleeve valve, two of which are also | through which the cooling air is forced through the 
visible on the right in Fig. 4. The carburettor has | alternator to escape into the casing by openings in the 
a built-in automatic altitude control which will function | cover ; these openings, as seen in Fig. 6, also give access 
satisfactorily up to 25,000 ft. Part of the flame trap | to the slip rings and brushes, the field windings being 
is seen as a disc in several of the illustrations, but its | carried on the rotor and supplied with exciter current 
complete form is shown in Fig. 1, where a trumpet- |from the direct-current generator. The alternator 
mouthed opening forms the intake, and shows that the | sapplies three-phase current at 110 volts and 250 cycles. 
air is drawn from the interior of the casing. The| The normal rating is 20 kW at 3,750 r.p.m., with a 
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batteries, among other duties. These auxiliary units 
are designed to run continuously for very long periods 
without any attention and to adjust themselves auto- 
matically to the demand. They are in operation not 
only while the aircraft is in flight, but may also be 
required to function in harbour or at an aerodrome ; 
great care has, therefore, been exercised to ensure 
reliability and durability. 





POST-WAR METALLIFEROUS 
MINING IN GREAT BRITAIN. 


Ons of the main points emphasised in a memorandum 
on “The Production of Non-Ferrous Metals and 
Minerals, other than Coal, in Great Britain,” prepared 
by the Council of the Institution of Mining and Metal- 
lutgy and submitted to the Minister of Reconstruction, 
is the need for adequate relief from present taxation. 
It is added that unless such relief can be granted, the 
other recommendations contained in the memorandum 
will lose their significance and the matter is considered 
so important that, at the suggestion of the Institution, 
an independent committee, representative of the British 
mining industry at home and overseas, been 
formed and is preparing a memorandum on the taxation 
of mining enterprise for submission to the Government. 
Reviewing the present position in home non-ferrous 
metal mining, the Institution’s memorandum states 
that among contributory causes of the gradual decline 
of the industry during the past 40 years, other than 
inequitable taxation, are the difficult and costly process 
of securing title, the arbitrary nature of Royalty 
charges, the delay in the production of detailed geo- 
logieal surveys of the mineralised areas, and, to some 
extent, the absence of adequate facilities for smelting 
and refining. To these, it is pointed out, must be 
added the discovery of cheaper sources of ore in other 
countries, sharp fluctuations in metal prices, the 
emigration of skilled employees, increasing costs of 
labour, coal and power, and also the Government's 
indefinite attitude to the industry in the past, with the 
~—s lack of a centralised organisation to deal 
with it. 

The compilers of the report contend that whereas 
almost every commission or investigation on supplies 
or reserves of coal has called for, and has received, 
help from the Geol 


metalliferous apes. On the outbreak of the present | 


war, however, t 
and effort concentrated on the mineral industries, 
namely, coal, iron and non-ferrous metal mining, and 
the water supply industry. It is emphasised that much 
remains to be done before the essential appraisal of the 
prospects of the mineralised areas can be made, and, 
further, that the completion of the programme can be | 
accomplished only if adequate staff is provided to! 
meet the various needs of the Geological Survey. The 
Council of the Institution therefore recommend that, 
firstly, the Survey should undertake the mapping, on 
a suitable scale, of all areas in the United Kingdom 
known or suspected to be mineralised, and that it 
should examine the mineral occurrences by all known | 
means of investigation, including geophysical methods, 
and, where desirable, by air photography. The work 
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ducts such as base-metal concentrates or complex 
gold-bearing concentrates, owing to the lack of adequate 
metallurgical facilities. 

The concensus of opinion among mining engineers 
with local and general experience, supported by eco- 
nomic geologists who have studied the ground, is that 
there remain in this country valuable possibilities 
awaiting investigation. In considering the future of 
home metal mining, it is pointed out that account must 
be taken of the increase in the rate of production, and 
the reduction in costs, made possible by modern 
methods and appliances. An instance of this is given, 
it being stated that during the 60 years up till 1920, 
the Mill Close Mine, Derbyshire, produced lead con- 
centrate at the average rate of 2,700 tons per annum. 
In 1920, the mine was acquired by the present company 
and production continued at the same rate for nine 
years. Then modern pumping plant was installed, and 
during the subsequent nine years production averaged 
24,670 tons of 82 per cent. lead concentrate py annum 
and reached a maximum yearly tonnage of 40,000. 

The report concludes with the statement that whereas, 
in the realm of agriculture, the Government possesses 
a highly developed and efficient organisation im the 
Ministry of Agriculture and Fisheries, there is no 
corresponding establishment to give equivalent atten- 
tion and service to what are described as the ly 
important mineral and metal industries. The Mi 
Department is considered to be inadequate for the 
services required and it is added that, since the creation 
of the Ministry of Fuel and Power, the precise functions 
of the Department have been obscured. It is therefore 
recommended that a comprehensive t be 
established by the Government to deal with all aspects 
of the metal and mineral industries of the United 
Kingdom and to make contacts with Empire and other 
countries overseas. These objects, it is considered, 
could best be performed by the creation of a Ministry 
of Metals and Minerals (excluding coal and petroleum). 
It is, however, recognised that time may elapse before 
such a Ministry could be formed ; hence it is recom- 
mended that, immediately the present emérgency 
permits, a Metals and Minerals Commission should be 
appointed. This should have power to take over 
the functions of the Non-Ferrous Mineral Develop- 
ment Control of the Ministry of Supply in connection 





ieal Survey, it was not until 1937 | 
that any considerable effort was made to examine | 


» existing programmes were cancelled | 





should be undertaken with special reference to the 


with existing producing mines, and should generally 
foster the metalliferous mining and smelting industries 
in this country. In the second place, the Commission 
should work in close collaboration with the Geological 
Survey, and, thirdly, it should have power to establish 
reasonable terms and conditions for prospecting 


licences and mining leases and secure the concurrence 


of mineral-right owners where this is to the national 
advantage. 





INSTITUTION ELECTIONS. 


InstiruTiON OF MecuanicaL ENGINEERS. 
Associate to Associate Member.—Norman Boydell, 
Eastbourne; James Humphries, Newcastle-upon- 
Tyne; Cyril William Newberry, B.Sc. (Eng.) (Lond.), 
Derby ; William Frederick Proehl, B.Sc. (Eng.) (Lond.), 
Byfleet. 
Graduate to Associate Member.—William David 


PERSONAL. 


Mr. J. R. BEARD, M.Se., M.LE.E., has been ~ 
nominated, and Simm JOHNSTONE WRIGHT, M.Inst.c' i 
M.1.E.E., nominated, to serve on the Engineering Jj; 
Council as representatives of the Institution of Ek 
trical Engineers. Mr. Harry Jackson, M.I.Mech.} 
M.1L,Struct.E., A.M.Inst.C.E., A.M.1.E.E., has been nomi 
nated to serve on the Engineering Joint Counci! 
representative of the Institution of Structural Engine: 1 

COLONEL C. J. Hist has resigned his office as Boar: 
of Trade representative on the Regional Board for Scot 
land and has been succeeded by Mr. R. A. Macira> 
the Regional Controller of Factory and Storage Premisc. 
CarTain B. H. Perer has also resigned his office ; 
Board of Trade representative on the Regional Boa: 
for the South-Western Region, and his successor 
Mr. Barry Kay, the Regional Controller of Factory an. 
Storage Premises. 

Mr. H. TOWNSHEND has been appointed Director o; 
Telecommunications Services in the Post Office, as fron 
the beginning of May. 

Mr. W. M. Coprineton, M.C., M.A,, and Caprais 
Hvueu VIVIAN have been elected directors of the Great 
Western Railway Company. 

Mr. J. HERBERT ASTON has retired from the positio: 
of chairman of Tube Investments, Limited, and has been 
succeeded by Mr. I. A. R. STEDEFORD, who also retains 
his position as managing director. Mr. Aston, however 
is to remain on the board of the company. Mr. G. § 
MAGINNESS has been elected deputy chairman. 

Mr. L. 8S. Kinnear, secretary of the British Oxygen 
Company, Limited, has been elected a director. 

Mr. Rospert W. Foor, who was appointed Director 
General and Chief Executive Officer of the British Broad 
casting Corporation in September, 1943, is leaving to 
take up the new position of full-time chairman of th« 
Mining Association of Great Britain. Sm Evan Wu. 
LiaMs, Bt., D.L., LL.D., will continue to act as President 
until the approaching end of the Association's year 
Thereafter, the offices of President and Vice-President 
will be filled annually. Mr. W. A. Ler, C.B.E., the 
present director of the Association, will hold the office of 
deputy chairman in future. Mr. W. J. HALey, at present 
Editor-in-Chief of the British Broadcasting Corporation 
is to succeed Mr. Foot as Director-General. 

Mr. G. D. H. Corte has resigned from the Council of 
| the Royal Society of Arts, and Sm Davip MEEK, O.LE.., 
O.B.E., has been elected to fill the vacancy. 

Mr. EB. G. SaHLin, who has been Swedish Consul- 
General in London since 1918, has retired on reaching the 
age limit. His successor is to be Mr. Constans LunpD- 
Q@utst, hitherto Consul-General at Calcutta and Bombay. 





Mr. H. N. Corry has been appointed District Pitwood 
| Officer, at District No. 3, Commerce House, Paragon- 
street, Hull. 
| Mr. D. J. Mooney has been elected chairman, and 
Mr. FRANCIS ALLEN, J.P., and Mr. J. R. FARQUHARSON 
deputy-chairmen, of the Council of the Nigerian Chamber 
of Mines. 
| Mr. C. D. Gres has been elected a director of Messrs. 
A. Reyrolle and Company, Limited. 
Mr. L. E. Rerorp has been re-elected President of 
the Shipping Federation of Canada Incorporated, Mon- 


finding of new beds of ore and useful minerals and to| Mendis Abeysekera, Colombo, Ceylon; John Crowe treal, for 1944. Mr. E. W. Vourss has —_— so-ciectas 
the extension of ore-bearing ground, both laterally | Bissett, Wh.Sc., Gillinghant; John Basil Brennan, vice-president and Mr. W. C. OLSEN, treasurer. 


and in depth, around mines which are no longer operat- | 
ing. The Council’s second recommendation is that 


M.Sc. (B’fast), Belfast; Percy Malcolm Gladwell 


| Brown, B.Sc. (Eng.) (Lond.), Aberdare, Glam. ; Robert 


Masor W. R. Brown, D.S.O., has been appointed a 


| director of The Power-Gas Corporation, Limited, and Mr. 


in order to prevent the loss of valuable information, it | Noel Close, York ; Thomas John Davies, Pontypridd ;| Ww. R. Beswick (London manager); Mr. R. W. RUTHER- 


should be compulsory for the management of a mine | 
which is about to cease operations, to send prior notifica- 
tion to the Geological Survey. It should then be an 
obligation of the Survey to examine all working and 
exposed faces in the mine and to file a record of the 
examination for attachment to the plans. Finally the 
Council recommend that the staff of the Survey be | 
strengthened and that funds be made available to} 
meet the undertaking of these duties. } 

With regard to ore treatment and metal production, 
the report states that, in spite of the enormous expan- 
sion in the world’s metal production and consumption, 
there has been no corresponding growth of the non- 
ferrous metallurgical industry of Great Britain, an 
industry capable of giving employment to many people. 
That this has not been due to lack of skill or technical 
ability is indicated by the fact that methods and pro- 
cesses initiated in this country are now widely used 
abroad, There is thought to be little doubt that the 
re-establishment of metallurgical facilities in this 
country would encourage home mining enterprise and, 
at the same time, help to meet the home consumption 
of metals which, at present, is almost wholly dependent 
upon imported supplies. This is stated to be par- 
ticularly the case in respect of copper, zine and lead. 
At present no electrolytic copper or zine is produced 
in this country and large supplies of these materials 
have to be imported. Moreover, many British mines 
overseas are unable to market, in this country, pro- 





Jack Craven Dinsdale, Manchester; Cristian Peter 
Dunkel, Oxford; Cyril Henry Fennell, Bridgend ; 
George Harland Findlay, Stanmore, Middx. ; Leslie 
Edmund Frost, London; Donald Gallie, Livingstonia, 
Africa; Lieut. (E.) George Allan Fenn Hally, M.A. 
(Cantab.), R.N.; William Austin Jackson, Ipswich ; 
Shauti Sarup Jagota, Golden Rock, S. India; Harold 
George Jones, B.Eng. (L’pool), London; Lieut. (E.) 
Henry Charles Newberry, R.N.; Anthony Procter, 
B.Sc. Tech. (Manch.), Newcastle-upon-Tyne; Kenneth 
Arthur Sherwin, B.Sc. (Eng.) (Lond.), Frodsham ; 
Thomas John Tarrant, Neath; John James Thomas, 
Newport ; Harold Dewhirst Thompson, Harrow ; John 
Aubrey Vivian, Purley; Lieut. (A.) John Ratcliffe 
Whitaker, R.N.V.R.; George Gordon Wigley, Rugby. 





THe ROYAL AERONAUTICAL Soctery.—The annual 
general meeting of the Royal Aeronautical Society, of 
which Mr. A. Gouge is President, was held on March 27. 
Ten new members of the Council were elected for the 
session 1944-45, namely, Mr. E. J. N. Archbold, Air 
Commodore F. R. Banks, Mr. W. C. Devereux, Mr. G. H. 
Dowty, Mr. A. G. Elliott, Major F. B. Halford, Mr. N. 8S. 
Muir, Mr. G. E. Petty, Major B. W. Shilson, and Mr. C. OC. 
Walker. The President and the vice-presidents of the 
Society are elected annually in May or June and take 
office in the following October. 


FORD (technical sales manager), and Mk. CHARLES ROBSON 
| (aecretary), directors of Messrs. Ashmore, Benson, Pease 
and Company, Limited. 

Mr. Conrad GRIBBLE, assistant engineer (new works 
| and bridges), Southern Railway, has been made Deputy 
| Chief Civil Engineer. He will continue to deal with matters 
| concer ‘ing bridges and new works. Certain alterations 
in titles have also been approved: Lt.-Cor. G. L. HALL, 
hitherto assistant engineer (signals and telegraphs) is now 
Signal Engineer; Mr. A. Dean, hitherto assistant 
engineer (maintenance) is now Maintenance Engineer ; 
Cou. A. B. Cuestrer, hitherto general assistant, is now 
Assistant Engineer (General); and Mr. L. J. BoucnEr, 
hitherto chief assistant to assistant engineer (signals and 
telegraphs) is now Assistant Signal Engineer. 

Mr. Georrrey Smrrn, M.B.E., managing editor of 
Flight and Aircraft Production, is visiting America, at the 
request of the Ministry of Production, in connection with 
the interchange of technical Preas information. 

Mr. E. R. Watson, who has served in the electrical 
test department of The Brush Electrical Engineering 
Company, Limited, for more than 50 years and has been 
its chief for 42 years, has now retired. 

Mr. J. R. Stureron, B.Sc. (Eng.) (Lond.), depart- 
mental apprentice under the Norwich Electricity Depart- 
ment’s Training Scheme, has been appointed to a post as 
junior station engineer with the Ministry of Aircraft 
Production. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Quieter times are being experienced 
in some Sheffield steel and engineering works as a result 
or irregular supplies of coal and changes in the types of 
products ordered. Manufacturers had difficulty in carry- 
ing on with the 10 per cent. reduction, but the strikes of 
miners have increased the cut. A considerable amount 
of town’s gas is used in various processes of steel manu- 
facture, and the supply of gas has been fairly adequate 
in spite of reduced supplies of coke-oven gas from some 
coking plants. Power from the electricity grid is exten- 
sively used, and the supply of current is being maintained 
satisfactorily. Plans have been made for a two days’ 
break at Easter. At the majority of works, the holiday 
will extend over Easter Monday and Tuesday, but in the 
case of one of the biggest concerns in the district, the 
second day’s holiday will be staggered so that production 
may not be unduly disturbed. Arrangements have been 
made for the maintenance staffs to work through the 
holiday period and carry out the more extensive repairs 
that have become neceasary. Satisfactory progress has 
been made with the execution of the numerous orders 
for farm and garden tools and implements. Good 
deliveries have been made and supplies are now larger 
than has been the case for a long time. The engineers’ 
small tools industry also has reduced the arrears of 
deliveries. 

South Yorkshire Coal Trade.—The coal supply position 
has deteriorated. The strikes have greatly reduced 
production and, in spite of constant direction of the 
limited production, it has not been possible to meet re- 
quirements. There are best South Yorkshire hards or 
washed and graded steams for early delivery, and the less 
essential users have had to be content with modest de- 
liveries of inferior fuels. Washery fines have been in 
keen demand, and outcrop coal has proved to be a 
useful substitute for pit coal. The demand for house 
coal has diminished and it has been possible to divert 
house-coal qualities to the steam-coal market. 
The supply of coking coal has been short, and the blast- 
furnace coke available has not been easily allocated ; the 
reserves of patent-oven coke and gas coke have been 
considerably depleted. No export business has been 
possible except that of a high priority character. 


some 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—The serious drop in production 
in South Wales during the war years was emphasised 
by Mr. Thomas Williams when he was installed chairman 
of the South Wales branch of the National Association 
of Colliery Managers. He pointed out that, between 
1939 and 1943, the output in the district had declined by 
about 10,750,000 tons, or 28 per cent., as against a fall 
of 13 per cent. in manpower. Earnings per man-shift 
had increased from 11s. 6d. to about 188. 9d. during the 
same period, yet output per man-shift was down from 
21-80 owt. to 18-15 cwt. Mr. Williams ascribed these 
drops to increased absenteeism and slackening in effort 
on the part of the miners. Business was still difficult to 
negotiate for ordinary industrial users on the Welsh 
steam-coal market during the past week. Collieries, as 
a rule, were engaged to practically full capacity in 
maintaining supplies for the essential war factories and 
the public-utility undertakings who were taking supplies 
not only to meet their daily needs, but were also rebuild- 
ing stocks which had been depleted by the strikes. As 
a result, there was little coal offering for delivery during 
the next few months for the ordinary home users or for 
general export. What shipments were made were in 
respect of Government-directed business. The demand 
from neutral sources was active ; and some of the inferior 
qualities were available for export to these markets, but 
the lack of suitable shipping held business in check. All 
the large descriptions were well placed with forward 
bookings and were firm in tone. The acute scarcity of 
sized and bituminous small grades was pronounced and 
with a keen demand for these the tone was strong. Best 
dry steam smalls were active, but inferiors were plentiful. 
Gas cokes were in little demand ; there were numerous 
orders for the foundry grades. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that a fair volume of business continues to be transacted 
in tin-plates and their substitutes and that orders on 
makers’ books are growing into a substantial figure. 
Steel sheets remain active, and manufacturers are operat- 
ing to capacity. There is a good demand for most 
descriptions of iron and steel scrap, but the pressure for 
deliveries is slightly easier. The prices of iron and steel 
products are unchanged. 





JAMES FORREST LECTURE.-—The James Forrest Lecture 
of the Institution of Civil Engineers will be delivered at 
5.30 p.m. on Tuesday, June 13, by Professor C. E. Inglis, 
0.B.E., F.R.S., who has chosen as his subject “‘ Mechani- 


NOTES FROM THE NORTH. 


GiLascow, Wednesday. 

Scottish Steel Trade.—Steel is to be employed to a 
greater extent for the construction of private houses, so 
that the iron and steel industries can anticipate con- 
tinued full-scale production for some time. The steel- 
producing capacity at present is estimated at about 
16,000,000 tons of ingots per annum, and if a large 
export trade is to be added to the housing programme 
this capacity may have to be increased. Production 
in Scotland is again increasing, and the output should 
reach the full capacity as soon as fuel supplies become 
normal. Order books are filling up steadily and there 
will be a particularly busy period ahead for plate and 
sheetmakers and re-rollers. Current quotations are as 


follows :—Boiler plates, 171. 12s. 6d.; ship plates, 
161. 38.; sections, 151. 8s.; medium plates, 4 in. and 
thicker, rolled in sheet mills, 217. 15s.; black-steel 


sheets, No. 24 gauge, 221. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for 
home delivery. 

Malleable-Iron Trade.—There is no new feature in 
the malleable-iron trade, and, as raw materials are in 
adequate supply, work is continuing normally. 

Scottish Pig-Iron Trade.—Hematite remains in some- 
what short supply, but basic and foundry irons are fairly 
plentiful. Orders are coming to hand steadily. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—New business is on a moderate scale 
only. Buyers of iron and steel have substantial con- 
tracts against which to draw and are not desirous of 
placing further orders, but the early renewal of market 
activity is anticipated. Native ironstone is still plentiful 
and imports of overseas ores show some further improve- 
ment. Most descriptions of pig iron are in good supply 
and there is no shortage of semi-finished iron and steel. 
There has been some reduction in the deliveries of steel 
semies, rendering it necessary to draw slightly on reserve 
supplies which consist largely of imported commodities. 
Finished-steel producers are dealing satisfactorily with 
most of the delivery claims of priority buyers. 


Foundry Iron.—The consumption of foundry pig, 
which has not been heavy for some time, is on a further 
reduced scale. Stocks held by users are substantial and, 
to reduce transport difficulties, delivery allocations are 
subject to restrictions. The make of Cleveland qualities 
is still small and foundries in this area continue to use 
Midland brands. 

Basie Iron.—The output of basic iron is rather in 
excess of the requirements of the makers’ own consuming 
departments, but there is no tonnage on the market. 
Producers believe that the requirements of their steel 
plants will increase and are retaining the whole of the 
make of the basic blast-furnaces. 

Hematite, Refined and Low-Phosphorus Iron.—Hopes of 
some expansion in the limited production of hematite 
are encouraged by the better supplies of ore of a quality 
needed for its manufacture which are now coming to 
hand. In the meantime,’consumers are obtaining allo 
cations of parcels to meet their immediate needs. Out- 
puts of low- and medium-phosphorus grades of iron and 
of refined qualities are steadily taken up. 

Manufactured Iron and Steel.—The semi-finished iron 
branch of trade shows no new feature. Finished-iron 
manufacturers have few orders for the lighter commodities 
but are busy on contracts for heavy descriptions of 
material. Re-rollers are running their mills at full 
capacity and have work in hand that will keep them 
busily employed for the next month or two. They 
continue to demand maximum deliveries of prime and 
defective billets and bars. Plates and sheets are needed 
in quantities that ensure full activity of the producing 
plants to the end of June and afterwards. Light and 
medium sections are sold well ahead and makers report 
substantial forward inquiries. Railway and colliery 
requisites are still in good demand. Heavy joists and 
sections are in little request, but makers are busily 
engaged on the production of other commodities. 
Scrap.—Users of good steel scrap, heavy cast-iron 
scrap and machinery metal are urging merchants to 
increase deliveries. 





PROPOSED HATFIELD MEMORIAL LECTURE.—In the 
course of his address at the 63rd general meeting of 
Messrs. Thos. Firth and John Brown, Limited, held on 
March 29 at Sheffield, the chairman, the Rt. Hon. Lord 
Aberconway, C.B.E., stated that it had been pr>»posed 
to commemorate the work of the late Dr. W. H. Hatfield, 
F.R.S. The suggesti-n was to establish, with the 
University of Sheffield, the Royal Society, and the Iron 
and Steel Institute, an annual lectureship on studies in 





cal Vibrations.” 





the fields which Dr. Hatfield had made peculiarly his own. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, April 11, 3 p.m., The Mack- 
worth Hotel, Swansea. ‘‘ Generation and Utilisation of 
Steam in the Heavy Industries,”’’ by Mr. G. E. Hider. 
Southern Branch: Saturday, April 15, 2.15 p.m., The 
Royal Pavilion, Brighton. Joint Meeting with the 
Southern Association of THE INSTITUTION OF CIVIL ENGI- 
NEERS. Symposium of short papers dealing with aspects 
of civil engineering contractors’ plant, by Sir George M. 
Burt and others. Midland Graduates’ Section: Monday, 
April 17, 7 p.m., The James Watt Memorial Institute, 
Birmingham. “ The Development of the Reciprocating 
Steam Engine,” by Mr. David Waine. Institution : 
Friday, April 21, 5.30 p.m., Storey’s-gate, St. James’s 
Park, 8.W.1. Informal Meeting. Discussion on “ Plan- 
ning an Aero-Engine Production Programme,” to be 
opened by Mr. E. Fairbrother. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 11, 
5.30 p.m., 85, The Minories, E.C.3. ‘“‘ Some Notes on 
Welded Ship Construction,” by Mr. James Turnbull. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Scottish 
Centre; Tuesday, April 11, 6.15 p.m., The Royal Tech- 
nical College, Glasgow... Annual General Meeting. “‘ In- 
dustrial Fire Risks,’”’ by Messrs. W. F. Cooper and F. H. 
Mann. Transmission Section: Wednesday, April 12, 
5.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
“Copper Conductors for Overhead Lines,” by Messrs. 
G. W. Preston and H. G. Taylor. South Midland Wireless 
Group: Wednesday, April 12, 6 p.m., The James Watt 
Memorial Institute, Birmingham. Annual General Meet- 
ing. “‘ A Survey of the Problems of Post-War Television,’’ 
by Mr. B. J. Edwards. Installations Section: Thursday, 
April 13, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “* The Electrical Aspect of Farm Mechanisation,”’ 
by Mr. C. A. Cameron Brown. 

INSTITUTE OF WELDING.—Wednesday, April 12, 6 p.m., 
The Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. ‘“‘ Factors Controlling the Weld- 
ability of Steel,” by Dr. L. Reeve. 

INSTITUTION OF CIVIL ENGINEERS.—Birmingham As- 
sociation: Thursday, April 13, 5.45 p.m., James Watt 
Memorial Institute, Birmingham. (i) “‘ Use of Plastics 
in Structures,” by Mr. S. L. Daniel. (ii) ‘‘ Use of Plastics 
in Fittings and Furnishings,” by Mr. A. W. Jones. 
(iii) “‘ Decorative Use of Plastics,”” by Mr. N. W. Knews- 
tubb. Yorkshire Association: Saturday, April 15, 2.30 
p.m., Royal Victoria Station Hotel, Sheffield. ‘‘ Plastics : 
Applications and Limitations,’”’ by Mr. W. Astle. 

INSTITUTE OF MEeTaAts.—London Local Section : Thurs- 
day, April 13, 6.30 p.m., The Junior Institution of 
Engineers, 39, Victoria-street, Westminster, S.W.1. 
Annual General Meeting. ‘“‘ Quality Control, with Parti- 
cular Reference to Metallurgical Inspection,”’ by Dr. B. P. 
Dudding and Mr. W. J. Jennett. 

INSTITUTION OF CHEMICAL ENGINEERS.—Friday, 
April 14, Connaught Rooms, Great Queen-street, W.C.2. 
Annual Corporate Meeting at 11 a.m. and 3 p.m. 
Luncheon at 1 p.m. For programme, see page 249, ante. 
NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, April 14, 6 p.m., The Literary 
and Philosophical Society, Newcastle-upon-Tyne. Dis- 
cussion on “‘ Radiological Testing.” 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 14, 
6.15 p.m., 39, Victoria-street, Westminster, S.W.1. 
Ordinary Meeting. ‘“‘The World of Print,” by Mr. 
A. E. B. Kearsey. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
April 14, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Lecture: “‘ The Manufacture of Glass,” by 
Mr. R. F. Taylor. 

INSTITUTION OF PRODUCTION ENGINEERS.—Lincoln 
Sub-Section: Friday, April 14, 6.30 p.m., Technical 
College, Lincoln. ‘‘ The Foreman as Manager,” by Mr. W. 
Puckey. London Section: Friday, April 14, 7 p.m., The 
Institution of Civil Engineers, Great George-street, S.W.1. 
** Some Aspects of the Production Engineer’s Problems in 
the Post-War Re-Establishment,” by Mr. H. W. Bowen. 
Preston Section : Saturday, April 15, 2.30 p.m., Canteen, 
Messrs. British Northrop Loom Company, Limited, Daisy- 
field, Blackburn. Colour films on “‘ The Manufacture and 
Use of Abrasives.” 

INSTITUTE OF BRITISH FOUNDRYMEN. — Sheffield 
Branch: Friday, April 14, 7 p.m., The Royal Victoria 
Hotel, Sheffield. ‘Some Ground Work on a Flying 
Casting,” by Mr. M. Brown. 

INSTITUTE OF Economic ENGINEERING.—Midland 
Section: Saturday, April 15, 3 p.m., Grand Hotel, 
Birmingham. ‘‘ Post-War Standardisation of Engineer- 
ing Economics,” by Mr. H. C. Main. 

DERBY SocreTY OF ENGINEERS.—Monday, April 17, 
6.30 p.m., School of Arts, Green-lane, Derby. Annual 
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General Meeting. Various short papers. 
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TRACK MAINTENANCE BY 
WELDING. 


Repairs to a busy main-line track have to be carried | 
out expeditiously in order to minimise the delay of | 
trains. On the railways in Great Britain, traffic was 
intense before the war, so that permanent way main- 
tenance was well organised, the work being done by 
new methods whenever these seemed suitable and 
economical in labour. So well were platelayers and 
other operatives drilled in peace time in the applica- | 
tion of modern techniques that; enemy bombing did 
not find them unprepared ; few instances of damage 
to the railways have occasioned delays of more than 
half a day. What has perhaps become more serious is 
the general deterioration of permanent way as a whole 
which has resulted from heavy war time increase of 
traffic coupled with the partial suspension of normal 
maintenance activities. 

The need has therefore arisen for repair or recon- 
ditioning processes that can be carried out rapidly 
with the smallest practicable number of men, and 
this need has been met to some extent by welding, the 
application of which has been greatly extended since | 
the outbreak of war. In this time the number of 


welders engaged on track work by the London Midland , and less severely treated rails in the immediate vicinity 
and Scottish Railway has been doubled, the number | When components were allowed to fall into a bad 
at present employed being 80, which includes both | state of repair, neighbouring parts suffered from the 
electric-are and oxy-acetylene welders ; in addition to | battering that was set up, and replacement of the entire 
20 grinders. Instead of being replaced with new | crossing or point layout soon became necessary. By 
material, an operation requiring the services of many | keeping in good condition those parts most susceptible 
platelayers, worn points and crossings are being | to wear, it has been found possible to equate the life 
welded and re-surfaced in situ. This work can be| of the whole layout to the life of the most enduring 
carried out by one man during intervals between | parts. Reconditioning of the parts by welding in situ 
the passing of trains, so that it is economical in labour | has one great advantage over reconditioning in a central 
and obviates the suspension or diversion of traffic. The | depot : it enables due allowance to be made for the lie 
operatives engaged on this work have been selected | of adjacent parts that have become bedded down and 
from the platelaying staff and given a special training | consolidated in service. Before the work of recon- 
prior to their allocation on the system. Of necessity | ditioning crossings or points by welding is commenced 
they are widely distributed, the number allowed a | the rails are examined for flaws, fractured components 
district engineer depending on the mileage of track|are replaced, bolts, keys, and chair fastenings are 
under his control, taken in conjunction with the average | tightened, and sleepers are packed. Surfaces to be 
density of traffic. Of the total number of welders, two | welded are cleaned and rendered free from metal 


|are reserved for carrying out work in a reclamation | excrescences that may have resulted from the splaying 


depot on points and crossings that have become too | action of wheel batter and hammer blow. These pre- 


| far worn or damaged to be dealt with in situ; in such | liminaries remove some of the causes to which past 


comparatively rare cases the immediate need has still| wear is attributable and give to components that 
to be met by replacement. In the ordinary way an|have been re-surfaced by welding the best chance 
attempt is made to give components which are sub-| of showing a long and satisfactory service life in 
jected to wheel batter the same length of life as other | future. 
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Offices for Advertisements, 

35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIC { “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TererHoNEs NumBer—TEMrie san 3663 (2 lines), 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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LIGHT ENGINEERING 
INDUSTRIES IN SCOTLAND. 


THosE who remember the difficulties that attended 
the re-establishment of normal industrial operations 
after the last war need no urging to consider in 
good time the methods of approach to the funda- 
mentally similar, but vastly greater and more com- 
plex problems presented by the restoration of manu- 
facture and commerce when this war eventually 
comes to an end; for, apart from the much more 
serious disorganisation of production and trade on 
the Continent, amounting in many cases to almost 
complete elimination, the changes that have taken 
place in the character and distribution of industry 
within the British Isles are of a nature and on a 
scale to which there are no parallels in industrial 
history. Factories have been dispersed, their per- 
sonnel scattered, their markets allowed to disappear: 
and it is a reasonable assumption that, because a 
resumption of trade cannot be deferred until the 
status quo has been restored (which, in some cases, 
must depend on the provision of new housing in the 
neighbourhood of the factories) attempts will be 
made to take advantage of the surplus accommoda- 
tion offered by former munitions plants, even though 
these may be in relatively remote districts. In 
short, one of the major problems, and one which 
must be tackled at a very early stage, will be to 
decide whether the work is to be taken to the work- 
people or vice-versa ; and in this it is very necessary 
to take a long view, though the actual decision to 
implement the conclusions reached may have to be 
taken at comparatively short notice. 

It is a characteristic of such reconstruction 
schemes that they present one fundamental differ- 
ence from the normal growth of local industries in 
peace time, in that they are governed primarily by 
the desire to make use of existing conditions, equip- 
ment and labour, the presence of which has been 
dictated by circumstances which no longer obtain ; 
so that it may well be that the buildings,’ plant, 
situation or available labour are not of the types 
that would have been selected if there had been 
freedom of choice, influenced only by the desire to 
achieve the most efficient production and distribu- 
tion. It is true that many businesses, now of con- 
siderable size, were founded in a small way by 
individuals who paid little attention to such factors ; 





but it is also true that an expanding business may 





an undertaking set up primarily to obviate local 
unemployment often starts under initial handicaps 
that may take years to overcome. 

The nature of the problems to be faced is well 
illustrated, directly or indirectly, by a report re- 
cently prepared by the Light Engineering Com- 
mittee of the Scottish Council on Industry. The 
terms of reference of the committee were to survey 
the light engineering industry, including the manu- 
facture of electrical appliances, and to consider what 
action was required to promote a wider diversifica- 
tion and a greater development of light engineering 
in Scotland. They also took into consideration the 
use that might be made of the special machine tools 
likely to be released for other purposes after the 
war. The chairman was Mr. J. B. Lang, chairman 
of Messrs. John Lang and Sons, Limited, machine- 
tool makers, of Johnstone; and the members 
included representatives of the engineering, ship- 
building and other industries, of various trade 
unions and of Government departments, and Lord 
Elgin, the President of the Scottish Development 
Council. 

The first essential was to define “light engineer- 
ing,” a task of some difficulty as there is no clear 
line of demarcation ; but eventually the committee 
agreed, as an approximation, that the term might be 
taken as representing the manufacture of articles by 
mass-production or batch methods, though it was 
recognised that this definition would exclude various 
general-engineering firms whose function is primarily 
to undertake jobbing work. The criterion adopted 
was the type of engineering which has developed 
particularly in the Midlands, including the “‘ supply 
industries,” necessary to its maintenance, which 
specialise in the production of components ; though 
the committee found it difficult to determine whether 
the multiple-production units had developed round 
the light engineering industries or whether their 
existence had influenced the establishment of the 
latter. Probably both views are correct, in varying 
degrees in particular cases. They came to the con- 
clusion, however, that it would be necessary, if light 
engineering were to be developed in Scotland, to 
include such supply industries as die casting and 
stamping, the production of rolled strip, the mould- 
ing of plastics, and repetition lathe and press work. 
Appended to the report are lists of 21 light industries 
already successfully established in Scotland, a further 
24 which have been established there more recently 
and should be encouraged to remain, and 18 which, 
in the opinion of the committee, might be started 
with a good chance of success. The use of the term 
“industry” in connection with some of these is 
open to question—in several cases, ‘‘ manufacture ” 
would appear to be a more suitable word ; and it is 
probable that at least half of the 18 proposed new 
‘industries’ could be quite well undertaken by 
existing firms as departmental sidelines, using their 
present factories, plant and personnel. In the text 
of the report, indeed, the items in the third appendix 
—namely, the 18 types of manufacture which might 
be regarded as suitable for introduction—are referred 
to as “‘ products’ ; and it is mentioned that various 
firms now engaged on war material will have con- 
sidered their post-war plans already. It is possible 
that some of them are contemplating the manufac- 
ture of one or more of the 18 items as supplementary 
lines. 

As a broad principle, the committee are of opinion 
that “the prime consideration should be the selling 
of the products of Scottish brains and labour ” and, 
to that end, the best policy would probably be to 
concentrate on products in which the cost of labour 
is a high proportion of the total, rather than on those 
of lower grade, made in very large quantities. No 
doubt the committee were guided to this conclusion 
by statistics which, in time of war, cannot well be 
placed at the disposal of the general public ; but it 
would seem that there are possible counter-argu- 
ments of some weight. A product which is made in 
“ very large quantities ” may not require so much 
highly skilled labour in proportion to its cost as do 
specialised articles such as, for example, scientific 
instruments ; but it provides a great deal of employ- 





ment for a type of labour which is much more plenti- 





ful, and is likely to contribute more effectively to 
the general prosperity of a populous district. More- 
over, if it is of a type which is in steady demand, and 
can be produced in a district already largely depen- 
dent on a manufacture that is subject to fluctuations 
of demand, it may be of great value in tiding over 
temporary industrial slackness. A large part of the 
problem of unemployment is traceable to the 
dependence of industrial areas upon a single kind 
of manufacture, coupled with restrictions—partly 
economic, but partly quite artificial—which prevent 
the temporary transference of labour from one 
occupation to another. 

The second part of the report enumerates the 
chief factors to be considered in the establishment 
of new industries: markets, finance, factory accom- 
modation, rating, raw materials, fuel and power, 
transport, labour, housing, and the facilities for 
education and research. At the outset, it is ex- 
pected that various forms of Government control 
of raw materials and of industry as a whole will 
continue for a period, and will be framed so as to 
encourage new enterprises which are felt to be desir- 
able on national grounds ; but, the committee wisely 
observe, in the long run no firm will succeed unless 
it is able to stand on its own—and that will depend 
on efficient management and the production of 
marketable goods. So far as markets are concerned, 
it is felt that, while the present tendency is for 
buyers from overseas to land in the south of England, 
this disability may be overcome by proper repre- 
sentation in the south and, perhaps, by the develop- 
ment of air transport. Evidence before the com- 
mittee indicated that, with the right type of product 
Scottish firms were quite able to compete success- 
fully in the English market ; and, so far as concerned 
trade with America, they would be at no disadvan- 
tage, because no part of Scotland likely to have any 
industrial future was far from a port. 

On the question of rating, the report points out 
that many districts in Scotland, suitable for light 
engineering works, have local rates which are lower 
than those in the industrial areas in England, though 
direct comparison is difficult in the absence of a 
uniform system of rating throughout Great Britain ; 
but the experienced industrialist is unlikely to 
attach great weight to that consideration or, any- 
way, to regard it as a condition of any permanence. 
With regard to raw materials, it is recomme 
that no light engineering industry should be estab- 
lished in Scotland if imported raw material forms the 
greater proportion of the total cost of the product ; 
a principle which, however, still leaves a wide field 
to be explored, since all forms of iron and steel are 
made in Scotland, and the aluminium industry is 
well established. Coal and oil are readily available, 
though industrial supplies of gas are not so easily 
obtained ; and the projected hydro-electric develop- 
ments are expected to provide a direct inducement 
towards the establishment of light engineering works. 

Transport charges are rather a handicap in Scot- 
land, and it is suggested that concessions in this 
respect, already granted to certain classes of trader, 
should be extended to Scottish industry generally. 
This proposal, however, seems to be rather at 
variance with the recommendation, previously men- 
tioned, that the policy should be to develop more 
particularly those manufactures in which the labour 
cost is relatively high ; such products—for instance, 
small electrical devices, laboratory balances, ete.— 
are usually light and compact in proportion to their 
value, and their transport is not a serious addition 
to the prime cost. The question of facilities for 
technical education and research, also, is one which 
can be regarded as more or less settled in advance ; 
Scotland is relatively well endowed in both respects. 
Machine-tool capacity also should now be ample for 
the developments visualised. As is pointed out in 
the report, some of these tools, such as those installed 
for the production of shells, may be of only limited 
utility for peace-time production ; but many of the 
others now in use in Scottish factories are of standard 
types, applicable to a variety of purposes, and it is 
suggested that these should form a pool, to be drawn 
upon for the equipment of new light-engineering 
industries. They can be easily transferred wherever 
they are needed, and it is recommended that this 
should be done, unless they are situated in areas 
which are obviously best for the new manufactures. 
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WEAR IN OIL ENGINES. 


RESEARCHES carried out during recent years to 
discover the causes of wear in internal-combustion 
engines, more particularly automobile engines, have 
pointed to frequent stopping and re-starting as 
being more injurious to cylinders, pistons, and other 
parts than prolonged running under load. Pro- 
tective films of oil are lost when an engine is stopped, 
and these do not become re-established until several 
revolutions have been accomplished. Metal-to- 
metal contact occurs in the first few seconds of 
working and the resulting abrasion, repeated often 
enough, leads to the rapid destruction of the work- 
ing surfaces. A powerful contributory factor is 
corrosion arising from condensation on cooled 
surfaces of combustion products. Water inevitably 
appears in an engine that is stopped and allowed to 
become cold ; this is destructive by itself, but when 
sulphur compounds give it an acid nature the 
mischief it can do is greatly augmented. Deteriora- 
tion of the lubricating oil, as a result of dilution 
with fuel, is more rapid while an engine is cold than 
after it has become hot, and consequently the engine 
that is frequently started from cold is liable, even 
when running normally, to suffer after a time from 
the want of proper lubrication by oil of the correct 
viscosity. This is a matter that can be remedied 
by changing the oil more frequently, or by the 
inclusion of an oil rectifier as part of the equipment 
of the engine; but quite commonly no extra con- 
sideration is shown for the engine that has to work 
intermittently, with the result that it is liable to 
suffer physical deterioration at a rate which is out 
of all proportion to the work it is called upon to do. 
Operators of omnibus fleets noticed many years ago 
that engine life was less in vehicles which ran over 
a relatively short and easy route, and therefore 
spent much time standing at terminal points, than 
in vehicles which performed an onerous service 
over a long and difficult route. Whereas the one 
engine never became fully heated, and constantly 
fell to an undesirably low temperature, the other 
became thoroughly hot and retained enough heat 
to make a satisfactory start after, prolonged stops 
at turning points. 

Stationary engines for such service as generating 
electricity, driving air compressors, or pumping 
water, are usually kept at work for lengthy periods ; 
but, in the absence of any information regarding 
the causes of wear, a plant operator with engines 
to spare might consider it desirable from the point 
of view of prolonging engine life to share the 
work among all the engines and to take each unit out 
of service for inspection at regular and fairly fre- 
quent intervals. It would not occur to many 
operators in the happy position of having plant to 
spare that the better policy would be to keep the 
same engines constantly at work at or near full 
load for the longest possible time, yet such is indeed 
the case. To be over-cautious, and to keep shutting 
down plant in order to ascertain that all is well, 
may clearly prove more harmful eventually than 
trying to discover the safe limit of endurance and 
letting each engine work continuously to within a 
small margin of this limit. In normal times, the 
fear of inviting a major breakdown might be ex- 
pected to militate against the pursuit of such a policy, 
but under the stress of war conditions the engineer’s 


| hand may be forced; a rising load, in conjunction 


with the impossibility of obtaining new plant, may 
compel the operator of internal-combustion engines 
to keep every unit working at or near full load until 
there are clear indications that trouble may arise. 
Evidence that this sort of thing is actually hap- 
pening to-day, and that it is leading the users of large 
stationary internal-combustion engines to revise 
their ideas regarding the permissible length of non- 
stop runs for such engines, was provided in a paper 
presented and discussed on March 23, 1944, at a 
meeting of the Diesel Engine Users Association. 
This paper was by Mr. Robert P. Kay and was 
entitled “‘Some Operational Aspects of the Oil 
Engine Plant Operated by the Tavua Power Pty., 
Limited, Vatukoula, Fiji.’ The engines operated 
by this concern are engaged on supplying com- 
pressed air and electric power to neighbouring mines. 
The plant, originally installed in 1936, consisted of 
three seven-cylinder vertical oil engines, each of 





770 brake horse-power at 375 r.p.m., direct-coupled 
to 525-kW alternators, and one five-cylinder vertical] 
oil engine of identical cylinder size (15-5 in. dia. 
meter by 18 in. stroke) but of 440 brake horse-power, 
running at 300 r.p.m. and direct-coupled to a two. 
cylinder double-acting air compressor. All engines 
are of the four-stroke single-acting type with 
oil-cooled pistons and solid injection. Under onerous 
war conditions extremely good running results have 
been given by all the engines, but the achievement 
of the five-cylinder engine driving the air com. 
pressor calls for particular attention. 

An additional engine and compressor, ordered in 
1939 to meet an i ing need for compressed air, 
were lost on the way to Fiji, due to enemy action, with 
the result that the original set was forced to operate, 
as far as was practicable, 24 hours a day and seven 
daysa week. In the wordsof the author, “ the inspec. 
tion routine had, of necessity, to be curtailed consider. 
ably, but the engine was shut down every 1,000 hours 
for valve changing. At the same time, all bolts were 
examined for tightness and an internal inspection of 
cooling pipes, bearings, caps, etc., was carried out. 
Christmas and Easter holidays occasionally provided 
opportunities to draw and clean pistons, but the 
periods between piston inspections would average 
10,000 hours. On one occasion this period was 
doubled, the pistons running for 20,000 hours with. 
out inspection or cleaning because mining activities 
required air over holiday periods. Atomisers were 
tested and set about every 3,000 hours, but have 
given very little trouble. Fuel pumps have required 
no attention except for periodical adjustments for 
timing.” In the last year for which running data 
are available, the engine was started 36 times and 
ran an average of 233-3 hours per start. The total 
running time of 8,399 hours was 96-1 per cent. of 
those possible. In the year 1939-40, only 24 starts 
were made and the running time of 8,471 hours was 
97 per cent. of those possible. The hours run per 
start works out in this instance to nearly 353. This 
figure and the one given above are averages; the 
author explained that the engine frequently ran as 
much as 1,000 hours between starts. The load 
factor throughout was approximately 89 per cent. 
and, as has already been pointed out, operation was 
not at 375 r.p.m., the speed of the alternator sets, 
but at only 300r.p.m.; therefore, except that it was 
in almost constant use, the engine was not worked 
unduly hard. 

After 37,734 hours of service the cylinder liners 
were examined for wear. Only three of the five 
original liners were still in service, the other two 
having been replaced owing to damage by failure 
of pistons through a weak section of the skirt. The 
greatest wear occurred near the top, transversely, 
and was 0-012 in. Longitudinally, or parallel to 
the crankshaft, the greatest wear was 0-011 in. 
This is very much less than the figure of 0-001 in. 
per 1,000 hours sometimes given as a criterion, and 
is certainly excellent. Following approximately 
15,000 hours of service, the seven-cylinder engines 
gave main-bearing trouble, which was eventually 
attributed to crankshaft whip. The journals havin: 
become slightly oval had given freedom to the crank- 
shaft in one plane, 0-016 in. beyond the normal bear- 
ing clearance. This trouble was overcome by correct- 
ing the journals and re-fitting the bearings with finer 
clearances, The only other bearings to give trouble 
were the comparatively small single-row ball races 
on which the governor fly-weights oseillated. These 
broke or wore out fairly quickly. Larger double- 
row bearings of the'self-aligning type proved more 
successful, but the author doubted whether ball 
races were really suitable for partial radial motion 
These doubts were shared by several speakers in the 
discussion on Mr. Kay’s paper and, not for the first 
time at a meeting of the Association, hard things 
were said about the behaviour of ball bearings 
in Diesel engines. The construction of pistons in 
two parts was another design feature which called 
forth generally unfavourable comment, the almost 
blameless record of the five-cylinder engine having 
been marred by the failure of two pistons of this 
type. ‘There seems to be no way of ensuring that 
the two parts will not eventually work loose. While 
rendering full account of shortcomings and mishaps, 
Mr, Kay emphasised that the performance of his 
British-built engines had been a very fine one. 
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NOTES. 


RESEARCH IN JET-PROPULSION. 


An important announcement regarding the future 
of jet-propulsion for aircraft was made by the 
Ministry of Aircraft Production on March 31: 
namely, that the Government had decided to acquire, 
in the national interest, the business of Power Jets, 
Limited, the company formed by Group Captain 
Frank Whittle and his associates to develop his 
invention of the jet-propulsion engine. The existence 
of this engine, and its suecessful employment in 
aircraft, was disclosed on January 6, and was 
discussed in an article on page 31 of gur issue of 
January 14. The original engine was built in colla- 
boration with the British Thomson-Houston Com- 
pany, Limited, who had investigated the possibilities 
of various gas-turbine cycles as long ago as 1933 
and had acquired considerable experience regarding 
materials suitable for very high stresses and tempera- 
tures in combination ; notably with the 10,000-kW 
steam turbo-alternator supplied by them to the 
Detroit Edison Company, which operated at an 
initial temperature of 1,000 deg. F. The British 
Thomson-Houston Company were approached by 
Group Captain Whittle in January, 1936, and the 
first jet-propulsion unit was run on test in April 
of the following year. Much additional experimental 
work has been done since then, and, according to 
the present announcement, development has now 

, reached such an important stage that it has been 
decided to establish a national experimental station 
for jet-propulsion research in which engines can be 
designed, built and tested. The proposal is to use 
the present works of Power Jets, Limited, as the 
nucleus of this new establishment. The agreement 
to purchase the business is subject to ratification 
by the shareholders; but this, presumably, is 
largely a formal matter, especially as the Govern- 
ment already hold a considerable proportion of the 
company’s shares. 


Tae Future or Cornisn Mrnta. 

For the past two years, the Cornish Tin Mining 
Advisory Committee have met at least once a month 
in pursuance of their main function of advising Sir 
William J. Larke, K.B.E., the Controller of Non- 
Ferrous Mineral Development, regarding Cornish 
mining, the scope of their interests including not 
only the tin for which Cornwall has been noted for 
some 2,000 years, but also wolfram ore, which is 
the source of tungsten, one of the most important 
“ strategic materials’ in war and peace. As the 
war has progressed, the Committee have been 
naturally led to consider the post-war prospects 
of the Cornish mining industry, and they have now 
produced a memorandum on “ Post-War Recon- 
struction: Cornish Metalliferous Mining,” which 
has been submitted for the official attention of Lord 
Woolton, the Minister for Reconstruction, and other 
members of the Government. It seeks to show, in 
the first place, why British metalliferous mining is 
worth preservation—even, it appears, in defiance 
of economic considerations—and why it is in danger 
of extinetion ; and suggests the steps that, in the 
opinion of the Committee, should be taken to pre- 
serve the industry in Cornwall. The arguments for 
its preservation are principally the provision of 
employment in the county ; the value of Cornwall 
48 @ training ground for mining engineers and of the 
engineers themselves, when they take posts abroad 
(as 80 many have been obliged to do in past years, 
for lack of suitable employment at home) as pro- 
moters of British trade overseas, especially in mining 
equipment ; and the desirability of exploiting the 
natural mineral wealth of this country in preference 
to the importation of minerals from other countries. 
It is claimed that several of the mines which even 
now are idle in the country could again become 
productive at reasonable cost if reopened with 
proper equipment and sufficient capital to under- 
take exploratory work, and that there are still 
considerable quantities of tin ore available, as well 

a8 of wolfram ; though it is admitted that, within 
the past 50 years, “substantial amounts of new 
capital have been raised by private enterprise for 


British mining, it is considered, and of Cornish 
mining in particular, lies in the system of taxation 
as applied to wasting assets; at present, the Com- 
mittee state, a mining company desiring to make 
financial provision to recover arrears of deyelop- 
ment at a later period must allocate 3,0001. of profits 
to cover 1,000/. worth of post-war development 
work—a burden which the mines cannot bear. The 
Committee propose the adoption of the percentage 
depletion method of taxation, with a sufficient allow- 
ance for pre-production expenditure, and stress the 
desirability of exemption from taxation during the 
first three years of development. They urge also 
that the Government should set up a Metalliferous 
Mines Commission, to foster this industry and metal- 
lurgy in general, and to be supplied with funds in 
block grants from the Treasury, to enable them to 
carry out long-term policies. The Commission 
should have powers to give financial assistance, on 
their own terms, to approved private mining or 
metallurgical enterprises ; they should have the full 
assistance of the Geological Survey in planning 
development programmes, and should have the 
sole direction of such programmes ; and they should 
have the duty of investigating the present ore- 
treatment processes used in the production of Cornish 
tin, with a view to encouraging improved methods of 
extraction. An abridgment of the memorandum on 
the production of non-ferrous metals and minerals 
in Great Britain, prepared by the Council of the 
Institution of Mining and Metallurgy and submitted 
to Lord Woolton, will be found on page 268. 


Tue IwstirvTion oF Crvi. ENGINEERS. 


The Council of the Institution of Civil Engineers 
have decided to establish a Maritime Engineering 
Division of the Institution on lines similar to those 
of the other Divisions, namely the Road Engineering, 
Railway Engineering, and Structural and Building 
Engineering Divisions. The main objects of the new 
Division are, firstly, the advancement of the science 
and art of engineering in relation to the development 
of harbours and ports, the construction of docks and 
quays, coast and estuary protection, and the re- 
clamation of land from the sea, and, secondly, the 
fostering of research relating to maritime engineering 
developments. It is further proposed to hold 
meetings of the Division, during-the course of the 
Institution session, for the reading and discussion of 
communications upon subjects relating to maritime 
engineering. The papers and communications pre- 
sented before the Division will be published in the 
Journal of the Institution or will be otherwise dealt 
with as may be subsequently directed. If thought 
desirable, summer or autumn meetings of the 
Division in London or elsewhere, and visits to 
engineering works, will be organised. Corporate 
members of the Institution, resident in Great Britain 
and Ireland, who wish to apply for registration as 
members of the new Division, should inform the 
secretary by postcard, giving their name in block 
letters, their address and the grade of their member- 
ship in the Institution. Members resident overseas 
will be able to obtain, on application, copies of the 
papers read at meetings and, when conditions permit, 
they will be informed regarding the procedure for 
their registration in the Division. 








Tue INVENTOR OF THE PELTON WHEEL. 


In the April, 1942, issue of The Newcomen Quar- 
terly Bulletin, the news sheet of historical technical 
information circulated to members of the Newcomen 
Society, an inquirer asked where references were to 
be found to the life and work of Lester Allen Pelton, 
inventor of the Pelton wheel. Various members 
responded to the inquiry with particulars which 
were printed in the issue for July, 1942, from which 
it appeared that Pelton was born in Vermilion, 
Ohio, on September 5, 1829, and died at Oakland, 
California, on March 14, 1908. Further information 
was given, it was stated, in Mechanical Engineering, 
the Journal of the American Society of Mechanical 
Engineers, in April, 1930, by Mr. E. M. Breed, 
President of the Pelton Water Wheel Company ; 
and in the same periodical, vol. 61, pages 447-454 
and 510-518 (1939) in a paper on “The Pelton 
Water Wheel.” The latest Newcomen Quarterly 
Bulletin, for March, 1944, contains an additional 


the October, 1929, issue of Progress, published by 
the Pacific Gas and Electric Companies, to the effect 
that, shortly before that date, the Camptonville 
Masonic Lodge had been instrumental in causing a 
monument to be erected on the site of Pelton’s 
workshop, with a bronze tablet bearing the inscrip- 
tion: ‘On this spot in 1875 Lester Allen Pelton 
invented the Pelton Water Wheel.”’ The Bulletin 
adds that the Pelton Water Wheel Company changed 
hands several times and is now a subsidiary of the 
Baldwin Locomotive Works. 


THe AMERICAN Society OF MECHANICAL 
ENGINEERS. 


Thé annual report of the Council of the American 
Society of Mechanical Engineers for the year 1943 
provides some statistics which may prove of interest, 
at least to the members of the corresponding British 
organisation, the Institution of Mechanical Engi- 
neers. The membership of all grades of the Society 
is given in the report as being 17,485 on September 
30, 1943, the figure on the same day of 1942 being 
16,613, that is, there was a net increase for the year 
of 872 members of all grades. The total for the 
Institution on December 30, 1943, was 17,404, and 
on the same day of 1942 was 15,876, a net increase of 
1,528. It may be noted, however, that the classi- 
fication as to grades of membership is not the same 
in the two institutions. In both, however, the 
roll is headed by the Honorary Members, 28 in 
number in each case. Then, in the Society’s roll 
comes a classification of “ Fellows,” forming less 
than 1 per cent. of the total and having no counter- 
part in the Institution. Then come “‘ Members,” 
these amounting, in the Society, to 48-35 per cent. 
of the total and in the Institution to only 18-27 per 
cent. Next to the ‘‘ Members ” in the Society’s roll 
comes the grade of “‘ Associates,” rather more than 
I per cent. of the total. This grade may be com- 
pared with the grades of “Companion” and 
** Associate”? in the Institution which, however, 
rank below that of ‘ Associate Member” and 
constitute about 2-72 per cent. of the total. Below 
the ‘‘ Associates ”’ in the American Society are three 
grades of “Juniors,” which may be taken to 
correspond with the grades of ‘‘ Associate Mem- 
ber” and “Graduate” of the Institution. The 
three grades of “‘ Juniors” in the Society account 
together for 49-55 per cent. of the total membership. 
There is no specific heading of “‘ Student” in the 
Society’s membership list, though this grade is 
included in the membership of the Institution, the 
three grades of “‘ Associate Member,” “‘ Graduate ” 
and “Student ”’ forming 78-82 per cent. of the 
total. The most striking feature of this comparison 
is that, whereas in the Society, ‘“‘ Members ”’ con- 
stitute nearly half the total list, the corresponding 
figure in the Institution is only between one-fifth 
and one-sixth. A movement has been initiated in 
the Society to create an “‘ Associate Member ”’ 
grade between the ‘‘ Members ”’ and the “ Juniors,”’ 
and it is also proposed to substitute the term 
** Affiliate” for that of ‘‘ Associate” as represent- 
ing a grade for persons whose training and experi- 
ence does not qualify them for corporate member- 
ship. This latter seems a commendable suggestion, 
as the simultaneous use of ‘‘ Associate Member ”’ 
and “ Associate,’ which occurs in more than one 
British organisation, does not always convey the 
correct distinction between the two classes. The 
report, which is published in the January issue of 
Mechanical Engineering, contains other interesting 
information. One item may be singled out, namely, 
that in the Engineering Societies Library from 
October, 1942, to June, 1943, a total of 27,653 photo- 
stats had been ordered by 817 borrowers. This 
facility, as far as we are aware, is not, at- present, 
available in any British technical institution, possibly 
owing to considerations of copyright. 


Tue Itrorp COLLISION. 


The failure of a driver to observe due caution in 
a thick fog was considered to be the main cause 
contributing to the serious collision which occurred 
on January 16 at Ilford station, on the London and 
North Eastern Railway, according to the report 
submitted to the Minister of War Transport by Sir 
Alan Mount and Major G. R. 8. Wilson, who con- 








mines in Cornwall, and to a large degree the money 
has been lost.” The main reason for the decline of 


note, contributed by Mr. C. O. Becker, who quotes 


ducted the inquiry into the accident. The collision 
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took place at about 7.20 p.m. in darkness and dense 
fog, the 2.40 p.m. express passenger train from 
Norwich to Liverpool-street passing a series of signals 
at danger arid colliding, at a speed estimated to be 
between 20 miles and 25 miles an hour, with the rear 
of the 2.38 p.m. express passenger train from Yar- 
mouth, which had stopped near Ilford West signal 
box. Nine passengers lost their lives and a further 
38 received injuries or suffered from shock. The 
engine of the Norwich train demolished the last 
coach of the Yarmouth train almost completely, | 
and some damage was caused also to the coach ahe ad | 
of it. Dense fog had persisted throughout the pre- 
vious night, but it cleared shortly after midday and | 
the fogmen were dismissed ; between 6.30 and 
7 p.m., however, the fog desce nded again, necessitat- 
ing the recall of the fogmen, but none of the posts 
had been manned on the up through line, which was | 
the one concerned, when the collision took place, 
by which time visibility was reduced to a few yards. 
The report expressed doubt whether the oil lamps | 
of the up through semaphore signals in advance of | 
[iford station could have been seen from footplate | 
level; the driver of the Yarmouth train, though | 
his position was on the left-hand side of the foot- 
plate, did, in fact, miss three signals. The third | 
signal was provided with ‘a co-acting detonator 
placer, but he heard no detonators explode and it | 
was only when he saw the lower co-acting red light | 
of the Liford West starting signal that he pulled up | 
his train, going forward on foot to the Liford West | 
box to report its presence. The Norwich train was | 
driven, from the right- hand side of the footplate, i 
by a driver of 164 years’ experience, who had worked lo 
regularly into Liverpool-street for more than three | 
years and was well acquainted with the road. His | 
fireman, however, was not familiar with it and did 
not know of certain modifications to the signalling ; | 
he was not the driver’s regular fireman. Unfortun- 
ately, the driver did not know that the fireman’s | 
experience was so limited, and relied on his observa- | 
tion of the signals, which was inaccurate. No| 
criticism was made of the operations of the signal-| 
men in the boxes concerned in the up through | 
approach to Ilford ; but the block sections there are 
short, and they could take no effective action to} 
stop the Norwich train, especially as the boxes were 
not provided with emergency detonator placers. | 
The report suggested that an apparatus of this kind | 
at the Ilford Carriage Sidings box might have enabled | 
warning to be given in time to the driver of the | 
Norwich train ; but, apart from such equipment, it 
appeared likely that nothing less than automatic | 
train control, in the form of a warning brake applica- 
tion, would have prevented the collision. Sir Alan | 
Mount and Major Wilson added to their report some | 
remarks on the subject of automatic train control, | 
which was considered by special committees in 1921 
and 1927, and again reviewed after the Castlecary 
accident in 1937. Close attention was being given | 
to this subject in the years preceding the outbreak | 
of war. The Great Western Railway had practically 
completed the equipment of their system with an 
automatic control of the warning (contact) type, 
which they had been developing for some 30 years ; 
the London Midland and Scottish Railway were 
experimenting with a warning control of the non- 
contact type and are still doing so ; and the London 
and North Eastern Railway had been investigating 
similar apparatus until the war intervened. The 
1927 committee summarised all cases of accident, 
from 1911 onwards, into which Ministry inquiries 
were held, and found that, in the ten years ended 
September 30, 1921, automatic train control would 
have proved effective in 37 per cent. of the 193 
accidents reviewed; in the next eight years, the 
figure diminished to 29 per cent., representing only 
50 cases, although the average annual train mileage 
had increased from 372 millions to 392 millions. In 
the ten years ended September 30, 1939, during 
which 134 inquiries were held, the proportion was 
further reduced to 25 per cent., though the average 
train mileage had risen to 430 millions. The im- 
provement was due in part, it was suggested, to the 
extension of warning control, and in part, also, to the 
more general use of colour-light signalling, including 
colour-light distant signals on high-speed main lines ; 
but colour-light signals could not be regarded as a 
complete substitute for automatic train control. 








| be limited to checking the more common methods. 


LETTERS TO THE EDITOR. 


SURVEYS FOR THE RECON- 
STRUCTION OF TUBE STATIONS. 


To rae Eprror or ENGINEERING. 


Smr,—Referring to the appendix to the article 
by Mr. T. M. Megaw which appeared on page 85 
of your issue of July 31, 1942, and to his letter 
ublished in ENcrveertne, January 15, 1943, on 

e 55, the same problem confronted the writer 
}in 1932 and the method shown below and illus- 
trated by the accompanying diagram may be used 
to verify Mr. Megaw’s solution. Its usefulness will 
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noting that the 
= 50 ft., 
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(s262) 
Using the author’s notation, 
x axis has been Se, pi and given H 
: 10-25 Ib, s = 4, — 8, = 100 ft., 
)-01 Ib. per foot ; “then 
P, 10-25 
w 0-01 
1,025 
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"= 1,025 ft. 


— 50 = 975 ft. 
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< 0-050,004,129 = 86-5013 ft. 


as 864-942 x 100 
: <= 999-919 ft. nearly. 








L 86-5013 
wy = 0-01 x 999-919 — 9-999 Ib. nearly. 


P, 9°75 + 10-25 
3s 5 25 _ 10 Ib., the 
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assumed mean tension. 
141 


j= 
P. 


m 
P, + 





a -8%Y,+a L 
y= 35 
P,, = wy = 0-01 x 999-093 = 9-991 Ib. 
. Error in mean tension = 10-000 — 9-991 = 
0-009 Ib. 

The accuracy of the above depends on knowing 
the correct s length and P,. Its usefulness is there- 
by limited, since H, s and P, may be slightly in 


error. 


999 - 093 ft.(correct), 





Yours faithfully, 
ALLEN H. BrownFieE.p, 
Assoc. Mem. A.S.C.E. 
Sacramento, 
California, U.S.A. 
January 23, 1944. 





THE SIMPLE TRUSSED BEAM. 
To THe Eprror or ENGINEERING. 


Sir,—With reference to Mr: G. Key’s letter in 
your issue of March 3, 1944, on page 174, I have no 
experience of trussed beams subject to vibration, 
such as in rolling-stock underframes. For those of 
your readers who wish to work out, approximately, 
the forces in the members of the simple trussed 
beam and so arrive at suitable sections which can 
be checked, if considered necessary, by the exact 
method, I would recommend, for the case of a 
uniformly-distributed load over the whole span, the 
method suggested by Mr. F. M. Bowen in your issue 
of November 19, 1943, page 414, i.e., by assuming a 
pin joint at the centre of the beam. The space and 





force diagrams will then be as in Fig. 1, and the 
B.M. diagram as in Fig. 2. We then get force in 
strut = 4 W; pullin tie = } W cosec @; and thrust 
in beam = } W cot @; where @ is the angle made 
by the tie with the beam at the end ; and W = total 
load on the beam. The maximum B.M. wil! be 
wy Wi. The stresses due to thrust and ben ding 
in the beam can then be found and added to give 
the maximum stress. A concentrated load should 
be converted into an equivalent uniformly -distri- 
buted load, i.e., that uniformly distributed load 
over the whole span which will cause the same 
deflection at the centre. 

Applying these rules’ to the case of the trussed 
beam of 20 ft. span carrying a uniformly distributed 
load of 0-4 ton per foot run over the whole span, 
the maximum stress in the beam is found to 
1,382 Ib. per square inch, as compared with the 
correct figure of 1,353 Ib. per square inch: an error 
of about 2 percent. In the case of the same trussed 
beam with a load of 4 tons concentrated at the 
centre, if we substitute a uniformly distributed load 
of 6-4 tons, the maximum stress totals 1,106 lb. per 
square inch, against a correct figure of 1,045 Ib. per 
square inch, an error of about 6 per cent. It will 


be 





Fig. 1. 


be noted that in both examples the error is on the 
safe side, i.e., the actual stress is less than the value 
assumed. 

If it be required to give initial camber, it will be 
seen, from your issue of October 15, 1943, page 303, 
that the centre sinks below the ends an amount 
| equal to the downward deflection when the strut is 
removed, less the upward deflection due to the force 

5WwPe sRPE here R 

34 EI 3aEr* 

Now, by the approximate method, 
downward deflection at the 


tc ree 





in the strut 


in the strut. 
=4W. Hence, 


centre = camber to be given Applying 


we 
384 EI 
this to the case of the beam of 20-ft. span, carrying 
a uniformly distributed load of 0-4 ton per foot 
run, we get deflection = 0-878 in. against a correct 
figure of 0-817 in., an error of about 7 per cent. 

As has already been pointed out, it is customary 
not to calculate for stresses due to camber. If, 
however, it be decided to allow for’this, the load at 
C, in Fig. 1, should be increased to §W. The 
maximum B.M. will still be & W / 

Yours faithfully, 
17, Ashridge-crescent, J. J. 
London, 8.E.18, 
March 28, 1944. 


O’Dowovay. 





“ Beimisa Macuine Toor ENGINEERING.”’—We have 
received from Messrs. Associated British Machine Tool 
Makers, Limited, a copy of the January-March, 1944, 
issue of their journal, British Machine Tool Engineering, 
the greater part of which is devoted to the work of the 
Corps of Royal Electrical and Mechanical Engineers. A 
foreword is contributed by Major-General E. B. Rowcroft, 
C.B., C.B.E., the Director of Mechanical Engineering 
War Office. The issue provides the most complete survey 
that we have seen of the work of the Corps, which, con- 
stituted on October 1, 1942, brought under a single 
direction the whole of the engineering personnel pre- 
viously in the Royal Army Ordnance Corps, a proportion 
of the maintenance engineers of the Royal Army Service 
Corps, and the mechanical maintenance and electrical 
technicians of the Royal Engineers. 
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OBITUARY. 


SIR CHARLES V. BOYS, F.R.S. 


We regret to record the death of Sir Charles 
Vernon Boys, which occurred on March 30 at his 
-at St. Mary Bourne, Andover, after a short 


hon 
Sir Charles was regarded as the doyen of 


illness. 


phy icists, and not only possessed great experimental | 


skill but was a master craftsman and an ingenious 


mechanic. Charles Vernon Boys was the son of the 
late Rev. Charles Boys and was born at Wing, Rut- 
land, on March 15, 1855; he was thus in his 90th 
year. He was educated at Marlborough and entered 


the Royal School of Mines, London, in 1873. After 
thre years’ study he obtained the Associateship of 
the School (A.R.S.M.), in mining and metallurgy, 
and became private assistant, first to the late Dr. 
John Perey, F.R.S., and afterwards to the late Dr. 
F. Guthrie, F.R.S. In 1881, he was appointed 
demonstrator, and in 1889, assistant professor of 
physics at the Royal College of Science and Royal 
School of Mines. Professor Boys, however, gave 
up teaching in 1897 on his appointment as a Metro- 
politan Gas Referee, which position he held for 
40 years. Very early in his career, Boys began to 
write papers, dealing mainly with mechanical and 
geometrical ‘ questions connected with physics or 
with minute and exact measurements, and these 
were presented before the Royal Society and the 
Physical Society. For his work in this sphere he 
was elected a Fellow of the Royal Society in 1888 
at the early age of 33. 

One of Boys’s earliest researches concerned the 
photographing of rifle bullets in flight and the method 
ne adopted was sufficiently sensitive to show clearly 
the disturbed state of the air in front of and 
behind the bullet. His work on this subject served 
as a basis for further experiments conducted in the 
United States during the war of 1914-18. 
of Boys’s early researches culminated, in the late 
eighties of last century, in the successful production 
of ‘“‘ quartz fibres.” These, which were extremely 
fine vitreous-silica threads and were characterised by 
uniformity of diameter, remarkable elastic pro- 
perties and high tensile strength, were employed | 
in many delicate instruments. Using rock crystal | 
or pieces of broken transparent silica ware as the 
raw material, fine rods, about 1 mm. in diameter, | 
were first drawn. A piece of this rod was attached | 
by means of sealing wax to an arrow made of 
straw, some 10 cm. long. The arrow was then | 
fitted into a cross-bow and the flame of an oxy- 
hydrogen burner applied near one end of the rod, | 
the other being held in the operator’s hand. When | 
part of the rod had become soft, the arrow “aad 
released from the bow by a treadle and a fibre from 
20 ft. to 30 ft. in length was obtained stretching | 
from the arrow to the piece of rod held by the| 
operator. With practice, the operator could make | 
the fibre “fine” or “coarse” at will, the dia- 
meter of these being 0-0001 in. and 0-0005 in., 
respectively. By the use of these fibres Boys was 
able to eliminate most of the errors of the famous 
Cavendish experiment, and succeeded in determining 
the density of the earth and the constant of gravi- 
tation with great accuracy. 

Boys also employed quartz-fibre suspension in the 
construction of his radiomicrometer, an instrument 
of truly remarkable sensitivity with which, when 
used in combination with a reflecting telescope, he 
was able to detect the heat radiation from the 
flame of a candle at a distance 216 metres. In con- 
nection with this experiment he pointed out that, 
given perfectly transparent air, the apparatus could 
detect the minute radiation from a candle flame at a 
distance of from 3 to 3} miles. He also used the 
instrument for investigating the radiation from the | 
moon, planets and stars, and though he was able 
to detect considerable differences in the radiation 
from various parts’ of the moon’s surface, Mercury, 
Venus, Mars, Jupiter and Saturn failed to give any 
deflection on his apparatus. Boys also carried out 








considerable research on the blowing of soap bubbles 
and his experiments, given in his interesting book. 
Soap Bubbles, their Colours and the Forces which 
Mould Them, will long be consulted by young 
and old alike. 


Others: of his activities included 


Another | 


| the Franklin Institute in 1939. 


improvements in telescope design, the construction 
of sun dials, a photographic device for following a 
flash of lightning throughout its course, a simple 
method of extracting square roots, and a ‘‘ rainbow ”’ 
top which produces a striking sequence of colours 
in a rotating soap film. 

As a Gas Referee, Boys was responsible for the 
control of the conditions under which gas is supplied 
to the public, and a calorimeter described by him, in 


the London Gas Act was passed in 1906. The Gas 
Regulation Act of 1920 removed certain disabilities 
as to the quality of the gas from the gas undertak- 
ings, but obliged them to supply a gas of a previously 
declared calorific value. After three years of con- 
centrated study, Boys developed a recording and 
| integrating calorimeter which was designed to safe- 
| guard the interests of both the gas manufacturers 
} and the users.* This instrument, which has been 
in use since 1923 for recording the calorific value of 
the gas supplied in various parts of this country, 
| incorporates many ingenious devices. One of these, 
which Boys called the “thinking machine, 











Photo : Lafayette, Lid 


THe Late Simm Cuaries V. Boys, F.R.S. 


matically corrects the volume of the gas consumed 
in the calorimeter to normal temperature and 
pressure and continually records the correcting 
factor. 

Boys, who was knighted in 1935, was an Honorary 
Fellow of the Royal Society of Edinburgh, an 
Honorary Member of the New York Academy of 
Sciences, and an Honorary LL.D. of the University 
of Edinburgh. For his work on the jury of inven- 
tions at the Paris International Exhibition of 1889, 
he was made an Officier de l’Instruction Publique. 
He joined the Physical Society as a young man and 
served for many years as a member of the Council, 
and afterwards as secretary. He was a past-presi- 
dent of that Society and of the Réntgen Society. He 
was awarded the Royal Medal of the Royal Society 
in 1896 and the Society’s Rumford Medal in 1924. 
Boys also received the Duddell Medal of the Physical 
Society in 1925 and the Elliott Cresson Medal of 
In addition tg his 
little volume on Soap Bubbles, he published a book 
on how to deal with garden weeds in 1937, and edited 
and completed a treatise on Dynamometers by the 
late Rev. F. J. Jervis-Smith, F.R.S. His only son, 
Mr. Geoffrey Vernon Boys, M.A., M.I.Mech.E., 


M.I.E.E., is the secretary of the Institution of Naval | 


Architects, to which post he was appointed in 1936. 





* See ENGINEERING, vol. 115, page 559 (1923). 


a paper presented to the Royal Society in 1905, was | 
adopted for official tests by the authorities when | 





FLOATING CONCRETE BRIDGE AT 
HOBART. 


ALTHOUGH the floating bridge is one of the oldest 
methods of carrying a road across a waterway, the 
floating concrete bridge recently completed to span the 
River Derwent at Hobart, Tasmania, briefly referred 
to on page 255, ante, by no means adheres to conven- 
tional ideas. It is, in fact, a highly ingenious piece of 
work and a notable bridging achievement. In the first 
place, it is not carried straight across the river, but follows 
a circular arc with its convex face presented upstream. 
| It may, therefore, be compared with an arched bridge 
| laid on its side, the loading cerried by the deck of 
|the normal bridge being represented in the float- 
|ing bridge by the pressure of the downstream flow. 
|The result in both cases is, however, the same, the 
curved member being in compression. The resemblance 
|to an arched bridge is increased by the fact that the 
|two main sections of which the floating bridge is 
| composed are joined together at the centre by a pin, 
| while what may be called the abutments have analogous 
| pin connections. The city of Hobart is situated on the 
| west bank of an estuary and is faced on the east bank by 
a suburb, Bellerive. The bridge connects the two places, 
and apart from road traffic, will, in the near future, 








” auto- | carry a water main to improve the supply at Bellerive. 


The River Derwent is navigable for some distance up, 
| and accordingly passage through the floating bridge 
jhas been provided for by a high-lift bridge at the 
Hobart bank. The total length of the bridge, including 
| the lifting span and approaches, is 4,000 ft., the actual 
| floating roadway being 3,168 ft inlength. This roadway 
| consists of 24 reinforced-concrete pontoons connected 
| rigidly together in two sections, of 12 pontoons 
jeach, the sections being connected at the centre, 
by a single pin, 13 in, in diameter. The free- 
| board of the pontoon parapet is 4 ft. 6 in., but 
|the parapets will be deepened and finished by a 
| lighter structure, the top of which will be 9 ft. 
| above the water level, which should give ample pro- 
| tection from spray in the worst weather. The pon- 
| toons are 40 ft. in width, this dimension providing a 
| roadway 30 ft. wide, a footway 6 ft. wide, and sufii- 
|cient space for the installation of the water main 
|referred to above. The road surface is continuous, 
| since the pontoons have not individual freedom of 
|movement. The depth of the pontoons is 10 ft., and each 
| weighs rather more than 1,000 tons. The anchorage 
|} at the abutments consists of a deep steel box girder, 
| triangular in plan, the base of the triangle lying along 
| the end of the floating structure, and its apex being 
| at the abutment. The girder is coupled to the pontoons 
and abutment by heavy steel pins, the construction 
forming a hinged connection which allows for vertical 
movement with the rise and fall of the tides. 
| The abutment on the Hobart bank is on a heavy 
| reinforced-concrete pier, which forms the base for one 
of the towers of the lifting span, this pier standing 
in the stream. The corresponding pier for the other 
tower is closer to the bank, to which it is joined 
| by the approach span. The lifting span bridge follows 
|more or less conventional lines. It is wholly of 
| steel, the towers being of the open braced-frame 
type and the span itself being of a modified deep 
| Warren girder design. The installation of the floating 
| bridge was a somewhat difficult undertaking, as may 
| well be imagined, when it is considered that two 
| floating structures, each 1,584 ft. long, measured 
| along the arc, had to be towed to the site, mancuvred 
into place in a current, and joined together in mid- 
stream. Each part was, of course, rigid, the component 
| pontoons having been assembled in a bay of the 
| estuary downstream from the bridge site. The ends 
| of the bridge through which the coupling pin passed 
| were first attached to a moored buoy in the centre of 
| the river, so that they could be turned, as if on a central 
| hinge, into correct alignment. The sections being thus 
anchored at the centre, the shore ends were gradually 
towed round and secured to the abutments. The final 
stage was the closing of the gap near the moored 
buoy and insertion of the pin. 

The new bridge was designed by Mr. A. W. Knight, 
chief engineer of the Public Works Department of 
Tasmania. The provision of the bridge was undertaken 
by Messrs. Hobart Bridge Company, Limited, which 
obtained the right from the Tasmanian Government 
to collect tolls. The actual building was first entrusted 
to a private firm, but the work was subsequently 
taken over by the Public Works Department, with 
Mr. J. A. Slatter as resident engineer. For the in- 
formation given above we are indebted to our Australian 
contemporary, The Commonwealth Engineer. 








INSTITUTION OF THE RUBBER INDUSTRY.—The 20th 
| annual general meeting of the Institution of the Rubber 
| Industry will be held in the cinema of the Imperial 
| Institute, South Kensington, London, 8.W.7, at 6.30 
| p.m. on Monday, April 17, Afterwards there will be a 
‘talk on “ Rubber Dinghies,’”’ by Mr. C. A. Robertson. 
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sult w tisfactory. 
FUNDAMENTALS OF THE MARINE | a ry ‘or fifteen years, a variety of types of | 


SCREW PROPELLER.* 


| which still engage inventors—screws of various blade 


By Dr. G. 8S. Baker, O.B.E. 


THE screw propeller has many facets to its make-up, 
and each one can be so viewed that it appears to be of 
great importance, but its characteristics are so mixed | 
that even if some quality is missing, the automatic 
adjustment of other things present can often cover the 
deficiency. At the same time, if any physical feature 
is altered, the working of other features is altered in | 
ways not easy to trace, owing to this interdependence. 
This complexity has had some peculiar results. The 
practical man, until recently, has been forced to work 
from small groups of actual ship results, with one or 
two basic simple formule, but the theoretical man is 
but little restrained by practical results. Hence we 
have had no less than seven main theories of propeller | 
action, most of which are still alive, and endless sub- | 
sidiary ones. It may be informative to use the basic | 
principles of some of these theories to bring out the 
essential features of propellers. By comparatively 
simple methods, it may be shown what these things 
are, how a quantitative measure of the changing 
importance of the two prime causes of loss in a pro- | 


peller—pitch and friction is arrived at. rt 


We do not know who first used wheels for water 
propulsion, though certainly Captain Blasco de Garay 
did so in 1543; but once side paddle wheels were in | 
use, only one more step had to be taken to reach the | 
screw propeller. The atmosphere was right for it as 
soon as the marine steam engine had shown its reli- 
ability, and this last step in propeller design seems to | 
have developed quite independently in several countries | 
in a very short period of time. Bushnell, in a letter to | 
Thomas Jefferson (1787) states that a screw propeller 
was used on his submarine built during the American | 
War of Independence. Another, but unsuccessful, | 
attempt on an actual boat was that of Lyttleton on a | 
pilot boat in Greenland Dock in 1794. He fixed a| 
long copper spiral in a frame under the stern quarters 
(not on the middle line). The work of two men only 
gave the boat a speed of two knots. Colonel Beaufoy 
records, in 1818, that “‘ 30 to 40 years before” he had | 
seen a model, made in China, of a flat-bottomed boat | 
with such a spiral underneath its bottom, which worked 
by clockwork. A much more successful attempt was | 
that of Colonel John Stevens in 1802. His propeller | 
was the forerunner of the short four-bladed screw now 
in use, and gave to a 25-ft. boat a speed of 4 m.p.h. 
In 1804, with a reciprocating engine and twin screws, 
he was able to maintain a speed of 4 m.p.h. on a boat 
25 ft. long, and to do a spurt of 7 m.p.h. to 8 m.p.h. 
The blades were adjustable in pitch. 

Yet another and spontaneous successful attempt at 
screw propulsion, was that of Josef Ressel of Trieste. 
In 1827, he was granted a patent for a screw propeller 
on the middle line of a ship with the rudder abaft it.t | 
Ressel appears to have recognised the gain to be derived 
from the ship wake, as his application reads: “‘ It is 
advisable to fix the wheel at the stern, since the back 
water of the ship might promote its action.” He 
constructed a vessel, La Civetta, 60 ft. long by 11 ft. 
beam, with a screw propeller consisting of two “* half | 
turn ” blades, 5-1 ft. in diameter, placed on the middle | 
line as described above. This was done in 1828, and | 
he is stated to have obtained 6 knots with 6 h.p. | 
What appears to be almost a copy of this propeller, 
was patented in this country by Cummerow in 1829 
but came to nothing. Another and again spontaneous | 
effort was that of Crirck, who exhibited a model hull, 
with screw propeller on the middle line aft, having | 
blades of short length, first at Edinburgh in November, 
1829, and in London in 1830. F. P. Smith (1836) came 
eight years after Ressel’s successful trial; in 1839 he 
built the Archimedes, a vessel of 237 tons, with a 
steam-driven screw propeller, and his results with this 
large vessel compelled attention. Practically at the 
same time, John Ericsson (1836) brought out his screw 
propeller and this, being fitted to a fair-sized ship, was | 
a success. These two types of propeller differed con- 
siderably, Smith’s being a very long single-blade helix 
of one convolution (afterwards replaced by several 
shorter blades), whereas Ericsson’s consisted of a num- 
ber of short helical blades fixed to a cylindrical hoop, 
supported by arms from a central boss. The latter | 
screw was at first used in pairs arranged one behind | 
another on co-axial shafts, turning right and left, the | 
after one having a higher velocity than the forward | 
one to enable it to act in water already set in eten | 
by the forward screw. These two screws were placed 
abaft a quite small rudder, and the first ship built in | 
this way was unmanageable. When the rudder was | 
put aft the screw, and the after screw removed, the 
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* Sixteenth Thomas Lowe Gray Lecture delivered | 


before the Institution of Mechanical Engineers on Friday, 
January 28,1944. Abridged. | 
* See ENGINEERING, vol. 3, page 16 (1867). } 


|long and short shrouding cases. 
| ascertained, during this period, only one inventor gave 


|a screw propeller. 


From then onwards, over a 
screw propellers are on record, covering various ideas 


outlines ; of diameter varying from leading to trailing 
edge (even expanding diameters) ; blades of increasing 
pitch in all directions; swivelling and even flexible 
blades; bird-wing and fish-tail blades; screws with 
So far as can be 


thought to the shape of the cross-section of the blades. 

The success of Smith’s propeller on the Archimedes 
left the naval engineers with the problem of designing 
Only general appreciation of fric- 
tion and the forces on an inclined plate existed. Naval 
powers therefore set about accumulating a mass of data 


| by full-scale tests. The Admiralty carried out tests of 


50 propellers in the five years 1843-48, and the French 
tried some 53 propellers on the Pelican during 1847-48 
and others on the Napoleon. Some of these tests were 
very thorough, but an immense amount was useless 
owing to the absence of any guiding theory as to what 
to try or what to do with the data obtained. It is 
interesting to note that after trying many variations, 
the best type found was practically the simplest. In 
Fig.1. 
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fact, the final propeller put on the United States ves.el 
Princeton had six blades ve 


ry like those of Stevens’s | 


| 

| on such inclined strips, and both this and Rankine’s 
original theory is full of uncertainty due to imperfect 
knowledge of the actual or intake velocity of the wate, 
at each part of the blade. Both theories also ma 
allowance for interaction between adjacent blades, o; 
for the flow near the blade tips. But R. EB. Froude’, 
generalised momentum theory and the principles oj 
the strip theory still serve a useful purpose in that the, 
afford a basis on which practical formule can rest - 
and in the later forms to which they have been deve 
| loped, with accurate knowledge of blade force charac 
teristics, they can be used for the broad study of 
propeller action. In recent years they have been 
supplanted by the more accurate vortex theory, which 
allows of the calculation of the induced translationa! 
and rotary velocities at each part of the blade from the 
forces acting on the blade. No designer depends entirely 
| upon it, its use lying mainly in the estimation of thy 
le of variation from known results. As usually applied 
it ignores the contraction of the race both before and 
abaft the screw, hence its accuracy diminishes with 
heavy thrust. The interaction between finite blades 
is dealt with by assuming the latter to be replaced by 
a similar number of helicoidal vortices. Results for 
| such a case can be worked out only for small lifts. It 
| demands, as before, a knowledge of blade characteristics 
which is somewhat difficult to meet, as the effective 
aspect ratio for which these lift and drag values should 
be taken is difficult to assess with wide-bladed screws, 
particularly near the blade tips. When the blade 
characteristics have been correctly assessed at any 
| radius, the thrust and torque are obtained by integra 
tion, as in the simple blade-strip theory. 

The underlying basis of facts in the theories is that 
the rotating screw blades throw back a column of 
water, and the energy in this moving column or race 
is part of the price paid in developing the thrust of the 
propeller, irrespective of how the actual blades produce 
it. Great weight was attached to this argument in the 
early days of the propeller, and it led to the use of very 
large-diameter slow-revolving screws, until W. Froude 
comptey to the other losses due to pitch and friction. 

‘or an actual blade to produce axial thrust by a rotary 
| motion it must be inclined. or be given a pitch, and as 
| the water reaction of the blade is nearly normal to its 
| surface, the thrust must be accompanied by a side or 
| rotary force, and this must be overcome to keep the 
| blades rotating—again involving some loss of energy 
| Also, since the propeller blades are never smooth, and 
| have a definite body or form, their movement through 
| the water involves a resistance along the blades always 
| opposed to the motion, varying only slowly as thrust is 
| varied. This resistance consists mainly of the skin 
friction drag, to which must be added the increase in 
| this drag due to the changes in velocity arising from 
| the thickness of the blade; and the sum of these is 
| usually called the profile drag. This has a small com 
| ponent reducing the actual thrust, and a much more 

serious component adding to the torque. The only 
additional force acting is that due to the “ spilling ” of 
the pressure at the blade tips. This causes an outward 
flow on the driving face and inward flow on the back, 
—— a long spiral of marginal vortices at the 
e tips. The latter motion causes a drop in thrust, 

| but the effect depends on the lift of the section, being 
nil when the lift is nil and varying as the square of tht 
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original propeller. Various attempts have been made | speed. Hence it can be neglected at small lifts, but at 


to formulate scientific methods of design. 
down the principles that “the diameter is the chief | 
element of its power, the breadth of blades . . . and | 
their number being secondary. The width of the blade 
should be simply that for strength.” The propeller 
which he fitted on the Great Eastern had blades of | 
nearly constant width, with circular back sections, the | 
outer portion of the blades being relatively thin, so | 
that accidental contact did not deprive the ship of all 
its propeller. He suggests increasing the number of | 
blades as diameter is increased, and quotes M. Dupuy 
De Lome as using eight-bladed screws on the Napoleon 
and other vessels. To this day experimental data have | 
kept well ahead of theory, and propellers are still de- 
signed for aeronautical and marine purposes from charts | 
of methodical test data, theory being used simply to | 
establish the form in which such data shall be plotted. 
Various attempts have been made to deal mathe- | 
matically with a marine screw propeller. The first | 
investigations were on two independent lines. In the 
momentum theory propounded by Rankine (1865) and | 
generalised by R. E. Froude in 1889, the propeller forces 
are deduced from the motion of the fluid, acquired as it 
passed through the screw (with a deduction in the case 
of Rankine’s work, for blade friction). In the blade | 
element theory given by W. Froude in 1878, the pro- 
peller thrust and torque is determined from the forces 
acting on the blade, due to its advance and rotary 
speeds—the water movement being an incidental 
result. To assess these forces, the blade was assumed 
to be made up of elementary strips moving on helices 
at known small angles and known velocities. This 


ulate Scott | a lift coefficient of 0-2, it adds 
| Russell in his great work on naval architecture lays | to the drag for a blade of 6-0 


15 per cent. to 25 per cent. 
aspect ratio in open water, 
but less than half this as a blade of a screw. 

A study of the three main causes of loss of energy in 
a propeller—from slipstream, from pitch, and from 
friction—enables a general idea to be formed of the 
maximum possible efficiency in any case, and the relative 
extent to which any of the three causes is responsible 
for loss of efficiency. Such an examination can be 
made in stages from a mixture of the vortex, momentum 
and strip theories. The nomenclature is as follows : 


V = speed of ship in knots. 
‘ Vv speed of advance of screw 
= through wake water in 
knots. 
speed of advance of screw, ft. per se 
intake fraction of screw at any thrust 
: translational flow through screw in 
feet per second. 
intake rotary velocity at propeller. 
revolutions of propeller per minute. 
revolutions of propeller per second. 
: thrust of screw in pounds. 
= density of fluid in which the screw 
works = 1-94 for fresh water, anc 
1-99 for salt water. 
= diameter of screw in feet. 


= froude wake factor = ratios(¥-): 
1 


(1 — t) = thrust deduction factor 
pull to tow ship | 


thrust to propel it 


l+w 


(1 + w) 





theory requires a knowledge of the lift and drag forces 


(1 + w)(1 —t) = hull efficiency. 
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Disc area ratio = d.a.r. 
sum of developed area of blades. 


disc area of screw 





H = thrust horse-power derived from the 


,000 
S = shaft horse-power absorbed by screw. 
7 = efficiency of screw = q 
Dv? 
8 = Taylor revolution speed constant 
ND 


C, = thrust constant = 


V; 
NS®-5 
B, = power constant = Var 
, vitch : 
Pitch ratio i” —- P.R., in accompanying 
Gomeme curves 


Taking first the loss in the slip race, this can be 
assessed from the Froude axial momentum theory. All 
the water passing through the screw is regarded as 
moving fore and aft, and as having the same velocity 
over the propeller disc; and by supposition there is 
no loss of energy at the propeller. It can be shown that 


efficiency ee l+q, (1) 
7 
and thrust T = pu? G D) 2ae(l + az) . - (2) 
The thrust constant 
T 
Cr= Tas == m(az)(l-+a) . - (3) 


The curve of efficiency for a frictionless screw, the 
efficiency being constant for all parts of the disc, is 
shown in Fig. 1, opposite, to a base of Cy. By far the 
greater number of screws work between abscissa values 
of 0-6 to 1-8; and for these, therefore, there is an 
inevitable loss varying from 15 per cent. to 30 per cent.., 
respectively, without including any losses in the blades. 

The thrust has so far been considered as exerted in a 
fore-and-aft plane, and the next step is to imagine the 
thrust being exerted by a pitched surface. For this we 
imagine the motion to be set up by a large number of 
inclined surfaces in the plane of the propeller, inclined 
so that along any radial line they have a common pitch, 
all of these imaginary planes being frictionless. It can 
be shown that, for minimum loss of energy in a lightly 
loaded propeller, the efficiency should be constant at all 
radii, and for a screw of uniform pitch, this efficiency is 
related to the intake velocities by the two formule 





z*y (1 — 9) —-2 
ay = T+ ae anda, is 2 a) (4) 
from which 
1 — a, (5 
= - 5 
eas te ) 


LABOUR NOTES. 


Tue Insurance Statutory Committee report that at 
the end of last year, the balance standing to the credit 
of the general account of the Unemployment Fund was 
224,741,394. including 72,475,8491. accumulated during 
1943. The year’s receipts were 77,782,2841., of which 
all except 4,247,9041. was composed of insurance con- 
tributions by employers, insured persons and the State. 
The cost of benefit was 2,709,0001. and the cost of 
administration 2,339,941/. As compared with 1942, 
contributions from employers and employed persons 
were 2,275,2471. less, the decrease being the net result 
of the withdrawal of men and women into the forces 
and the substitution of uninsured -time workers 
for insured whole-time workers, while, on the other 
hand, there was a decline in unemployment and an 
influx of new insured workers. The Treasury con- 
tribution being proportionate to the net contributions 
from other sources, decreased by 1,137,7501. No con- 
tributions were received from the Defence Departments 
in respect of men discharged from the forces, these 
|contributions being suspended until an assessment 
can be made. 





Attention is drawn in the Committee’s report to the 
fact that, even after more than three full years of war, 
lover 2,750,000. (on the general and the agricultural 
| accounts) was spent on benefit. This shows, the Com- 
| mittee say, that, even in a community working as the 
| British community has worked in 1943, at full stretch, 
|‘ there are intervals of not working due to changes 
of programme and methods and other inevitable 
| causes.” “ Indeed,” it is added, “the expenditure 
| probably gives an inadequate idea of such intervals 
which, under war conditions, are not always fully 
reflected in a payment of unemployment benefit.” 





| me 


A number of interesting proposals are on the agenda 
for the annual conference of the United Textile Factory 
Workers’ Association which opens at Blackpool on 
April 24. In one of three resolutions sent in by the 
Weavers’ Amalgamation, it is declared that the pro- 
vision of a high standard of living for the people of this 
country should be “the immediate post-war target 
of the Government.” The National Labour Party is 
requested to urge the Government to take an early 
census of the country’s industrial capacity for pro- 
duction, to promote the necessary increase of production, 
and to ensure “that scientific knowledge, the most 
modern machinery and the services of scientists and 
inventors shall be used to their maximum capacity to 
| establish and maintain that standard.” 








i 
| The Spinners’ Amalgamation has sent in a resolution 
calling upon the Government to introduce legislation 
giving members insured under the National Health and 
Pensions Acts, “‘ the same additional benefits irrespective 
of society,” and joins with the Cardroom Amalgamation 
in a resolution welcoming improvements in the rights 





where z the ratio of rotary to advance velocity of the | of workmen to compensation effected last year, but 
screw at any radius. The thrust is still given by | expressing the opinion that the twelve months’ limita- 
formula (2), and these equations enable an estimate of | tion is too arbitrary and should be immediately ex- 
the loss of energy to be calculated for varying thrust | tended to provide for workmen disabled through 
loads as represented by the C, term. As the real slip | industrial disease, after that period, where it can be 


angles in practice are never more than one or two degrees 
relative to the face pitch, this can be taken as defining 
the velocity ratios ; and if all the elements of the blade 
conform to a uniform pitch, then at any radius r 
2r 
z=F cot 6 

where @ is the pitch angle at the blade tip and cot @ = 
2/pitch ratio. 


Two cases of screws having pitch ratios of 0-6 and ning with the next full pay period. 


1-2 have beén taken for illustration. The analytical | 
work has been done by assuming efficiencies, finding 
the corresponding intake velocities, and obtaining | 
thrusts for these by integration over the disc. The | 
resulting curves of efficiency over a range of thrust 
loading are given in Fig. 1. The translational and 
rotational intake velocities for the two chosen pitch | 
ratios at roughly the same thrust loadings (C; values 
of 1-03 and 1-05, respectively) are shown in Fig. 2. | 
The distribution of velocities is representative of what | 
happens at all slips. The rotational intake velocity 
diminishes towards the blade tips, but the reverse 
holds with the translational intake velocity. The 
curves show the maximum efficiency conditions with- 
out friction or tip losses. For pitch ratio of 1-2, 
Cy = 1:05 and » = 0-678. For pitch ratio of 0-6, 
Cy = 1-02 and » = 0-76. It will be noticed that the 
drop in efficiency as pitch ratio is increased in Fig. 1, 
is mostly accounted for by the increase in rotary 
velocity set up by the screw. These theoretical results | 
ignore the falling-off of thrust near the blade tips; | 
but actually az and a; fall together and the effect on | 
efficiency of such a drop is usually small. 


(To be continued.) 








| proved that the disease “‘ has been caused by the em- 
ployment to which the disease is normally due.” 
| 
| The claim of the shipyard trade unions in the Con- 
| federation of Shipbuilding and Engineering Trade 
| Unions for a substantial increase of wages was heard 
| by the National Arbitration Tribunal on Wednesday 

last week. On Friday, it was announced that the 
| tribunal had awarded an increase of 4s. a week, begin- 





Replying to a question in the House of Commons 
last week, Major Lloyd George, Minister of Fuel and 
Power, said that it was estimated that during the 
26 weeks ended March 11, 1,508,000 tons of coal had 
been “ lost ’’ owing to disputes in the mines. 
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tion, claimed that in making deductions for home coal 
from the pay of adult voles who benefited under 
the Porter award, the owners had acted strictly in 
accord with the terms of the Greene award, accepted 
as applicable to the Porter award by the National 
Negotiating Committee and by agreements between the 
representatives of his Association and the Yorkshire 
Mineworkers’ Association. 





In the negotiations, Mr. Brass continued, the owners 
agreed, first, to cancel altogether the deduction from 
those who did not receive the coal; then they agreed 
to the low figure of 3s. 6d., and finally reduced it to 2s., 
which the miners’ leaders regarded as generous and 
less than half the estimated value. The coal owners, 
Mr. Brass added, could not be held in any way respon- 
sible for the deplorable situation which had arisen. 





The opinion of the average trade unionist, used to 
constitutional procedure in labour affairs, is no doubt, 
that this widespread Yorkshire difference could easily 
have been adjusted without a stoppage. Of the various 
strikes of apprentices much the same might be said ; 
important shipbuilding and engineering trade unions, 
in fact, had the matter in hand before the trouble 
became accute. The original object of the youths’ 
organisation was to safeguard the interests—in blunter 

age, the wage rates—of the apprentices. Now, 
under the influence of outsiders—“ irresponsible mis- 
chief-makers,” Mr. Bevin called them the other day— 
the principal aim seems to be to secure complete 
exemption of all apprentices from liability to direction 
to the mines. 





Strong claims are made by building-trade operatives 
to the exclusive right to assemble the prefabricated 
houses which the Prime Minister mentioned in his 
recent broadcast speech. A prominent London official 
of the National Federation of Building Trades Opera- 
tives said last week, for example, that there would be 
the biggest row in the history of industry if the job 
was not confined to their crafts. Speaking at a luncheon 
of the National Federation of Demolition Contractors, 
Mr. Coppock was critical of the Government’s emergency 
plan to build 360,000 houses. The building industry, 
he declared, could produce not 360,000, but half a 
million normal houses each year. 





Addressing a meeting of the London Brick Company 
last week, Sir P. Malcolm Stewart examined the 
question of how the programme of prefabricated 
houses would affect the trades concerned with the pro- 
duction of the traditional form of dwelling. The new 
competition, he said, had big initial advantages in 
speed of assembly, and, possibly, lower first costs. 
Prefabricated houses were avowedly to be built to 
provide temporary accommodation, and had been 
allotted a limited life; but, in his view, the time test 
of their survival would depend upon the degree of 
satisfaction they gave and the opportunity of changing 
to something better. 


Sir Malcolm, therefore, called for preparation to 
meet the threatened competition by reducing the cost 
and improving the design and amenities of the tradi- 
tional brick house. Bricks, he said, would survive 
competition, as they had done for a thousand years, 
so long as they were fitted to the purpose to which 
they were put. 





The Conciliation Committee for the weaving section 
of the cotton industry sat in Manchester last week to 
hear the claim of the General Union of Associations of 
Overlookers for a standing wage for all overlookers. 
At present, only a small number receive a standing 
wage; the great majority are paid on the basis of a 
50 per cent. starting point, with a 50 per cent. poundage 
on the earnings of the weavers. Sir Charles Doughty, 
K.C., presided as independent chairman. 














According to more or less official accounts, the voting 
in the mineworkers’ ballot on the Government’s wages 
stabilisation plan has been close and hopes are enter- 
tained that the national margin is on the side of accept- 
ance of the agreement. At the time of writing, un- 
official strikes on one pretext or another, are in progress 
in several important areas, and the colliers are showing 
no disposition to listen to the warnings of their leaders 
that the loss of production may seriously affect the 
allied war effort. ety 

In Yorkshire, where about 90,000 operatives were on 
strike at the beginning of this week, the trouble has 
arisen on the question of the miners’ “ home coal.” 
Discussing the difference, the other day, Mr. Brass, the 
chairman of the South Yorkshire Coalowners’ Associa- 








The case for the overlookers was presented by Mr 
Proctor, the general secretary of their organisation, 
and Mr. Lord, the President, and the reasons for 
opposing the claim were stated by Mr. Ashurst, director 
of the employers’ association, and Mr. Frank Long- 
worth acting for Sir John H. Grey, the chairman, who 
was not well enough to be present. At the close of the 
meeting, Mr. Ashurst explained that, after hearing 
arguments on both sides, Sir Charles Doughty had 
asked whether each of them was willing to accept an 
award. The operatives replied that they were, and 
the employers that they were not. Under the rules of 
the conciliation agreement, all that the chairman can 
do in such cases is to consult the assessors and make a 
recommendation to the parties. Such a recommenda- 
tion is to be sent to the two organisations within the 
subsequent week or two. 
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NOTES ON MAGNESIUM-ALLOY 
TECHNOLOGY.* 


By F. A. Fox, M.Sc. 
(Concluded from page 260.) 


Choice of Casting Alloy.—Those alloys used for 
stressed parts are of the magnesium-aluminium-zinc 
type. Elektron A 8, the 8 : 0-4: 0-3 aluminium, zine 
manganese containing alloy, has the following special 
points :—It has good as-cast properties, particularly 
ultimate tensile strength; it responds readily and 
uniformly to heat-treatment ; and as solution-treated 
it has the best elongation of all the neighbouring 
alloys; its ultimate tensile —— 
improved. Elektron AZ91, the 9-5:0-4: 
minium, zinc, manganese eutehing- alloy, has the 
following special points :—It has a good proof stress 
as cast, though its ultimate tensile strength is not 
so good as that of Elektron AS8; its castability 
is excellent, being rather superior to that of Elektron 
A8, and it is particularly suitable for die-casting ; 


COMPOSITIONS 


TABLE IV. 


DTD 
| Specification 


Nomina! Alloy Content 


} per cent. Al, 1 per cent. Zn., 
per cent. Mn 
per cent. Al, 
per cent Mn 
per cent. Al, 0-4 percent. Zn, 0-3 
per cent. Mn 


Mg-Al-Zn 
1 per cent. Zn, 0-3 


-5 per cent. Mn ae 


-5 per cent. Mn 





.—COMPOSITIONS 


TABLE 





| 
| 
Nominal Alloy Content 
| 





5 per cent. Al, 1 per cent. Zn, 0-3 
per cent Mn 

-5 per cent. Al, 1 per cent. Zn, 0-3 
per cent. Mp 

-5 per cent. Al, 0-5 per cent 
0-3 per cent. Mn 


Mg-Al-Zn 


Zn, | 


per cent. Al, 3 per cent. Zn, 0-3 ASTM No. 15 | AM 748, Dow XI 
11340 


per cent. Mn 
per cent. Al, 
yd cent. Mn 
| 6-5 per cent. Al, 1 per cent. Zn, 0-3 | 
} per cent. Mn 
' 


1 per cent. Zn, 0 


1-5 per cent. Mn , 
| 


1-5 per cent. Mn 


is also much | 
0-3 alu. | 


AND 
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Specification. 


11332 
11335 
1132 


11338 


11336 
11339 


ing elongation figure (which is the particular feature of 


| the solution-treated state) is not obtained with this 
| alloy in this condition. 


Similarly there is little point 
in precipitating Elektron A 8, since the proof stress of | 


| this alloy in this state is below that for precipitation- | 


treated Elektron A Z 91. 

Wrought Alloys.—The wrought magnesium alloys are | 
similar in type to those for casting, and the stronger | 
alloys contain aluminium, some zinc, and some man- | 
ganese for corrosion resistance. The alloys used in | 
this country are as shown in Table IV. The manganese- 
containing sheet and extrusion alloy is readily weldable 
and has good corrosion resistance. The wrought alloys 
used in the United States are also of the same types, 
but while, in this country, the tendency is to produce 
only one sheet alloy (of the Elektron A M 503 type) | 
American manufacturers also make sheet of the alumi- 
nium-containing alloys. Moreover, forgings are made 
in aluminium-containing alloys with lower alloying con- | 
tents than in this country. Data are given in Table V. | 
The high-purity alloys also appear in American specifi- 
cations for wrought alloys. 

Comparison of the British and American specification 
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| rolling reductions. 


|aluminium alloy would be ; 


can be no deterioration and little stressing of the sheet 
near the weld, and hence reduced distortion and higher 
strengths may be expected; also that as no flu 
used, none can be included in the weld. The danger of 
flux inclusions left behind after the normal oxy 
acetylene welding is negligible for ordinary sheet weld 
ing processes but may become serious if unorthodox 
lap-welds are attempted. The welding-fluxes used con 
tain deliquescent chlorides which, if exposed to the 

promote strong corrosive attack on the weld met -, 
This danger is guarded against by immersing wel Jed 
assemblies in hot baths containing chromates; tiny 
flux inclusions are then dissolved out by the hot 


is 


| liquid. 


The rolling and extrusion of magnesium alloys follow 
the usual lines for other light alloys, and cast rolling 
slabs of the Elektron AM 503 type can be given severe 
The extrusion alloy used in this 
country, Electron AZM, is a useful general purpose 
material. Extruded pieces in this 6 per cent. alumin 
material are not quite so strong as those in a higher 
it can, however, be ex. 
truded faster than the latter alloy. The forging alloy 
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its freedom from microporosity is particularly good ; 
its proof stress can be improved by 50 per cent. by 
a solution and precipitation treatment; its ultimate 
tensile strength is good, but its elongation is low in the 
precipitated state; its heat-treatment characteristics 
are not quite so good as those of Elektron A8; its 
higher aluminium content makes it slightly more 
difficult to homogenise. The two alloys are similar as 
regards their corrosion resistance. 

These points indicate clearly why British practice 
has tended to call for Elektron A 8 for structural parts 
for aircraft, and Elektron A Z 91 for engine parts. The 
latter’s outstanding castability and freedom from micro- 
porosity makes it well suited for the very complex 
castings demanded by engine designers, and the high 
proof stress that can be obtained, after precipitation 
treatment, makes it desirable from the high performance 
standpoint. Elektron A 8 is well suited to structural 
parts, which are not so complex, and for which the 
safety margin provided by its high elongation value— 
as solution treated—makes it particularly valuable. It 
can be seen from the foregoing that, from the point of 
view of mechanical properiies, there is little point 
in solution-treating Elektron A Z 91, since an outstand- 





* Lecture delivered before the Midland Metallurgjcal 
Societies, Birmingham, on Tuesday, January 18, 1944. 
A bridged. 


| in this country is readily weldable with an oxy-acetylene 
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requirements shows a fairly close similarity as far as | 
mechanical properties are concerned. The aluminium- | 
containing sheet alloys are not so readily rolled as the 
Mg-Mn alloy, and the gas-weldability is not as good. | 
Magnesium-base alloy sheet shows the peculiarity that | 
the properties in the longitudinal direction are liable 
to be worse (if there is directionality present at all) 
than in the transverse direction of rolling. Direction- 
ality can be readily eliminated by proper control of the 
reheatjngs and rolling directions ; where it does occur 
it affects the proof stress, ultimate stress and elonga- 
tion. This peculiarity is probably connected with the 
observed fact that the scatter of the basal plane 
orientation is greater in the longitudinal than in 
the transverse direction ; the full explanation for it 
has not yet been forthcoming. The sheet alloy used | 
torch and suitable flux, and ultimate tensile strength 
figures of well above the A.I.D. requirement of 8 tons | 
per ‘eae inch can be obtained across an unhammered | 
weld. Development work is proceeding in the United | 
States and in this country on the are welding of mag- | 
nesium- alloy sheet, using an inert gas instead of a flux. | 

In the United States this has been termed the Heliarc | 
process, helium being used as the inert “* blanket.” In 
this country helium is not available, and argon is used | 
instead for development work. The advantage claimed | 


| for this process is that the heating is so local that there | 
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most generally used here contains 8 per cent. alu- 
minium, and this gives a good combination of elonga 
tion and strength properties. It can be die-forged 
in the cast state under hydraulic presses at tempera- 
tures of between 350 deg. and 400 deg. U., and gives 
forgings which are very useful for small highly-stressed 
aircrait components. Magnesium-alloy sheet (Elek- 
tron AM 503) can be formed and drawn at temperatures 
, using heated dies 
This method of fabrication is used considerably for 


| making aircraft components, and, here again, there is 


much scope for development. This sheet alloy fortu- 
nately does not appear to have critical temperatures 
of working, and excessive grain growth does not occur 
until temperatures of the order of 500 deg. C. are 
there is therefore considerable latitude 
in drawing and forming operations and also oppor- 
tunities to induce local flow as required by local heating. 
Magnesium-alloy punches may be used; these have 
| the advantage of easy machineability. The Elektron 
AM 503 type of sheet may be bent through 90 deg. 
over a radius of 1 T (where T is the thickness of the 
| sheet) at temperatures above about 320 deg. C., and 
deep drawing to a depth of cup equa! to 1-5 times its 
diameter, in one operation, is possible at the same 
tem peratures. 

Surface Protection.—The two standard protective 
treatments used in this country are already fairly 
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well known—the acid chromate dip and the half-hour 
boiling bath immersion known as the R.A.E. (Royal 
Aircraft Establishment) treatment. Of these the 
former removes a small amount of metal (about 
0-0005 in. per face or per side exposed), but is rapid in 
operation—of the order of one minute; the latter 
removes no metal, but is longer in operation. Baths 
closely similar to these are used by the Dow Chemical 
Company in the United States. Neither of these pro- 
tective treatments is as effective as the anodic protection 
of aluminium alloys, and the films formed have no 
mechanical hardness utility. The coats should be re- 
garded essentially as paint bases and as a preliminary 
in a protection scheme for magnesium alloys rather than 
as true protective treatments in themselves. This is an 
important point, as people familiar with the powerful 
protection given by the aluminium anodising treat- 
ment are apt to think that “ protected " magnesium 
alloys will withstand any corrosive conditions. If the 
corrosive conditions to which the “ protected,” but 
unpainted, pieces are ex are not severe, the protec- 
tion will have been of benefit; if the conditions are 
severe, “ protected ” pieces may actually behave worse 
than unprotected metal. The reason for this is that 
when magnesium or magnesium-base alloys are corroded 
by sodium chloride solution (the standard corrosion- 
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Fig. 9. “‘ Hactirax”’ UNDERCARRIAGE- WHEEL 
Bripcer. 


protecting. Many attempts have been made to plate 
magnesium alloys, but so far these have been con- 
spicuously unsuccessful as far as improving the corrosion 
resistance is concerned. A nickel film can be put on, 
but its value is decorative and not utilitarian. The 
difficulty has been to obtain firstly a metallic coat 
which will adhere, and secondly to produce a sufficiently 
non-porous plating. If the plating is porous to any 
great extent or should a scratch or a cut edge expose 
both metals together to corrosive attack, the galvanic 
action is so severe that the magnesium is rapidly eaten 
away. 

Table VI gives an indication of the corrosion rates 
of magnesium in electrolytic contact with other metals. 


TABLE VI1.—Relative Corrosion Rate of Magnesium 
Coupled to Other Metals. 
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testing medium), a large _ rtion of the i 
corrosion product remains ~s attached to the metal 
surface ; when specimens which have received a pro- 
tective treatment are corroded in this way, the corrosion 
product is loose and non-adherent. It is thus to be 
expected that untreated metal will corrode more and 
more slowly as the film of corrosion product spreads 
and thickens; with treated metal, unrestricted and 
continuous corrosion will take place at discontinuities 
in the protective film, causing severe pitting and gradual 
undermining of the film. It is apparent that the 
protected specimens will begin to corrode in the 
manner of unprotected pieces as soon as the protective 
film has been completely undermined. Another pro- 
tective treatment involving the use of selenious acid 
is in use to some extent in this country and in the 
United States. It has the advantage that it can be 
applied locally, by swabbing, to “‘ patch’ defects in 
the films put on by dipping; this is a very useful 
feature. 

Much work has been done to evolve initial treat- 
ments for magnesium alloys which give improved 
protection. Anodic treatments of many kinds, treat- 
ments with fluorides, phosphates, tungstates, molyb- 
dates, and autoclave treatments in caustic solutions 
have all been proposed, but none has given such out- 
standing results as to make a change from the present 
simple schemes worth while. Even though the initial 
treatment is not so protective as that for aluminium 
alloys, the completed scheme, dip and primer and finish- 
ing coats, gives good corrosion resistance. This has 
been shown conclusively by service records, and by the 
examination of magnesium-alloy parts from crashed 
German aircraft even when these have been rescued 
from the sea. The corrosion of magnesium alloys, even 
when ex unprotected to atmospheric attack, is 
slower than for ordinary mild steel, which also requires 
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This indicates how necessary it is to insulate mag- 
nesium alloys from dissimilar metals when constructing 
assemblies. It has been found that the aluminium- 
base alloy MG5 produces a less harmful effect on 
magnesium than does Duralumin, but insulation is 
again desirable. Attempts have been made to “ clad” 
magnesium-alloy sheet; these however have proved 
to be difficult and not worth while, for the same reasons 
as operate against piating magnesium. Magnesium alloys 
are, in general, free from intercrystalline corrosion. 
Machineability.—Magnesium alloys can be machined 
astonishingly freely without lubrication. Their mach- 
ineability greatly exceeds, in fact, that of any other 
metallic material, and cutting speeds of 10,000 ft. per 
minute are readily attained on a lathe, with a feed of 
12 in. per minute and a cut of at least 4 in. The fire 
risk is very small provided that the cutting tool is 
kept sharp and that heat is not allowed to develop 
by friction. The inflammability of small pieces of 
magnesium becomes dangerously great only when the 
particle size is greatly reduced. Thus magnesium 
powder, the particle size of which is near 240 mesh, 
will rise in temperature only a few degrees even when 
wetted. Extremely fine magnesium powder, of the 
order of 10-° cm. particle size, is pyrophoric or even 
explosive on exposure to air. In commercial practice 
the machining of magnesium alloy components may 
be aided by the use of jets of compressed air to keep 
the cutting edges cool. Special attention must be 
given to dust disposal in grinding, since suspensions 
of powder are ignitable by a spark, Recommended 





systems usually depend on the continuous removal of 
the dust in an air stream and “ drowning ”’ it in a large 


excess of water; this system has, in fact, been made 
compulsory by a recent Factory Inspectorate Regula- 
tion. 

Recent Research and Development Work on Magnesium 
Alloys.—Some attention has been attracted by a paper 
by J. L. Beilschmidt, which a red in the Journal 
of the Royal Aeronautical Society, vol. 46, page 161 
(1942), on “ The Stresses Developed in Sections Sub- 
jected to Bending Movement.” In this paper the author 
deals with the consequences of a departure from the 
straight-line law between stress and strain as applied 
to the engineering theory of bending. The standard 
bending formula, f = “I assumes that the stress is 
proportional to the strain; Beilschmidt considers the 
case of a material of which the effective stress-strain dia- 
gram is not straight (deviation from a straight line is 
implicitly assumed in every case where the proof stress 
is quoted for a material rather than the limit of propor- 
tionality, since the former involves plasticity hence 
curvature, by de jon). Various correction 
are put forward to modify the standard formule to 
account for the “ stress unloading ” effect introduced 
by the curving di . The interest of this work in 
this context lies in the fact that Beilschmidt has selected 
magnesium alloys for consideration in this way, since 
it appears that they show fairly large correction 
factors. He quotes an interesting example of the 
operation of this curvature effect by describing the 
result of a bending test made on a circular ring section 
member, the proof stress of the material of which was 
4-5 tons to 5 tons per square inch, and the ultimate 
tensile strength 13 tons to 16 tons per square inch. 
This member, on bending, develo an apparent M/Z 
(Z being the section modulus) of 14 tons to 17 tons 
per square inch without showing any noticeable per- 
manent set. The M/Z was then increased to 28 tons 
per square inch without causing absolute failure of the 
fibres. These results are thus 200 per cent. and 100 per 
cent. better than would be expected from the simple 
tension properties. 

This kind of work is also going on in the United 
States, where Cozzone, last year, published work on 

jum and aluminium-alloy members tested for 
bending strength in the plastic range. While Beil- 
schmidt assumes that the stress-strain diagram is a 
smooth curve to which a formula of the type y = a 2” 
(in which the stress is proportional to the strain raised 
to same power) can be fitted, Cozzone assumes that the 
area under curve can be as a trapezium. 
Such analysis is of considerable interest, and marks 
another step towards reducing the factor of ignorance in 
design where high iormance materials are involved. 
Somewhat similar work is that published in the United 
States, last year, by Kutsay and Yorgiadis* op the 
torsional damping capacity of magnesium-alloy rod, 
and in the Journal of the Institute of Metals by Stanton 
and Thompsont on the damping capacity of some 
magnesium and aluminium alloys. The latter workers 
found that the magnesium-base alloys had a distinctly 
higher damping capacity than the aluminium-base 
alloys examined, at all stresses and at all temperatures 
investigated (—50 deg. C. to 280 deg. C.). They found 
also that, for equal fibre stresses, both the magnesium- 
base and the aluminium-base alloys have much greater 
damping capacities than has steel. The results of 
Kutsay and Yorgiadis were ate in agreement 
with those of Stanton and Thompson; they found 
also that the higher the cold working stress in a mag- 
nesium alloy piece, the lower is the ping capacity. 
A useful contribution to knowledge of magnesium 
alloys was also made recently by the publication of a 
paper by Grogan and Haughtont giving the magnesium- 
manganese equilibrium di as determined by them. 
This is rather difficult to ine because of gravity 
segregation effects, but is directly valuable because of 
the use of this system in the alloys of the Elektron 
AM 503 type. Their diagram is shown in Fig. 8. 

Applications.—During the last two or three years 
there has been a shortage of magnesium alloys in this 
country and this has, to some extent, restricted the 
increase in their applications; in a few cases, even 
well established applications for magnesium alloys 
were temporarily abandoned in favour of aluminium 
alloys. This trend is, of course, now reversed, as the 
figures quoted earlier indicate, and there is much more 
magnesium available both in this country and in the 
United States. The present engineering use of mag- 
nesium. nevertheless, is still almost entirely restricted 
to its application to aircraft. An examination of 
captured and crashed German aircraft would probably 
show that the proportion of magnesium used in enemy 
machines is rather higher than that used in Alli 
planes. The total weight. of the Messerschmitt Me. 110 
in service in 1940 was approximately 990 lb.; of this 
about 300 lb. were magnesium parts. Similarly, the 
gross weight of the Junkers Ju. 88 plane, in service 





* Aero Eng. Rev., vol. 2, page 21 (1943). 
t Vol. 69, page 29 (1943). 





t Jl. Inst. Metals, vol. 69, page 241 (1943). 
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at about the same time, was about 24,000 lb. The 
weight of magnesium ws in this machine totalled 
about 850 Ib., of which 350 lb. were in the engines. 
The compositions of the alloys used in German aircraft 
are of the magnesium-aluminium-zinc-manganese type 
and also of the magnesium-manganese type similar to 
those used in this country and the United States. The 
German use of forgings, at least on the Me. 110 and 
Ju. 88, is probably greater than is the practice in this 
country. Forgings are employed, for example, for 
engine bearers, in both the Ju. 88 and Me. 110, for 
dive brakes in the Ju. 88 (an alloy similar in ampentien| 
to Elektron A Z M is used) and for the supercharger 
impeller. It has been noted also that both the Messer- 
schmitt 110 and Junkers 88 carry hammer forgings | 

of the Elektron A M 503 type. This is of interest, as it 

contrasts with the usual German method of producing | 
magnesium-alloy forgings by hydraulic pressing. It | 

has been remarked in several quarters that no serious | 
corrosion has been observed on magnesium parts sal- | 
vaged from German aircraft, despite the fact that the | 
protection schemes are sometimes not very satisfactory. | 

For most British machines the engine probably | 
absorbs the greater proportion of weight of magnesium | 
parts in an aircraft, although there are notable “* heavy- 
weight ” exceptions in the application of magnesium | 
alloy to the landing wheels even for the largest machines, 
and the “ Halifax undercarriage-wheel bridge is a | 
magnesium alloy casting. This part, which is shown in | 
Fig. 9, on page 279, weighs over 2 cwt., as finished, and | 
is probably the heaviest magnesium casting in regular 
production in this country. Similarly, air-frame parts, 
such as control brackets, are also frequently made of | 
magnesium alloys. Magnesium-alloy sheet is probably 
inereasing in use in British aircraft and the trend in 
this country is probably towards the heavier-gauge 
material. The welding of magnesium-alloy sheet offers 
advantages for such applications as fuselages, control | 
surfaces and wing construction, and it is here that the | 
just-developing helium-arc or argon-are process may be 
advantageous. Development work in this direction is 
proceeding in America where this method is being 
tried out for monococque welded magnesium structures ; | 
these would have the advantage of a perfectly smooth | 
surface resulting in reduced drag. An extensive appli- 
cation of magnesium-alloy tubing in this country is 
in the manufacture of pilots’ seats of welded construc- 
tion. The tubing used is Elektron A Z M, and high 
weld efficiencies are obtained with the usual oxy- 
acetylene methods. 

Before the war there were, of course, many uses of 
magnesium for purposes other than aircraft. This 
included the application to many high-speed revolving 
or reciprocating small parts in machinery where inertia | 
effects had to be kept low. An example of this was in | 
the textile industry. Magnesium-alloy core boxes and | 
moulding boxes were also frequently used in many | 
foundries because of their lightness and durability. | 
The use of press dies in Elektron alloys was increasing | 
in the last few years. This was another application | 
in which the machineability and light weight of the 
alloys were of special value. Die-cast or pressure die- 
cast magnesium-alloy binocular frames were also made, | 
both in this country and abroad, and indeed were | 
standardised for some models by Zeiss. A somewhat | 
unexpected use of magnesium was as a material for 
bottles in which hydrofluoric acid could be stored. | 
This application was perfectly satisfactory, provided the | 
concentration of hydrofluoric acid exceeded 5 per cent. 
The bottles were very convenient in comparison with | 
those made of paraffin wax or gutta percha. This use 
was based on the protective nature and high degree of 
insolubility of the magnesium fluoride coat. Applica- 
tions in the motor-car industry were also increasing and 
tests on car and omnibus wheels had shown very good 
results. What is pre bly a present-day outcome of 
the application to omnibus wheels has been found in 
magnesium- -alloy gun-carriage wheels captured from 
the Italians in North Africa. 














CANADIAN Rattways.—The combined gross operating 
revenue of the Canadian Pacific Railway and the Cana- 
dian National Railways, during the first 11 months of 
1943, reached the unprecedented level of 671 million dols., 
two and a quarter times the total for 1938. 





Economy tn LUBRICATING O1r.—The maintenance of 
lubricating oil in effective condition, both from the point 
of view of the performance of the machine concerned | 
and from that of conservation of supplies, is dealt with 
in an industriai bulletin entitled Economical Lubrication 
of Steam Turbines and Reciprocating Steam Engines, 
issued by the Ministry of Fuel and Power (Coal Division), 
Dean Stanley-street, London, 8.W.1. The subject is 
treated in a practical and comprehensive manner and 
the bulletin should prove of definite service to those 
responsible for the operation of any type of the two classes 
of prime mover referred to. Oopies may be obtained 
free of charge by such persons on application to the 
Public Relations Officer at the address given above. 
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| supported from the cooling ring by ribs 17. 


AERONAUTICS. 
556,784. Ajireraft Gun Mounting. A. V. Roe and 


| Company, Limited, of Manchester, and G. Beardshall, of 


Manchester. (3 Figs.) May 13, 1942.—The invention is 
a mounting for automatic guns or cannon for aircraft 
and its object is to provide a mounting which enables | 
the cartridge cases and the clip fittings which hold the 


| cartridges together to form an endless belt to be collected 


whatever be the firing position of the gun. The annular 
drum a is pivotally supported by a bracket b, which is | 
The pivotal support permits the | 


bracket 6 may be arranged to have vertical adjustment 
movements to raise or lower the drum a. A divided | 
drum c is mounted inside the drum a and this, together 
with two frames d, are bolted together. The drum c 
with any parts attached to it is free to turn about 
the axis of the drum a. Each frame d carries a front 
gun support f and one frame has a fixed rear gun sup- 
port g, while the other frame has a rear gun support 
at s having screws to give both vertical and lateral or 





(566.784 ' 


horizontal adjustments to enable the guns to be har- 
monised. Across the rear end of the frames, and mounted 
in bearings therein, is a shaft on which are mounted two 
levers j, one of which is fixed on the shaft while the other 
forms a portion of the trigger mechanism. Rollers k 
on the levers j depress the gun sears when the trigger 
lever m is pulled. On each frame d, in a position which 
is beneath the gun mounted on the frame, is a chute n, 
into which the empty cartridge cases are ejected by the 
guns, the cases passing into the hollow drum a and 
out through the neck o attached to such drum. A tele- 
scopic chute may be fitted beneath the neck o to guide 
the cases to a suitable receptable. In each side of the 
divided drum c, at the level of the link ejection slides 
of the guns, are holes p communicating with the inside 
of the drum a, and a link deflector is fitted opposite 
the two holes p to deflect the links which secure the 
cartridges together in belt form downwards through the 
drum a to the neck o and so to the receptacle which 
receives the cases. To move the guns in azimuth or 
elevation and depression, handles are grasped and moved 
as required, the whole mounting turning about the pivot b 
for the azimuth motion, and the divided drum c moving 
inside the drum a for elevation and depression. (Ac- 
cepted October 21, 1943.) 


ELECTRICAL APPARATUS. 


555,978. Electric Arc Furnace. H. A. Brassert and 
Company, Limited, of London, and R. Nissim, of London. 
(4 Figs.) February 6, 1942.—The invention is a means 


Ra on ”A of the 





for cooling the electrodes of an electric arc furnace, 
At each point where an electrode 10 passes through the 
furnace roof 11 the latter is dished at 12. Round the 
electrode and partly within the depression, lies a cx oling 
ring 14 supported by beams 15 carried from the furnace 
roof ring. Round the cooling ring 14 is an outer ring 16 





(666,978) 





Both the 
cooling and outer rings are clear of the furnace roof 11. 
To prevent the escape of gases from the furnace, the 
spaces between the cooling and outer rings, and between 
the latter and the outer edge of the depression 12, 
filled with sand to form aseal. The annular space between 
the cooling and outer rings forms a reservoir for sand. If 
the roof deforms under the heat, the cooling ring and the 
| supply pipes leading to it remain stationary, as they 
supported independently of the refractory lining of the 
roof. (Accepted September 15, 1943.) 
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555,777. Lubricator for Colliery Tubs. James A. 
Jobling and Company, Limited, of Sunderland, W. R. 
Graves and J. C. Breckenridge, of Sunderland. (2 Figs.) 
June 19, 1942.—The invention is a multi-lubricator for 
the axles of colliery tubs. The lubricator shown consists 
of a lubricant tank 1 with a cover plate 2, which carries 
the cylinder components 3, 4 of a pair of plunger pumps. 
A spring-supported axle contactor bar 5 carries the 
plunger components 6, 7 of the pumps and is provided 
with lubricant applicators 8, 9. The arrangement is 
such that each axle to be lubricated rides over and 


| depresses the contactor bar 5 and actuates the pumps, 


whereby lubricant is applied to each axle first by the 
applicator of one pump, and then by the applicator of 
the other. The cylinder components 3, 4 are each 
suspended from the cover plate 2 by a ball-and-socket 
joint 10. The lower end of each cylinder is provided with 
an inlet port controlled by a non-return ball valve 13. 
The lower end of each plunger has an inlet port plunger 
controlled by a non-return ball valve 16. Each lubricant 
applicator 8, 9 consists of a conical plug, which is sup- 
ported by a spring 17 at the upper end of the respective 
plunger. The upper end of each applicator normally 
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projects above the surface of the contactor bar 5 to be 
engaged by the axle. In operation, the axle to be Iubri- 
cated contacts with and depresses one end of the con- 
tactor bar 5, so that the plunger adjacent to this end 
moves down into ite cylinder. On the downward move- 
ment of the plunger, lubricant passes from the cylinder 
through the ball valve 16 into the plunger so that the 
plunger is charged with lubricant. The axle, after 
depressing the contactor bar 5, rides over it and depresses 
the applicator of the first pump, so that oil passes from 
the upper end of the plunger of the first pump past the 
applicator on to the axle. Continued riding of the axle 
on the bar 5 depresses the other end so that the bar is 
wholly depressed. The axle then depresses the applicator 
of the second pump and oil passes from the upper end of 
the plunger of the second pump past the applicator on 
to the axle. As the axle approaches the rear end of the 
contactor bar 5 the front end rises and always presents 
one primed pump in readiness for succeeding axles, 
regardless of the speed at which they follow each other. 
When the axle leaves the bar, it returns to the normal 
“up” position. This raises the plungers and recharges 
the cylinders through the valves 13. (Accepted Septem- 
ber 7, 1943.) 
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SUBSTITUTES FOR SILK 


INSULATION OF FINE WIRES. 
By A. Brookes, M.Eng., M.I.E.E. 
(Concluded from page 264.) 

Nyon belongs to the polyamide group of materials 
formed by the condensation of long-chain aliphatic 
dicarboxylic acids with long-chain aliphatic dia- 
mines, such as hexamethylene diamine, and has 
recently been produced successfully in America in 
a yarn state suitable for the seniiaiane of artificial 
silk fine enough for wire covering. Nylon was 
primarily produced in extruded form for many of 
its applications, and, in addition, it has been applied 





than wire with any of the other coverings here 
discussed. 


Polyvinyl acetal, under the trade names Lewmex 
(British) and Formex (American), is a high quality 
heavy enamel and although intended to replace silk 
for wire covering must really be classed as enamel. 
Its space factor and price are intermediate between 
those of enamel and silk and substitution can only 
be made where the coil conditions allow. Polyvinyl 
chloride, polyvinyl formal, Nylon plastic, Thermex, 
Formvar, Neoprene, Thiokol, and polystyrene resins 
such as distrene and polythene, etc., may be classed 
more as rubber substitutes or heavy enamels and 
are unsuitable for the fine wires here considered. 
Cotopa is a treated cotton and is not a rayon. It is 
Sea Island or Egyptian cotton chemically treated to 
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on wire in the form of enamel, buta restricted quan- 
tity of yarn of one size, 20 denier, 13 filament, has 
— been obtained from the United States and will 
be extremely valuable for special purposes where 

its use will be allowed by Control. A doubled yarn 
may be used, of course, for larger gauge wires, such 
as 0-006 in. Even for the purpose of spinning yarn, 
Nylon is extruded from a molten mass instead 
the usual spinning and precipitating from the normal 
thick solution or syrup. Nylon yarn filaments thus 
produced are cold drawn from the plastic state so 
as to align the long-chain molecules within the 
thread and produce regular patterns from the 
initially disordered condition. bf all the synthetic 
silk materials Nylon is chemically the nearest 
approach to natural silk, and its mechanical and 
electrical are definitely good. Methylated 

spirits solvents should not be used for varnish impreg- 





nation. Nylon-covered wire is much more expensive 
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give an outer acetylated layer (the ester-layer) 
around the unchanged cellulose or cotton centre. 
The characteristics of a cotton yarn are retained but 
the insulation resistance is much increased by the 
very low moisture content of the external acetate 
ester layer. The space factor of Cotopa is similar 
to that of cotton and its use for very fine wires is 


of | precluded by its bulk. 


Having now obtained an appreciation of the 
character of the various yarns met with in *wire 
covering it will be as well to follow their course 
from spinner to user and acquaint ourselves with 
the units employed in numbering yarns which are 
quite different from those used for numbering wires. 
The knowledge is the more necessary as it is excep- 
tional for a coverer to take yarn direct from the 
spinner. The initial yarn is. produced by the 

on cops or bobbins at a definite count or 
denier, and for lapping purposes this is done without 


twist. The yarn at this stage is, therefore, com 
posed of a group of parallel and continuous filaments, 
the number of filaments for any specific size of yarn 
varying according to the fineness of the filament. 
This yarn passes from the spinner to the winder, 
who generally makes it up into “‘ cheeses ” for supply 
to the wire coverer. For certain sizes or counts, 
several of the initial yarns may be assembled by 
parallel doubling (i.c., winding at even tension 
without twist) before cheese winding. 

Methods of expressing the size or count of a yarn 
are usually confusing to non-specialists, but they 
are all based either on the length of a standard 
weight, for example, yards per pound, or on the 
weight of a standard length, for example, grams 
per 9,000 metres. Various standards are employed 
based on English or metric systems, and while some 
standards have become widely known, other so- 
called International units are rarely used. The 
count of a yarn is based on the length of a definite 
weight. The English system specified the pound 
as a unit of weight and this is usually adopted for 
cotton, wool, ete. For different materials different 
systems are used, resulting in various lengths for 
count No. 1. For example, count No. 1 cotton or 
spun silk has 840 yards (1 hank) per pound, linen 
300 yards (1 cut or 1 lea), etc. As another example, 
No. 20 cotton has 20 hanks or 16,800 yards per 
pound. Silk and rayons adopt the denier system. 
This expresses the weight in grams of a definite 
length. The definition, which is now used generally, 
is that of the Bureau International pour la Stan- 
dardisation des Fibres Artificielles. On this standard 


TABLE I.— Standards for Various Yarns. 




















To Convert to 
Denier 8: - 
ystem. 
Y ° 
‘arn. ystem 
Used. Divide Multiply 
Given Given 
Count Count 
Into : By: 
Sik and International _- 1-0 
rayons | denier. Weight 
in grams per 
9,000 m. 
Thrown Drams per os 17-44 
| (twisted) 1,000 yards. 
silk. 
Spun silk and | No. of 840-yard 5,315 
cotton. hanks in 1 Ib. 
Linen ..| No, of 300-yard 14,882 - 
cuts or leas 
per Ib. 
Worsted .| No. of 560-yard 7,972 — 
hanks per Ib. 








the denier is the weight in grams of a length of 
9,000 m. of yarn. Thus, if 9,000 m. (which is 
approximately 10,000 yards) of a yarn weighs 
45 grams the yarn is 45 denier. All other standards 
can be related to this by the use of appropriate 
conversion formule or tables, as shown in Table I. 

As an added complication to the variety of counte 
used in the textile industry, the count numbers for 
all ply yarns, with the exception of spun silk, are 
the counts of the components ; for example, a two- 
fold cotton yarn made of two threads each of 80’s 
cotton counts twisted or doubled together is referred 
to as 2/80’s, whereas for spun silk yarn the count 
number given is for the ply yarn, irrespective of 
the components ; for example, a two-fold spun silk 
yarn referred to as 2/80’s or 80’s/2 is really two 
threads with a final count of 80’s, each of the singles 
having a count of 160’s. The count of spun and 
thrown silks, cottons, etc., increases as the yarn 
becomes finer, and for rayons the deniers decrease 
as the yarn gets finer; 350 denier rayon and 
15 count cotton or spun silk have the same yards 
per pound, as have 100 denier rayon and 53 count 
spun silk. The finest yarns used commercially for 
the covering of electrical wires are 240 count cotton 
(corresponding to 22 denier) and 22 denier natural 
or rayon silks. While an unlimited range of colours 
has been given throughout with cellulose acetate, a 
range limited to blue, green, red and white was given 
with category 2 rayons, but this has recently been 
satisfactorily enlarged by the addition of numerous 
colours and is no longer a restriction. 





A general résumé of some of the results of the 
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investigations conducted in the research laboratories 
of Messrs. Ericsson Telephones Limited, Beeston, 
Nottinghamshire, over a period of two years is given 
in the following generalised remarks. The materials 
mainly investigated were categories | and 2 rayons. 
Good quality pre-war natural silk was taken as 
representing the standard of performance. The 
testing and atmospheric conditions were standard- 
ised or measured so that reliable comparisons could 
be made rather than specific results. It must be 
appreciated that tests on textile coverings give 
variable values and demand considerable care and 
discretion in analysis over a large number of tests 
on ranges of materials of various sizes. 

Natural silk itself, particularly single lapped, 
shows considerable variations in electric strength, 
and it is difficult to discriminate how much is due 
to material and how much to lapping, though the 
former is dominant. Average values between 350 
volts and 720 volts per mil are usual, the most 
frequent value being of the order of 670 volts per 
mil. These figures are quoted from tests on a brass 
mandrel and are slightly lower than from twin 
twisted wires. Samples giving high breakdown 
strength give uniform values as a rule, + 10 per 
cent. being normal, while as much as + 85 per cent. 
to — 63 per cent. variations have been recorded 
with low breakdown values, probably due to lack 
of evenness of serving or lapping. Fused cellulose 
acetate rayon, single lapped, gives 730 volts per mil 
as a median value, with 620 volts and 800 volts per 
mil as normal extremes. The variation of a sample 
from its average value is usually less than with 
natural silk, being of the order of +5 per cent. 
The general evenness of the material assists in a 
better controlled lapping and no doubt this affects 
the results. The highest values yet recorded for 
cellulose acetate rayon on twisted pairs are 1,000 
volts per mil for single and 1,100 volts per mil for 
double lapping. One special sample of fused cellu- 
lose acetate gave an exceptional breakdown value 
of 1,800 volts per mil, but this failed in other 
ways, notably on its low-temperature breakdown. 

Category 2 rayons give much greater variations 
and are more sensitive to ambient atmospheric 
conditions. A sample of cuprate-covered wire giv- 
ing 360 volts to 390 volts per mil gave readings of 
670 volts per mil on the mandrel test two days later 
with a drier atmosphere. Nylon gives an average 
figure of 550 volts per mil. Fortisan is claimed to 
be superior to other category 2 yarns owing to its 
lower moisture absorption and greater purity in 
manufacture, but as far as electrical breakdown 
strength is concerned, this is not significant, for 
with a 70 per cent. relative humidity, 300 volts per 
mil has been obtained. In many cases cuprate and 
Fortisan yarns have failed to reach this figure, a 
collapse of insulation occurring without spark due 
to a general leakage over the whole length of wire 
under test. Conversely, with a low humidity, 1,100 
volts per mil has been reached. Insulation tests on 
completed coils confirm these results and category 2 
rayons must be placed in the cotton class and not 
used for general telecommunication work unless the 
finished coil is impregnated in a varnish or wax. 

With regard to tropical and humid conditions, 
there is a very distinct difference between the two 
categories of rayons in regard to the variation of 
electrical properties due to moisture absorption. 
Cellulose acetate is outstandingly superior to all the 
category 2 rayons, for the depreciation is much less 
for insulation resistance or other electrical properties 
due to coils standing in a humid atmosphere at low 
or high temperatures, and the recovery values given 
when restored to normal atmospheric conditions are 
particularly good. It may be stated that for general 
electrical properties under humid conditions for both 
absorption and desorption, cellulose acetate is 
definitely better, and Cotopa slightly better, than 
good quality natural silk, while category 2 rayons 
may be classed in a lower level at the cotton grade. 
Under dry or properly impregnated conditions the 
differences are narrowed down appreciably. Nylon 
and Fortisan may be considered as good category 2 
rayons, the former approaching category 1. The 
moisture regain of textile materials (i.¢., their 
moisture contents measured as percentages on their 
dry weight) vary considerably, as indicated in 
Table II, in the next column. 





A certain amount of trepidation has been felt 
regarding the corrosion effects on fine copper 
wire caused by rayon category 2 coverings. Our 
investigations indicate that natural silk, unless 
very carefully washed and neutralised before lapping, 
can give as much trouble as category 2 rayons, that 
cellulose acetate is definitely better than either and 
is practically inert, that the trouble is proportional 
to, and possibly due to, the moisture absorption ; 
but as category 2 rayons should be suitably im- 
pregnated after coil winding this would largely 
eliminate any trouble which might otherwise have 
been caused. The use of an enamel under a textile 
covering usually makes the combination more 
susceptible to corrosion than with the textile alone, 
owing to the concentration of electrical potential 
stress at enamel pinholes and the consequent 
intensified action. Care should be exercised at all 
joints and dry resins only should be used as a flux 
in soldering operations. 

In general, the category 2 rayons are immune 
from any action from the usual varnish solvents 
or hot waxes. Cellulose acetate and Nylon can be 
wax impregnated satisfactorily but should not be 
impregnated in certain types of varnishes contain- 
ing methylated spirit or alcohol solvents. The 
result may be satisfactory after stoving out, but the 
risk of attack by such solvents while in contact 
should be avoided by the use of a suitable varnish 
inert in this respect. There is no risk whatever 
with a certain range of varnishes commercially 
available, the most suitable being the oleo-resinous 
varnishes using 100 per cent. phenolic resin which 
can be produced with feeble solvents such as white 
spirit. These varnishes can be used safely with 
all grades of rayons. 


TaBLe Il.—Moisture Regain af 65 per cent. Relative 
Humidity. 





Natural silk, degummed wd ; | 1 
Viscose rayon .. _ ee 1 
Cuprammonium rayon 12-8 a 
Cotton .. - , 8-5 o 
Fortisan rayon sae 9-5 . 
Cellulose acetate rayon 6-0 


1-0 per cent. 
4-0 a 


Breakdown temperature of coverings was in- 
vestigated, particularly in respect of cellulose 
acetate which is thermo-plastic. A useful test was 
to hang loops of the test wire, with a 10 grams load, 
over a 1-in. diameter silver-plated brass rod, elec- 
trically heated and provided with a thermometer 
pocket and a low-voltage electric breakdown indica- 
tion. A minimum of ten observations per sample 
was made and the results were of good reliability. 
It was interesting and of some importance to note 
that the results for the various classes of material 
from different sources were slightly better than 
+5 per cent. for deviation from the class mean. 
Average figures were : cotton, 376 deg. C. ; Fortisan, 
375 deg. C.; cuprate and viscose, 365 deg. C. ; silk, 
355 deg. C.; Nylon, 254 deg. C.; and cellulose 
acetate, 220 deg. C. 

Although giving the lowest temperature reading, 
cellulose-acetate coverings should be satisfactory 
for all normal telecommunication apparatus, and 
stringent tests on coils wound with cellulose acetate 
covered wires proved that they gave a greater 
margin of safety than was indicated by the tem- 
perature tests. Winding technique, coil pressure, 
etc., and the influence of service conditions are 
involved, but the effects caused are limited. Cellu- 
lose acetate is quite suitable for coils which may 
run hot for a period, such as telephone heat 
coils, but for such purposes and for heavy-duty 
transformers and the like, one would be inclined 
to choose other materials, particularly as coils 
which normally run warm do not suffer from low 
insulation due to absorbed moisture. It may be 
considered that the highest rated telephone relay 
only attains 90 deg. C. maximum. 

A high space factor is important on many coils 
and this restricts the use of category 2 alternatives 
very materially. Fused cellulose acetate material 
of good coverage has a slightly less overall diameter 
than natural silk and it may be considered that 
cellulose involves no space-factor problem. Nylon, 
in the 13 filament, 20 denier used, is practically 
equivalent to natural silk thickness, while Fortisan, 
where the use of fine deniers is allowable by the 


q 


| 





Silk Control, also gives natural silk figures on fine 
wire gauges to P.O. Spec. C.W. 14C without the 
necessity for the recent tolerance easements. Ip 
practical winding, however, Fortisan does not 
bed down quite so well as natural silk, cellulose 
acetate, or Nylon, and tends to give slightly over. 
size coils, to the extent of 3 per cent. to 5 per cent. 
Durafil gives, in general, similar results to Fortisan, 
All other category 2 regenerated cellulose materials 
so far tested give insulation thicknesses outside 
specification tolerances or show bare spaces in the 
lapping. In addition, considerable lumpiness in 
covering is frequently given. At its best, Bemberg ( 
cuprammonium covering complies with P.O. Spec.- 
C.W. 14C, but tends to be somewhat variable. 
All the rayons differ somewhat from natural silk 
and changes of technique are required to use them 
to advantage in the various stages and particularly 
during lapping. It is felt that the wire coverers 
have been loth to make any change in plant or 
speeds which would affect production output, and 
the development has been considerably impeded 
by this and also by the continuance of natural silk 
supplies. The early concentration on cuprate 
rayons for wire covering and the long persistence 
with it for the fine gauges after it became obvious 
that a good even serving must give too thick a 
cover, was no doubt due to this attitude, which is 
still an obstacle to progress. Cuprate could be 
handled generally by the normal silk technique, 
with some relatively simple modifications according 
to the machines and methods of the various manu- 
facturers. Acetate, Fortisan, Durafil and similar 
yarns which gave promise for fine coverings could 
not be so used, and the success of the various 
coverers has been in proportion to their develop- 
ment of a technique for the best use of the type of 
rayon they were employing. The type of spreading 
needle, the denier used for the covering, the tension 
and the angle of lay, and the speed of lapping of 
lay all required study and a modification of silk 
technique. The yarn suppliers and throwsters had 
to be encouraged to take the same attitude and to 
co-operate to give improvement. It is not too 


| much to say that the pioneer work on Celanese fine 


filament rayon, commenced well over two years 
ago, has materially assisted in the use of the fine 
regenerated yarns for wire covering. 

An immense amount of work would be necessary 
before one could draw any definite conclusions 
regarding resistance to abrasion. What work has 
been done in our laboratories shows that several 
factors are involved and the only definite con- 
clusion reached was that the results with rayon 
covers depend to some extent on the possibilities 
of striking a point of weakness in the lapping. Even 
pure silk is not immune from this. For definite 
research, the matter of a really reliable and com- 
parable basis of test would require to be settled 
before full examination of coverings could be 
pursued. A very simple test method was adopted 
for our exploratory work. A polished steel mandrel 
run at 600 r.p.m. (rather a low speed) had the test 
wire passed over it, the free end of the wire being 
loaded with 10 grams. A low-voltage indicator 
was used to determine breakdown point and wires 
0-004 in. to 0-0048 in. diameter were chosen. The 
number of revolutions before breakdown was taken 
as indicating resistance to abrasion. Strangely 
enough, war-time natural silk gave low figures. 
Two typical low specimens gave: (1) average 307, 
maximum 400, minimum 47 ; and (2) average 139, 
maximum 211, minimum 86. The highest figures 
obtained were on a sample of 0-0052 in. diameter 
double-lapped cellulose acetate fused, which averaged 
6670, with extremes of 10,000 and 804. Single lap 
fused acetate covers in the above sizes tended to 
an average of 2,000—with a variation of 1,000 on 
either side of that figure. Cellulose acetate not 
fused gave low abrasion figures and, as previously 
mentioned, this material is not used because of 
this fact. Regenerated rayons differed according 
to the wire supplier. A typical average figure is 
of the order of 1,000, witha maximum of 2,000 and 
a minimum of 300. The highest recorded average 
value was 4,620, with limits of 10,000 and 750. All 
these were single lap. The lowest figure for a double 
rayon lap was 415 and for an enamel and single 
rayon lap was 264. 
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The most persistent difficulty, after bare spote and 
uneven and heavy covering were overcome, has been 
that of elongation; some wire coverers have still 
not overcome this trouble. The difficulties due to 
variation in conductor, yarn and type of labour tend 
to mask the basic cause, for even natural silk 
covered wires have suffered from low elongation. 
Rayon yarn has less stretch than silk and if lapped 
at great tension and nearly at right angles, two 
effects were obtained on fine gauge wire. Firstly, the 
stresses of wire elongation come across instead of 
along the fibres ; secondly, at any weak spot in the 
cover, local yield of copper occurs and instead of, say, 
20 per cent. elongation over a 10-in. test length one 
really obtains 20 per cent. elongation on, say, yy in. 
In effect, the wire is brittle in spots and is useless 
for winding on high-speed machines. 

While rayons do not permit minimum wire elonga- 
tions of 20 per cent. to 30 per cent. as obtained with 
natural silk cover, 15 per cent. to 17 per cent. is 
commonly attained with cellulose acetate. Re- 
generated rayons vary considerably. Fortisan, in 
the hands of those familiar with acetate, is good. 
One maker guarantees 12 per cent. minimum and in 
practice rarely drops to 10 per cent. The best 
elongations so far noted have been 18 per cent. to 
20 per cent. on three sizes of diameters, 0-0068 in., 
0-0076 in. and 0-010 in. Other makers have great 
difficulty in reaching 7 per cent., much being only 
2 per cent. to 3 per cent., which is useless for 
practical winding. This matter is one demanding 
immediate attention. 

Wire elongation depends mainly upon : (1) coppery | 
elongation ; (2) angle of lay in lapping ; (3) denier of 
covering used ; (4) yarn elongation ; and (5) tension in 
yarn during covering. Copper elongation is normally 
good, being of the order of a minimum of 15 per | 
cent. for wires up to 0-0036 in. diameter and from | 
15 per cent. to 30 per cent. for larger sizes. The | 
remaining items are inter-related and (2) and (3) | 
must be chosen in relation to (4) and to the size of | 
wire and speed of spinners and take off. A heavier | 

denier yarn gives more spread and a longer angle of 
lap with the same speed, a higher tension and a} 
greater effect in lowering the covered wire elonga- | 
tion. Table III gives general figures. 


TaBLE III.—Eztensibility of Various Yarns. 








| Breaking Extensi- 
Material. Sp. Gr. Load. bility. 
Grammes 
per Denier. Per cent. 
Natural silk 1-33} 3-5 |) = 20 
Nylon. 1-14 | 5 20 
Cellulose acetate 1-33 1: 2 | 22to 28 
Fortisan . 1-56 6 
Cuprammonium rayon 1-56 1-8 ‘tos 10 to 12 
Viscose rayon wt oe} 1°5 1-8to2 10 to 12 





The effect of extension of the textile covering on | 


the extension of a lapped wire is shown in Fig. 1, 
page 281. In this, a is the pitch over the original | 
perimeter of the wire and is equal to tan 8 (8 being 
the angle of lap) while } is the extension of the wire 
expressed as a percentage of the original length. As 
an example, if Fortisan with an elongation of 6 per 
cent. is considered, wire elongations of 8-5 per cent., 
10-25 per cent. and 18 per cent. are given with 
angles of lap of 64 deg., 56 deg. and 45 deg., respec- 
tively. Fortisan with its higher tensile strength and 
lower stretch appears to be giving most trouble with 
elongation and a stress-strain diagram for 0-0036 in. 
copper wire, bare and covered with 30, 45 and 60 
denier Fortisan, is shown in Fig. 2, page 281, in 
which the data given in Table IV are indicated. 
While a natural silk filament is about 1 denier, a 
Fortisan filament will have a denier of 0-1 in yarns 
up to 60 denier and 0-2 denier in yarns above 
60 denier. It should, therefore, be possible to give 
good wire elongation minima with Fortisan or with 
any of the other rayons discussed with little or no 
change in production output provided the correct 
conditions are met. The standardisation of a tensile 
testing machine for use on fine copper wires and 
covering yarns and the methods of test are under 
consideration in conjunction with the British Cotton 
Industry Research Association. A modified pen- 
dulum type of single- thread testing machine, testing 
over a length of 10 in., nip to nip, with lever fixed 


minute at 65 per cent. relative humidity and 20 deg. 
C., is suggested. 

The use of substitute materials in place of natural 
silk yarn as a covering for fine-gauge electrical wires 
requires very careful consideration according to the 
coil demands. Non-textile coverings, such as the 
various enamels, and also varnished paper, cotton, 
Cotopa, etc., have a limited application, but where 
a textile covering is essential and the electrical 
properties and space factor demand a high standard, 
then category 1, cellulose acetate, fused after lapping, 
or category 2, Nylon, give ideal materials, in that, 
providing a suitable impregnating medium is used 
where this is desired, no major problems arise. 
Where electrical properties and moisture resistance 
are not so important, or if varnish impregnation is 


TaBLE IV.—Eztension of Covered Copper Wire. 

















Extension 
Maxi- on 
— Breaking mum 175 
| Load. Extension.| Gramme 
| Load. 
Grammes.| Per cent. | Per cent. 
Bare wire P ee 176 17-4 16 
Covered with 30 denier 
Fortisan at 30 deg. lap .. 222 14-8 7 
Covered -with 45 aaker’ 
Fortisan at 45 deg. la 256 10-0 2 
Covered with 60 denier 
Fortisan at 60 deg. lap “y 300 6-8 1-5 





used, then Fortisan may be chosen providing it be 
restricted to good elongation wire ; and, if, in addi- 
| tion, space factor is not important, the range may 
be expanded to include cuprammonium or viscose, 
category 2 rayon strong yarns. It must be accepted, 
however, that the various replacements bring along 
| their own problems in production, lapping, coil 
| winding and service efficiency, and must be met by 
| careful analysis and, in some instances, modifications 
| to existing practice. Considerable progress may be 
| looked for in the future in proportion as the electrical 
pores | draws attention to the defects in existing 
materials, for the suppliers have much technical and 
scientific work in hand and are eager to overcome 
| all difficulties by improvements in their products. 
In conclusion, the author wishes to thank the 
| directors and management of Messrs. Ericsson Tele- 
| phones, Limited, for permission to publish the 
| results of the researches conducted in their Beeston 
laboratories. 








| STEAM STORAGE 
| ACCUMULATORS. 


By Proressor C. A. Geneve, B.Sc., 
M.1.Mech.E. 


Ir is not proposed in this article to describe in 
| detail the Ruth’s “ pressure-drop”’ type of steam- 
storage accumulator, as this has been done in many 
text-books and technical papers, and the function 
and operation of such accumulators is familiar to 
steam engineers. It will be sufficient to state that 
the pressure-drop accumulator has to deal with 
excess steam at high or low pressures, to be stored 
during considerable periods, and to be available for 
power in high-pressure or low-pressure turbines, 
or for process-steam demands. It is designed to 
work with a comparatively large pressure drop 
when the discharge period is long—hence its name. 
One of its main functions is to permit a constant 
steam demand to be maintained on the boiler plant, 
and it has been used for this purpose in small and 
large industrial plants, and even in power stations 
of considerable size. The following theory is taken 
partly from Stodola’s classical work on Steam and 
Gas Turbines, but it has been extended as set out 
below. 

In the charging process, let M be the mass of 
water present at any instant in the accumulator at 
a temperature of T degrees absolute, its liquid heat 
being A per unit mass; and let dM be the small 
increase in the mass M due to the condensation of 
a mass d M of injected steam of total heat H’ per 
unit mass. This injected steam may be super- 
heated, and its total heat is assumed to be constant 
during the charging 





and using a constant rate of extension of 12 in. per 


process. 
If (h + dh) is the final value of the liquid heat h 


and (T + dT) the final value of'the absolute tem- 
perature, then after the mixing process is complete, 
ad M[H’ — (h + dh)] = MdA, 





and therefore 
4M_ dh ___ ka ‘ 
MH —atéh~W—aran: | 


where & is the instantaneous value of the specific 
heat of water at the temperature T degrees absolute. 
Therefore, 


“aM M, ("= kaT 
wee) roar: ? 
| My T, 


M, and T, referring to the initial conditions and 
M, and T, to the final conditions during a period 
of charging. 

The right-hand expression can be integrated 
graphically since H’ and the initial conditions are 
k 
 —(@+dh) can be calcu- 
lated for finite differences §T and 8h and can be 
plotted ona base of temperature T. However, by the 
application of Clapeyron’s equation to the above 
equation, a solution has been evolved which avoids 
the cumbersome graphical integration, and from 
which the changes of pressure can also be deter- 
mined readily from point to point during the whole 

charging period. 

At any instant during this period, let P be the 
pressure above the water surface of the accumulator ; 
that is, the saturation pressure corresponding to the 
water temperature. This temperature, T, is assumed 
constant throughout the whole mass; in other 
words, the mixing of the injected steam and the 
water is assumed to be rapid and complete. Also, 
let L = the latent heat, V = the specific volume 
of dry saturated steam, and w =the specific 
volume of water, all at the pressure P and tempera- 
ture T. Then, by Clapeyron’s equation, 


known, and the term W 





dT 
JL Fp = TW — @) (3) 
From equation (1) above, we derive 
dM 4 dh 
M+dM H’—A’ 
so that 
dM_ kdT . 
Ww HW “) 


where M’ is the final mass after mixing. By com- 
bination with’ Clapeyron’s equation, we have 
finally 
qM Wk dT _ WET (V — w) 
ap H’—idP J L (H’ — h) 
From equation (5), a curve of pressure against 
accumulator contents can be constructed as 
follows :-— 
Assume M’ = 100 lb. of water after a suitable 
small rise of pressure 5 P from the initial conditions ; 
then 8M can be found from equation (5). The 
original mass was therefore M’ — 5 M = 100 — 8M, 
and the corrected value of M’, for an original mass 


5M x 100 
of 100 Ib., is 100 + os This corrected 


value is used instead of 100 lb. to calculate the 
further increase 8M’ for another small rise of 
pressure, and so on. 
The curve obtained is thus determined on the basis 
of an initial amount of 100 lb. of water in the 
accumulator, with given initial conditions, and will 
therefore give the charging rate of the accumulator, 
per 100 lb. of initial capacity M, at temperature T, 
and pressure P,, for any assumed pressure rise. 
The pressure steps to be adopted in these calcu- 
lations depend on the range of the total pressure 
drop; a useful rule in this connection is to fix the 
pressure steps from the whole-number values given 
in the latest extended steam tables available, such 
as the new Callendar or the Keenan and Keyes 
tables. For instance, between 20 Ib. and 100 lb. 
per square inch, steps of 2 Ib. per square inch for a 
small pressure-drop range, or of 4 Ib. per square inch 
for a large range, are suitable. Above 100 Ib. per 
square inch, steps of 5 lb. per square inch are 
sufficient, and so on. In this way, interpolation for 
average values is much simplified. 

The process is assumed to be complete 





(5) 





when the water evaporated in the accumulator has 
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The results for the remaining seven steps are given | amount of steam to be stored is 10,000 Ib. in 

temperature to T, and the pressure to P,; that is, | in Table II. certain period; the capacity of the accumulator 

to restore the conditions which existed before; The corresponding calculations for the first two | when discharged must be 

charging. It must be noted that the mass evaporated | steps of the discharging process are given below, 

will not usually be the same as the mass condensed j and the results in Table III. er a ae 

during charging, owing to the difference between} For Step 1, oes 

the amount of heat given up per pound of charging 1-087 & 108 It will be noted that no allowance has been made 

steam on condensation and that absorbed per pound | § M = ance! x 08" | in these, calculations for “ mixing "’ efficiency and 
| heat loss by radiation, Probably the best way to 


of regenerated steam. This latter is always con- | : 
sidered to be dry and saturated, and the heat | = 0-908 | deal with these factors is to reduce the value of H’ 
j available during charging by an estimated amount 


absorbed per pound is the latent heat at the tem- | Final mass = 103-94 — 0-394 — 103-546 Ib. 
perature of evaporation. 


absorbed sufficient latent heat to bring back the | 


= 254,000 lb. 





If d M is now the decrease in mass due to regenera- | 
tion at a temperature T degrees absolute, | 
| 


LadM = Mdh = —kMdT; 
that is, 














dM —s_ ka 
¢ yprores. Soe 
and, on integration as before, 
Ti RaT 
L 


M, 
3h 
M, ~~ Je, 


— (7) 
The right-hand term can again be integrated | 


log 








k 
graphically, as ro be found from steam tables 


for any temperature T; or, alternatively, if L is | 


expressed in terms of T, and & is assumed constant | 
at the mean value of the range T, to T,, it can be | 
integrated directly. Thus, if we use the expression | 
for L given in Schule’s Technical Thermodynamics, | 














L = 610-22 — 0-712 (T — 273) Ib. calories per Ib., 


we have 


dL. = —0-712 dT. 


Thus 
*L, k 


0-712 


k 


dL 
L 


M 
i, * 3 | 


IIe 


loge 


! L 
' tt sob 
0- Ke L, 


k 


y’ i12 


If Clapeyron’s equation be combined with equa- 
tion (6), as described earlier, the result is :— 


aM kM aT — &MT(V—wo) 
dP JL? 


This equation can be applied, as in the preceding 


uM, 
M, 


L, 


(rc 


(8) 


; (9) 


case, for an initial amount of 100 lb. of water and | 


successive suitable small pressure drops; but no 
re-calculation will be necessary. It is understood, 


of course, that, with finite changes of pressure, the | 


values of k, T, L, and (V — w) used in equations 
(5) and (9) must be the average values for the 
successive pressure steps. 


In the simple case of a Ruth’s accumulator 


receiving steam of constant total heat during 
charging and delivering dry saturated steam during 
discharge, a two-line graph is sufficient for the 
complete solution of the problem. 
this basis will now be worked out to illustrate the 
method developed above. 

The charging steam is assumed at 86 lb. per 


square inch absolute and 400 deg. F. total tempera- 


ture, the range of pressure drop being from 86 lb. 
per square inch to 50 lb. per square inch. 
the charging process, H’ = 1,229-5 B.Th.U. per 
pound. Steps of 4 lb. per square inch will be 
adopted. The average value of & over the total 
range is found from the steam tables to be 1-027. 
The initial mass is 100 lb. Sample calculations 
for the first two steps are given below, and the 
results are summarised in Table I, herewith. 

For Step 1, 

M 100 x 1-027 » 8-195 x 4 x 144 
oM = 798-3 XO 1 x ES 
0-5135 Ib. 


0-5135 x 100 
(100 — 0-5135) 


743-0 » 


100 + 100-517 Ib. 


For Step 2, 


100 x 1-027 x 747-8 x 7-644 x 4 x 144 
ss 7783 x 919-6 x 971-9 





6M = 
== 0-486 Ib. 


0-486 x 100-517 


00-5 ~——-———_______ - JQ] - . 
] 17 + (100 — 0-486) 101 -009 Ib. 


An example on | 


In | 


| 
70 
Lb. per Sq.In. 
TABLE L. 





Average Values 

Pressure 
Rise. 
Lb. per 
aq. in. 





Final 
Mass 


h Lb 


L 1 
B.Th.U. B.Th.U. 


100-517 


101-000 


TABLE Il. 


| Step number 


Pressure rise 58-62 62-66 74-7 > ae 


| Final mass 101-479 101 -927 103-175 103 -940 


TABLE III. 


Average Values 

Pressure 
Drop. 
Lb. per 


a Final 
Mass. 


809-4 103 - 546 


901-9 103-137 





TABLE Iv. 


4 5 | 


i) 





3 6 7 


73- 


Step number | 
oak - }. 
66-62 | 


74-70 | 


| Pressure drop 4 70-66 62-58 58-54 54-50 
| 
100-855 


Final mass . 102-715 102-279 99-79 


‘at 


101-824 | 101-350 | 100-336 





| 
For Step 2, 


1-027 > 


| of the loss per pound of charging steam. In any 
771-5 x 5-462 x 4 x 144/ case, the allowance to be made should be quit 
————— | small, as accumulators of the type considered hav: 
very efficient mixing arrangements, and the radiation 
aa a | loss d is very small owing to the thoroug! 
per pound is very small owing to the thorough 
| Final mass = 103-546 — 0-409 = 103-137 Ib. | insulation of the shell, the low surface to volum« 
The results for the remaining seven steps are | ratio, and the comparatively low temperatures usua! 
| given in Table IV. in accumulator practice. 
| The results of the above calculations have been | 
plotted in the accompanying graph, and show that, | 
| after a full charge followed by a full discharge, there | 
will bea discrepancy of 100 — 99-79 = 0-21 lb. per| 
100 Ib. of the accumulator capacity 2 and this is estimated to have been 16,770,000 tons, as compared 
| amount has to be “ made up.” It is quite possible | , 11, 16,382,608 tons in 1942. The production in 1944, i 
| that, under certain conditions, a certain amount | is stated, is likely to be slightly under that for 1943, and 
|may have to be withdrawn from the accumulator. | jt is thought that the output, this year, will be in the 
| In the case considered, suppose that the maximum | neighbourhood of 16,500,000 tons. 


103-546 » 
 - 778-3 x 901-F 


8M 





Untrep SratTes Paper Inpusrry.—The total pro- 
duction of paper and board in the United States in 1943 
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on indigenous products. If we are to refuse to base 
industries on imported substances we should be pre- 
pared to close down the cotton, artificial-silk, jute, oil- 
seed, soap, essential-oil, alloy-steel, and many other 


LIQUID FUELS AND CHEMICALS 
FROM COAL AND PETROLEUM.* 


By Harotp Moors, M.Sc., F.Inst.Pet. 


| 
| bably in places where taxation is less onerous, and 
| therefore there is no incentive for an international 
| combine to transfer its operations to Britain. Such a 
| move, in any case, involves extra capital expenditure, 













| trades. At the present time, the American continent |as much of the required equipment already exists 
provides three quarters of the world’s crude oil and | elsewhere. For this reason one may expect some 
the British Empire only 2} per cent. It may, how- | degree of opposition by the major companies to any 
ever, be safely surmised that the Empire will yield a| scheme for developing a refining industry in this 


(Concluded from page 265.) 


To create a home refining industry purely with a 
o view to producing some 10 per cent. of gases would, 





of course, be “ letting the tail wag the dog,” but there 


| larger quantity in the future. 


are numerous other reasons. Briefly, refining in| There is no likelihood of difficulty in obtaining crude 
this country is economically sound providing full use | oil; if it were so scarce as to be no longer obtainable 
is made of the refinery by-products. The main| we might anticipate a similar position with finished 
advantages are: (a) It is cheaper to transport crude products. It is quite possible that countries consuming 
oil than @ large variety of finished products. (b) The | quantities equal to their own normal production, the 
local market requirements are best met by local re- United States, for example, may curtail the export 
fining. (e) The refinery at a consumption centre is in | of petroleum and its products, but the countries possess- 
a more stable position, in that it is not likely that the | ing big production with small consumption, such as 
consumer population will migrate from the district, | Venezuela, Mexico, Colombia, Irak, Iran, and the 
but a refinery on a production field may easily become | Dutch East Indies, will always be anxious to export. 
redundant owing to exhaustion of the wells. (d) A| Probably the greatest reserves lie in sparsely inhabited 
refinery at a consuming centre can buy its oil from any | and little explored regions, so that we may expect 
source wherever flush production occurs, and can select | that future production will be situated in regions 
the quality of oil most suited for the market. | most suitable for export in the form of crude oil. 

The claim frequently put forward that the losses| The building of modern refining plant with the 
sustained in vefining make it unprofitable to work | accompanying solvent extraction, cracking, poly- 
away from the fields, on account of the extra cost of | merisation, alkylation, aromatisation and close frac- 
transporting the total crude oil instead of the net | tionation of the liquefiable gases, to separate them 
finished product, is not supported by fact. Actually,| ready for use as chemical intermediates, might be 
the yields of finished product and usable gases expected to cost slightly over 3/1. per ton of annual 
from 95 per cent. to 974 per cent. of the imported wall capacity, based on pre-war costs. Assuming that only 
oil. The fuel used amounts to a further 5 per cent.,| 12 million tons of home refining is carried out per 
but it is not necessary to use imported oil, as coal or| annum (that is, about two million tons of asphalt 
pitch may be used for this purpose. The cost of trans- | refining and 10 million tons of light crude refining) 
porting crude oil, namely, large quantities of one single | this would mean an expenditure of some 36. million 
product from the port of loading direct to the port of | on refineries and an annual upkeep, improvement and 
discharge in large tankers, is considerably cheaper | modernisation outlay of some 4l. million a year. The 
than the cost of transporting a large number of finished | major portion of this sum would be spent with British 
products, including solids and liquids, while the liquifi- | engineering firms. The margin between the c.i-f. 
able gases cannot be transported at reasonable cost | cost of crude and the c.i.f. cost of the finished pro- 
and fixed gases cannot be transported at all, though | ducts was, in 1938, exactly 2/. a ton. This in post- 
these latter products are valuable from an industrial | war years would be about 31. per ton, owing to technical 
standpoint. Further, the transport of relatively small | changes, even if general costs were on the 1938 level ; 
quantities of different grades of lubricating oil often | a saving of about 36/. million per annum would, there- 
involves two-port loading or two-port discharge, which fore, be made in the adverse trade balance. These 
is an expensive procedure. figures are all based on pre-war wages and costs, and 

That the refinery is best situated at the consuming | if, as appears probable, wages and costs are higher 
centre is shown by the present tendency in the United | after the war, the figures would have to be propor- 
States, where there has been a drift of the refining | tionately increased. 
capacity from the production fields towards New York| It is practically impossible to estimate the turnover 
und the main centres of population. The British | of the chemical trade which would ultimately be built 
market is capable of consuming all the products of the | up from the by-products of the industry, but if half 
refining industry. The advantage of establishing an | the gases, say, 150,000 to 200,000 tons, were worked 
industry here is beyond question, but there are certain | through to finished products other than aviation fuel, 
lifficulties to be met by the refiner in this country. The | we might expect the annnal turnover to amount to 
cost of equipment and chemicals would be higher here | between 10/. million and 15/. million. Once a refining 
than in other countries; electric equipment, steel| industry is established there will be no technical 
tubes, chemicals, ete., are very expensive, and it | difficulty in adjusting the refinery procedure so as 
must be borne in mind that the main cost of refining| to yield both the required proportions and qualities 
is the interest, amortisation and obsolescence on the | of the liquid fuels and other products needed for this 
capital value of the equipment. |market. Modern refinery equipment is extremely 

Another difficulty is that practically none of the | flexible, but, in addition to the flexibility of the equip- 
patents covering the newer oil-refining processes is | ment, the refinery situated at the consuming centre 
controlled in this country, and unless we enter quickly | is able to vary the proportion and quality of its pro- 
into the new chemical industry a similar position will | ducts over extremely wide ranges by using selected 
result in this field. It may be feared that the entry | crude oils. The quantity, and to some extent the 
of this comparatively cheap raw material would result | quality, of chemical intermediates produced can also be 
in a depression of the coal-tar, fermentation, fatty-oil | varied by adjustment of the operating conditions within 
and rubber industries; but one must bear in mind | the cracking process. 








that many of the products which can be made in| 


quantity from petroleum do not affect existing markets, 
as they are new bodies which, hitherto, have not been 


The lower boiling liquid, obtainable by the frac- 
tionation of light petrol, yields the pentanes and 
| hexanes, and these bodies are also coming into use for 


available in quantity. The coal-tar industry has little | synthetic work; in fact, the chlorination of pentanes 
to fear, as the petroleum products are mainly comple- | with the manufacture of alcohols and esters has been 
mentary and not substitutes for the coal-derived | a commercial operation in the United States for many 
bodies; for example, Buna-S, the most important | years. The great improvement in fractionating equip- 
rubber substitute, is made from petroleum-derived | ment which has taken place recently results in the more 
butadiene and polymerised with styrene, the latter | efficient separation of the lighter liquid hydrocarbons, 
ingredient being usually made from coal-tar benzene. | and thus makes purer bodies available for chemical 


The fermentation industries might be more seriously 
affected, particularly as they are in a rather difficult 
economic position, the importation of material for 
fermentation involving a considerable wastage of 
shipping space when compared with the importation 
of the finished products. If the natural-rubber in- 
dustry is not able to compete with the new petroleum- 
derived substitutes, it is no use attempting to save the 
rubber grower by refraining from making the synthetic 
product in this country. Such action would only 
result in our losing both businesses. The position 
with the fatty-oil industries is similar, as it is quite 
possible that soaps may be made eventually by the 
oxidation of petroleum derivatives. 

There is a certain amount of diffidence in entering 
into an industry which has to be based on imported 
raw material, but it must be realised that this country 
cannot in any circumstances be made self-sufficient 





* Paper entitled “ Liquid Fuels and Organic Chemi- 
cals from Coal and Home-Refined Petroleum,” presented 
to the Institute of Fuel on Tuesday, February 1, 1944. 
Abridged. 





| treatment. Thus the refining industry can, if necessary. 
give a much larger yield of chemical intermediates 
than the figures quoted which only include the C, and 
C, hydrocarbons. Admitting that it is desirable to 
create a large petroleum-refining industry with its 
complementary fine chemical undertakings, it may be 
questioned how such an object may be attained. 
Before any attempt can be made to put forward a 
scheme for establishing refineries, one must study the 
pre-war distribution of petroleum products, as the 
refineries cannot operate without an efficient outlet 
for their basic products; also, whoever controls the 
marketing organisations has a stranglehold on the pro- 
duction end of the business, and it is impossible to 
work any scheme if these two complementary functions 
—production and marketing—are antagonistic. 

The oil business differs from other industries in 
that it is controlled from outside this country, and 
whereas other industries are controlled by people who 
wish their activities and profits in this country to 
increase, this condition does not necessarily apply 
to an industry controlled from abroad. The refining 


| country, and in view of the fact that the major com- 
panies control the marketing organisation, this will 
| quite probably prevent the establishment of the in- 
| dustry here. While we may expect opposition from 
| the oil companies, it would be a mistake on the part - 
| of coal interests to oppose an oil-refining industry ; 
| coal products will not x to any large extent, in com- 
| petition with oil products, and the welfare of coal is 
| largely dependent upon the general industrial welfare 
| of the country, which, in turn, requires that every 
possible new industry should be introduced. 

If a refining industry is to be encouraged in this 
country it will be necessary to work to some definite 
plan. The refineries should be situated so as to supply 
the various consumption centres, with the minimum 
expenditure on transport, and if no central plan exists 
there would naturally be a tendency for several parties 
to enter the most attractive locality and over-produce 
in that district with corresponding under-production 
elsewhere, and consequent inefficiency in the trans 
and distribution system. The licensing by the Govern- 
ment of refineries naturally introduces a political ele- 
ment, but we possess a similar situation in the gas and 
electricity-generating industries where any particular 
consuming centre is served by one undertaking only. 

The means by which the new refineries are to be 
financed is obviously a most important problem. 
Should they be Government controlled and operated, or 
be privately owned ? The writer feels that refining is 
definitely a type of industry in which individual owner- 
ship is desirable. It involves rapid changes in policy, 
a considerable element of speculation in deciding which 
| new processes to adopt, and great drive and energy, 

conditions best met by individual ownership. In this 

respect it is quite different from distribution and sales, 
| where careful and efficient organisation is the main 
| requirement. Competitive salesmanship is not required 
and only results in wastages, so that distribution can 
well be handled by a Government-controlled central 
organisation, which might with advantage work through 
established local distributors. In refining, competition 
| is to the benefit of the consumer, giving him new and 
better products ; in distribution it is often to his dis- 
advantage, causing wastage and unnecessary advertis- 
ing costs. 

If the refineries are to operate under private owner- 
ship, it will be advisable to place some limit on their 
profits, but at the same time to give them some incentive 
to work to maximum efficiency. The prices at which 
commodities should leave the refineries is easy to assess : 
it is the price of similar products imported and stored 
for the period necessitated by the distribution system. 
Under free trade and otherwise exactly equal and stable 
conditions it should be possible for refineries in this 
country to operate successfully in competition with 
refineries situated at the sources of production. These 
conditions do not prevail, and there is inertia to be 
overcome in order to effect such a change. Installa- 
tions already exist abroad and may become redundant ; 
foreign, particularly American, firms possess a great 
lead in the experience of equipment manufacture. Both 
equipment and chemicals are cheaper in other countries, 
while practically all process patents are owned abroad, 
and bearing this in mind it appears necessary to give 
special support in the form of restriction of imports or 
preferential taxation to the oil-refining industry. 

There is a minimum size of refining unit below which 
the efficiency is reduced, while little or nothing is to be 
gained by increasing the size beyond certain limits. 
Experience has shown that, during the last 20 years, 
the size of the economic unit has increased considerably 
and it would not be advisable to build refineries of less 
than 1,000,000 tons per annum throughput, while 
2,000,000 tons might be considered as a maximum 
size for this country. The main centres of population 
are around London, Manchester, the Severn, Caeteew, 
Newcastle and Birmingham. Of these the last is the 
only inland district and it might be supplied with 
finished products from the coastal refineries or by a 
local refinery operated on crude oil brought by pipeline 
from the Severn or Manchester. London might con- 
veniently be supplied by two refineries, one north and 
one south of the Thames. A system of crude-oil pipe- 
lines interconnecting the refineries would in any case 
be advisable and further use should be made of pipe- 
lines for the distribution of certain finished products. 
The main products, petrol, benzol, gas oils, heavy 





fuels and pitch for fuel, could be distributed directly 
by the national organisation, but products requiring 
much servicing and distribution in small quantities, 
as lubricating oils, waxes, greases, solvents and special 
products, could be handled by the smaller distributors 








of petroleum is at present carried out abroad, pro- 


who are at present engaged in this trade. 
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By Harry Sxoosmirs, M.Inst.C.E., and Pare D. 
PRIESTMAN. 


Wititam Dent PriestMan was born at Sutton, 
near Hull, on August 23, 1847. His family originally | 
came from Thornton Dale, Pickering, where they had | 
been members of the Society of Friends since the | 
Seventeenth Century. He was educated at the Quaker | 
School, Bootham, York, and served his apprenticeship | 
with Messrs. W. G. Armstrong and Company (now | 
Messrs. Armstrong Whitworth and Company, Limited), 
at Newcastle-on-Tyne, before proceeding to the Gates- | 
head works of the North-Eastern Railway. In 1870, 
his father started him in business at the Holderness | 
Foundry, Hull, which then consisted of a small yard | 
surrounded on three sides by a foundry, machine shop, | 
smithy, store and stable. Adjoining the works was an | 
oil mill, and he obtained power for his machine shop | 
from a shaft running through the wall of this mill. | 
He commenced by undertaking general repairs and | 
making oil presses for the local oil mills. A few years 
later; he was joined by his brother Samuel, and the 
firm became known as Priestman Brothers. He then 
became interested in the double-chain self-acting 
bucket for dredging, and developed this business to | 
such an extent that they were shortly making grab | 
dredgers for waterways in all parts of the world. 

At the time that he took up the manufacture of | 
grabs, however, the demand, being restricted to 
dredgers, was small, strange as this may seem con-| 
sidering the now universal use of this appliance. He | 
then turned his attention to the manufacture of the 
internal-combustion petroleum-spirit engine, working 
on the patents or principles employed by Etéve, Hume 
and Lenoir. This was his original gasoline engine, 
but, because of the inflammable nature of the fuel 
and the consequent restrictions as to its carriage, and 
also the opposition of the insurance companies, the 
handicap to sales was insuperable. 

For this reason, he decided to concentrate on the 
production of an engine to use ordinary paraffin, which | 
was safe and without restrictions as to carriage. One| 
of the authors of this paper remembers being taken, as | 
a small boy, to hear an address delivered about 1879 | 
by William Dent Priestman. After explaining the | 
working of the steam and gas engines, Priestman | 
stated that he was working on a project of using liquid 
fuel, such as oil, directly into the cylinder instead of | 
steam ; expecting, by so doing, to make a great saving 
in efficiency. Patents for the use of spirits and oils | 
for working engines go back to 1850, including one by | 
Brayton in 1873, for drawing oil through hot gauze, 
but all these failed due to the oil carbonising. 

Priestman realised this trouble and set to work 
to find a way to use paraffins with complete combustion. | 
He realised that a heated chamber would be necessary, | 
but all previous attempts to atomise the paraffin so | 
as to provide complete combustion in the cylinder had 
failed. For two years he worked at producing an oil 
sprayer, and, after a great many failures, developed a | 
sprayer in which a jet of oil, passing through a fine | 
opening, was met by a stream of air passing nearly at | 
right angles to it, and by experiment this was so 
proportioned that the result was a spray resembling a| 
mist or fog. 

The action of the engine, which is illustrated in Figs.| 
1 and 2, was as follows: y is the oil tank, which was | 
kept under a pressure of about 8 lb. per square inch, | 
this pressure being maintained while running by an air 
pump driven by the engine. For starting, the pressure 
was applied by the hand pump m. The ojl was forced by | 
the air pressure from the tank to the spraying nozzle s | 
and entered a chamber o, which was surrounded by a 
jacket through which passed the exhaust gases from 
the engine, maintaining a temperature of about 
270 deg. F. Additional air passed into this chamber 
by the action of the suction from the engine. The | 
engine worked with a compression of between 28 Ib. | 
and 30 lb. per square inch. The explosion pressure | 
was about 140 Ib. to 150 lb. per square inch and the | 
mean effective pressure about 50 lb. per square inch. 
The engine worked on the ordinary four-stroke prin- | 
ciple and the compressed vapour and air was exploded | 
by an electric spark from a battery and coil. The | 
magneto had yet to be born. The battery, using | 
bichromate of potash and sulphuric acid, lasted about | 
900 working hours. Various stages in the development | 
of the spraying nozzle are shown in Fig. 3; number 5 | 
was the design finally adopted. The engine illustrated 
in Fig. 1 is the 9-brake horse-power size, having a| 
cylinder 9 in. in diameter by 12 in. stroke ; the photo- | 
graph was taken in 1896. A diagram taken from one | 
of the engines, when developing 15-32 brake horse- | 
power (22-9 indicated horse-power) is shown in Fig. 4. | 
it will be noticed that the indicator spring was too | 





* Paper read at a meeting of the Diesel Engine Users | 
Association, held in London on February 10, 1944. | 
Abridged. 
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weak. The consumption of oil averaged 0-75 Ib. per | 
indicated horse-power, and 0-90 lb. ver brake horse- | 
power when working at full load. 

Small engines could be started by swinging the fly- | 
wheel ; in the case of larger engines, after the vaporising | 
chamber had been heated by the hand lamp c, Fig. 2, 
the spray was turned on and the inlet valve held | 
open while the combustion chamber was filled with | 
vapour, the engine being just over the dead centre. | 
The inlet valve was the released and compressed | 
air from the tank chamber admitted by a separate | 
pipe and cock, and, as the piston moved, this air 
was shut off and the electric spark applied, pro- 
ducing combustion. The engine had such a “ kick” 
that it was carried over the three following strokes. 
Afterwards it carried on by the usual cycle. Hundreds 
of these engines were supplied, for every use to which 





Fig. 





aati 


a motor could be applied. The engine was exhibited 
at the Royal Agricultural Show in 1888 and took medals 
for three succeeding years. Papers were read on the 
subject by Professor W. C. Unwin before the Institution 
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8-H.P. PrrestmMan-Enarnep Lorry, 1897. 


of Civil Engineers in 1892 and by Mr. W. B. Moun-| the purpose, the engine being used to avoid towage in 


tain, in 
Society. 


1891, 


before’ the Cleveland Engineering | ports or for propulsion during calms. The engine also 


worked winches on deck for handling the sails, so that 


About 1890, Priestman produced a vertical type for | the ship could be operated with the minimum of hands. 


marine propulsion. 


and from this was developed a double-acting type of 
engine which, with two cylinders, produced an impulse 
at the top and bottom of each stroke. This is shown in 
Fig. 9, on page 290; the illustration dates from about 
1898. This engine was made in two sizes, 30 brake 
horse-power and 65 brake horse-power, running at 300 
and 250 revolutions a minute, respectively. An engine 
of the larger size, with cylinders 14} in. in diameter by 
16 in. stroke, was fitted to a fishing smack working on 
the Faroe and Iceland banks from Grimsby, making 
the round voyage with little trouble. Another installa- 
tion was in a Norwegian sailing ship, built specially for 





y on. This was a twin-cylinder single- | This vessel, after making several long voyages, eventu- 
acting engine, giving an impulse on every top stroke | ally ran on some rocks and was wreck 


By experi- 
ence it was found that 15 in. was the limiting diameter 
for the piston unless some form of water cooling’ was 
adopted. The smaller size of double-acting vertical 
engine was supplied in considerable numbers for barges 
and tugs in different parts of the world. While develop- 
ing the marine oil engine, Priestman produced a very 
efficient reversible propeller as an alternative to his 
standard reversing gear. Figs. 5,6 and 7, on this page, 
show the arrangement of the Priestman variable-pitch 
propeller—necessary with a constant-speed engine— 
as coupled to the vertical double-acting engine described 


| above. 
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Due to the cost of sprayer, mixing 
chamber, air pumps and electric ignition, 
it was only to be expected that when 
the Akroyd, “ Trusty,” and other en- 
gines had overcome the difficulty due 
to the carbonisation of the oil when 
injected directly into the cylinder hot 
bulb, competition on equal powers be- 
came out of the question and the manu- 
facture of the Priestman engine ceased 
to be commercial. This notwith- 
standing, the Priestman engine was 
without doubt the first engine to work 
successfully with oil as distinct from 
spirit. In the discussion on Professor 
Unwin’s paper in 1892, Dr. (afterwards 
Sir) William Anderson stated that, since 
: the Royal Agricultural Society’s trials 
| in 1888, Priestman’s was the only engine that had come 
| to anything in actual work. It was also fitted experi- 
| mentally, in 1894, in a shunting locomotive, illustrated 
|in Fig. 10, on page 290, the engine in this case being 
« 30-h.p. twin-cylinder double-acting model; an 8-h.p. 
engine was tried in 1897 in a motor lorry, shown in 
Fig. 8, on this page. 

Due to the restricted supply of oils heavier than 
paraffin, Mr. Priestman concentrated his energies and 
experiments on the paraffin class of oil. Priestman’s 
made a good deal of research, however, to find an 
alternative to the vapour chamber, and one engine was 
built for operation with higher compression, a jet of oil 
being forced into the combustion chamber at high 
pressure. By putting plates over the end of the piston 
the compression was progressively increased, but these 
experiments were not carried to the point at which the 
heat of compression was sufficient to ignite the charge. 
The compression actually used was sufficient, however, 
to cause the noise known now as the “ Diesel knock,” 
which at that time was considered sufficient to prevent 
the successful sale of any engine. In consequence, the 
experiments were discontinued. The engine worked 
quite well with tar oil but, due to clogging at the nozzle, 
it was found necessary to filter the oil through wire 
gauze before use. 


” 





Mr. H. Shoosmith, after presenting the paper, said 
that there were some things he would like to add, 
which could not be embodied in the biography. No 
clear line of demarcation between air, spirit, paraffin 
and heavy oil could be drawn, as one gradually grew 
from another. He could not understand why all 
modern engines should be labelled “ Diesel.” Diesel 
developed one, and only one, of the many elements 
making up the present-day heavy-oil engine. 
reciprocating steam engine was not called a “‘ Watt 

ine,” or the steam turbine a “ Parsons engine ” ; 
he considered that the time had come to call this engine 
by the proper name of “ heavy-oil engine,” and leave 
it at that. 

Priestman, in his patent of 1885, claimed to inject 
the fuel into the air charge at maximum pressure, but 
he was always wedded to the principle that only 
combustion by an exterior element could be relied on. 
This patent was five years before Akroyd and seven 
years before Diesel. What had been the problem ever 
since the oil engine was produced ? It was the injection 
of the oil. Priestman strove to produce complete 
combustion, and succeeded only by making the spray 
external to the cylinder. Akroyd failed to make it 
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work directly in the cylinder and so developed the hot 
bulb. Capitaine was getting nearer when Diesel, who 
was working on an entirely different idea—namely, 
injecting pulverised fuel into the cylinder by a blast 
of highly compressed air and firing it by high com- 
pression—and who was supposed to have acquired from 
Capitaine his principle of the oil spray, produced an 
oil and air blast. He then made over his licences to 
the M.A.N. Company, and, in England, to Mirrlees, 
who gradually developed his idea and, in due course, 
turned out a reliable working machine. The airless or 
“solid” injection, which is now universal, was the 
invention of dozens of engineers and is still going on. 
Possibly MacKechnie and Brandstette with their 
accumulator system (1900) were the first to solve this 
and make a reliable airless injector, so this engine 
could with equal justice be called a ‘“ MacKechnie 
engine’; but as Bosch has improved on MacKechnie, 
why not call it a “ Bosch engine ” ? 

It is an extraordinary coincidence that both Akroyd 
and Diesel, after working on their ideas, turned them 
over to others to make a practicable and workable job 
of them and apparently retired from their development. 
That is where Priestman stands out supreme. He 
never stopped development until his engine was beaten 
economically. 





INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Captain 
Sebastian, R.N. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Turbine Oils——A war-emergency amendment slip 
has been issued in respect of B.S. No. 489-1933 covering 
turbine oils. The amendment consists of a revision of 
the table of grades of oil, two new grades having now 
been included. These are alternatives to the existing 
heavy and extra-heavy grades and have a lower cold- 
test temperature. It may be recalled that the speci- 
fication requires that the oil must remain liquid at all 
temperatures above the cold-test temperature. Another 





| modification introduced by the amendment is that the | 
| requirements of I.P. Test 64/42, procedure B (U.S. 
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PERSONAL. 


Str WILLIAM STanter, M.I.Mech.E., F.R.S., who was 
appointed to the Minister of Production’s staff as fy}. 
time scientific adviser in September, 1942, has now 
retired from the position of Chief Mechanical Enginee; 
to the London Midland and Scottish Railway. His ser 
vices, however, are to be retained by the company in a 
consultative capacity. Mr. C. E. FAIRBURN, M.A. 
M.Inst.C.E., M.I.E.E., who was appointed acting Chief 
| Mechanical Engineer in October, 1942 has now suc- 
ceeded Sir William as Chief Mechanical Engineer. It has 
also been announced recently that Sir William and 
CotoneL 8. J. THompson, D.S.0., M.I.Mech.E., have 
been re-elected to represent the Institution of Mechanica) 
Engineers on the Engineering Joint Council for the 
session 1944-45. 

Mr. H. N. Spornore, who as stated on page 208, ante 
is the new chairman of The British Thomson-Houston 





| Company, Limited, has been elected a director of the 


Federal Specification VV-L-791b, Method 530-31), for | Lancashire Electric Light and Power Company, Limited 


|measure. Copies of the amendment slip (reference 
P.D. 211) may be obtained gratis on application to the 
| Institution, enclosing a stamped addressed envelope. 
Radio Components.—The Inter-Service (Communi- 
}a@ range of specifications, codes and preferred lists 
| covering all radio components required by.the Services. 


| cations) Components Technical Committee is preparing | 


i dalstedious sulphur, will be accepted as a war-time and of the Lancashire Electric Power Company, to fil! 


vacancies resulting from the death of Mr. W. C. Lusk. 
Mr. H. E. J. Fartey, A.M.I.Mech.E., has taken up 

| the position of lecturer in charge of engineering at th: 

| Technical College, Batley, Yorkshire. 

Mr. T. R. WARREN, M.A., B.Sc. (Eng.), A.M.I.E.E 

‘has taken up the position of technical engineer to the 

| Central Electricity Board for the Central and South 


These documents, which are generally known as the | Scotland Areas, which position was recently vacated by 


|the British Standards Institution as war-emergency 


(E.) Brian Leonard Geoffrey) 15.6. Tech. C. specifications, are being published by | Mr. J. HenperRsoN, M.C., B.Se., A.R.T.C., M.L.E.E., who, 


as stated on page 188, ante, has been appointed deputy 


Associate Member to Member.—Lieut.-Colonel Henry | British Standards (B.S./R.C. Series). They are issued engineer and manager of the Ayrshire Electricity Board 
Frederick Barnard, R.E.M.E.; James Archibald Barr, | in loose-leaf form and a special binder has been pro-| Mr. Warren was previously technical engineer for th: 
Glasgow; Thomas Edward Beacham, B.Sc. (Eng.)| duced to accommodate the specifications. The publi- | North-East England Area, which has now been merged 


(Lond.), London ; 


(Eng.) (Lond.), R.E.M.E.; Ernest Stewart Cox, 


placed by the I.S.C. Tech. C., the Admiralty, the | 


Colonel William Joseph Birkle, B.Sc. | cations are intended to be used primarily for contracts | for administrative purposes with the Mid-East England 


Area. Mr. W. T. J. ATKINS, B.Sc., M.I.E.E., technical 


Derby ; John Dunbar, Musselburgh; Walter Ernest | Ministry of Supply, and the Ministry of Aircraft Pro-| engineer for the latter area, has now been appointed 


John Fallon, Smethwick ; 
Harold William 


Evans, Wolverhampton ; 
Arthur Percy FitzJohn, Sheffield ; 


duction. 


| purposes, where appropriate. Nine documents in the 


They may also be used, however, for other technical engineer for the combined areas. 


ENGINEER VICE-ADMIRAL Sin GEORGE PREECE, K.C.B 


Farquharson Freer, Colombo, Ceylon; Albert Ernest | B.S./R.C. series have now been published, namely, M.I.Mech.E., M.I.N.A., has joined the board of Messrs 


Hewitt, B.Se. (Eng.) (Lond.), London; John Leslie 
Hilton, Stonehouse, Glos. ; 
Manchester; William John Magowan, Glasgow ; 
William Walter Samuel Robertson, B.Se. (Eng.) (Lond.), 
Nottingham ; Joseph Tarrant, London; Colin Tetley, 
Gravesend; Henry Daniel Watson, Boreham Wood ; 
Thomas Cryer Woolfenden, Bedford. 
InstrruTion OF ELecrricaL ENGINEERS. 

Associate to Associate Member.—Cecil Alfred L. Meeks, 
Carnforth, Lancs. 

Graduate to Associate Member—John Gwynne Auld, 
Esher, Surrey; Roland William Bailey, B.Sc. (Eng.), 
Bombay; Rodney George Barnard, Peterborough ; 
Lieut. Harold Bradshaw, R.N.V.R.; Edgar Ernest 
Breedon, Shuttlewood, near Chesterfield; Frederick 
Charles Brooker, Richmond, Surrey ; Frederick Malloch 
Bruce, B.Sc., Ph.D., Stoke-on-Trent ; Barratt Calvert, 
B.Se. (Eng.), Sheffield ; William Herbert Coats, B.Sc., 
South Shields ; James Richard Cullingworth, Johannes- 
burg, S. Africa; Christopher James Dolan, Glasgow ; 
Miss Margaret Farrimond, B.Sc., Manchester; Patrick 
William Fryer, B.Sc. (Eng.), London, E.C.1 ; John 
Horsfield, Pointe-a-Pierre, Trinidad, B.W.I. ; 
Gerald Kidner, Bromley, Kent; Henry Otto Lane, 
Godalming, Surrey ; Norman Charles Mander, Tipton 
Staffs.; Thomas Eric E. Marsh, Warrington; Henry 
Charles H. Matthews, B.Sc., South Harrow; Gordon 


William J. Newey, Totnes, S. Devon ; Edward Pilling, | 


Burnley. 
INSTITUTE OF Puysics. 

Fellow. —C. W. Bunn, B.A., B.Sc., Sheffield: G. 
Charlesworth, B.Sc., Ph.D., Watford; S. C. Curran, 
M.A., B.Se., Ph.D., Worcestershire; D. A. Davies, 
M.Se., Harrow; N. A. de Bruyne, M.A., Ph.D., Dux- 
ford; P. I. Dee, M.A., F.R.S., Glasgow; D. G. Drum- 
mond, M.Sec., Ph.D., Manchester; H. Frohlich, Dr. 
Phil., Bristol ; H. Hirst, B.Sc., Australia ; K. Hoselitz, 
Ph.D., Sheffield ; W. McFarlane, M.A., D.Sc., Glasgow ; 
G. Mole, B.Se., Ph.D., Perivale; L. Mullins, M.Sc., 
Ph.D., Harrow; C. A. Murison, M.A., Ph.D., Edin- 
burgh; J. L. Pawsey, M.Sc., Ph.D., Australia; J. W. 
Perry, London; H. O. Puls, B.Sc., Ph.D., Coventry ; 
J. T. Randall, D.Sc., Cambridge; J. B. Reid, M.A., 
B.Se., Harrow; J. M. Robertson, M.A., D.Sc., Glas- 
gow; A. M. Taylor, M.A., Ph.D., Southampton ; E. W. 
Taylor, York ; R. G. Wood, M.Sc., Cardiff; A. H. von 
Engel, M.A., Dr.-Ing., Oxford. 








Tae MAvpDsLAY Socrery.—The honorary secretary of 
the Maudslay Society (Mr. W. H. A. Robertson, Lynton 
Works, Bedford) informs us that the Committee of the 
Society have decided to postpone the exhibition of 
Maudslay relics which was announced to be held at the 
Institution of Mechanical Engineers, Storey’s-gate, St. 
James’s Park, Westminster, S.W.1, on Saturday, May 6. 
The second annual general meeting of the Society will 
be held there on that date as previously arranged, but 
at 11.30 a.m. instead of at noon. 


George Ewart McClelland, | Specification for All Components ; 


| Standards Institution, a subscription scheme is avail- 


Henry | 


B.S./R.C.S./1—General 
B.S./R.C.S./110— | 


Index and General Notes; 


| Group Test Specification for Fixed Resistors; B.S. 
| R.C.S./110-1—Test Schedule for Fixed Resistors ; | 
| B.S./R.C.S./130—Group Test Specification for Fixed | 
Capacitors; B.S./R.C.8./130-1—Test Schedule for | 
| Paper-Dielectric Fixed Capacitors ; B.S./R.C8. 
130-2—Test Schedule for Mica-Dielectric Fixed Capa- | 
citors; B.S8./R.C.8./130-3—Test Schedule for Ceramic 
Dielectric Fixed Capacitors; and B.S./R.C.S./130-4— 
| Test Schedule for Electrolytic Capacitors. The above 
nine documents are published at 6d. each, postage 
included, and in order that those interested in all the 
I.S.C. Tech. C. specifications may automatically receive 
them as soon as they are published by the British 


able, particulars of which may be obtained from the 
Publications Department of the Institution. The 
special binders are available from the Institution, 
price 4s. each. The complete range of specifications, 
it is anticipated, will eventually fill two or three of 
these binders. A limited number of larger and stronger 
binders, capable of holding the complete series, how- 
ever, is in process of manufacture and will shortly be 
available, price 15s. each. These binders are particu- 
larly recommended for drawing-office use and in cases 
in which the specifications will be referred to constantly. 











BOOKS RECEIVED. 


The Shunter’s Manual. A Practical Guide to Ways of 
Saving Time, Work, and Engine Power in Shunting and 
Marshalling. By Epwarp 8S. Haptisy. London: 
E. 8S. Hadley, 42, Milton-road, Hanwell, W.7. [Price 
3a.) 

London's Stake in Overseas Trade. Being the Addresses 
Delivered at a Public Meeting Arranged by the London 
Liberal Party, November, 1943. London: London 
Liberal Party, 8, Gayfere-street, Westminster, S.W.1. 
[Price 1s.] 

Introductory 
YARWoop. 
Limited, St. 
net.) 

Industrial Publicity. By C. K. SHaw. London: C. and 
J. Temple, Limited, 20, Tudor-street, E.C.4. [Price } 
5l. 58. net.] 

Fraser’s Canadian Trade Directory, 1944. Montreal: 
Fraser’s Trade Directories, Limited, 507, University 
Tower Building. [Price 4 dols.] 

Blind Workers in Industry. By Dr. K. G. FENELON. 


and Electricity. By T. M. 
Macmillan and Company, 
[Price 2s. 6d. 


Magnetism 
London : 
Martin’s-street, W.C.2. 


Foster Wheeler, Limited. 

Mr. Haroup F. Massey has been elected chairman of 
Messrs. B. and S. Massey, Limited, Openshaw, Manches 
ter, in succession to the late Mr. LEONARD F. Massey 
Mr. Cuartes E. P. Hayton and Mr. Kerre. F. Massey 
have been appointed joint managing directors. 

The Ministry of Fuel and Power has announced that 
the following gentlemen have been appointed members of 
the Board for Mining Examinations:—Mr. H. J 
Hoempurys, D.S.0., 0.B.E., M.C., is to serve as one of the 
two Divisional Inspectors on the Board, in place of Mr 
J. M. Cargey, O.B.E., M.Inst.C.E., who retired from the 
Public Service on January 20,1944. Mr. W. J. SapDLer 
J.P., secretary, South Wales Miners’ Federation, is to 
serve on the Board as one of the representatives of work- 
men employed in mines, in succession to the late Mr 
OLIver HARRI. 

Mr. Joun SHEARMAN, M.I.Mech.E., Road-Motor En 
gineer, London Midland and Scottish Railway, has been 
elected President of the Institution of Automobile En 
gineers for the session 1944-45. Mr. W. W. CONSTANTINE 
M.B.E., Mr. Frank G. WOOLLARD, M.B.E., and Captain 
G. T. Smrrn-CiarKke have been elected vice-president 
for that sesajon. 

THe INDUSTRIES AND MANUFACTURES DEPARTMENT 
Division IV, of the Board of Trade, has removed to 
Neville House, Page-street, London, 8.W.1. (Telephone 
WHltehall 9040). Tae Conrrot or Factory AN» 
STORAGE PREMISES has moved into the headquarters of 
the Board of Trade, Millbank, London, 8.W.1. (Tele 
phone: WHItehal! 5140). 

Mr. O. W. RoskKILt, industrial consultant, has removed 
his office from 46, Catherine-place, Buckingham -gate, to 
14, College-street, London, 58.W.1. (Telephone : 
WHltehall $272.). 





Tue Roiis-Royce MERLIN ENGINE.—The 100,000th 
Rolls-Royce dgsigned Merlin aero engine has recently 
been produced. In making this announcement Messrs 
Rolls-Royce, Limited, emphasise that this achievement 
is the result of the joint effort of the company, their 
sub-contractors, the Ford Motor Company, Limited, in 
England, and Messrs. Packard, in the United States. 


PURCHASE OF CONTRACTORS’ PLANT.—The Minister of 
Works announces that, as from April 3, the following 
items have been added to the list of contractors’ plant 
which can be purchased only under permit: portable 
asphalt plants and bituminous mixers; tar and bitumen 





London: Dr. K. G. Fenelon, 41, Arden-road, Finchley, 
N.3. 

Ministry of Works. Post-War Building Studies No. 1. | 
House Construction. By an Interdepartmental Com- | 
mittee appointed by the Minister of Health, the Secre- | 
tary of State for Scotland and the Minister of Works. | 
London: H.M. Stationery Office. [Price 2s. net.] ' 


boilers ; asphalt mixers, cookers and cauldrons; patch 
ing outfits; gritting machines, for use in conjunction 
with tar-spraying machines only ; cold-emulsion sprayers; 
and bituminous spreaders and finishers. Applications for 
permits to purchase the above-mentioned plant should be 
made to A.S. 72, Ministry of Works, Lambeth Bridge 
House, Albert-embankment, London, 8.E.1. 
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NOTES FROM SOUTH YORKSHIRE. 
SaHerrie_p, Wednesday. 


[ron and Steel.—Grave disturbance of Sheffield industry 
has been caused by the miners’ strike, and although many 
men have returned to work at the pits there is a great 
scarcity of coal. The generation of electric power has been 
largely maintained by outcrop coal. Leading works 
are largely dependent upon electricity and town’s gas, 
and the cut in supply has slowed down production at 
stecl and engineering plants. Most of the gas used is 
purified coke-oven gas, and as supplies of coking coal 
have been much depleted, much less gas is available for 
the heat-treatment and annealing furnaces. Some mills 
are idle and furnace activity has had to be curtailed." 
These disturbances are in addition to the inconveniences 
incidental to the small deliveries of substitute coal and 
the depletion of reserves of pit coal. Skilled engineering 
employees and their trade union leaders for some time 
have been concerned at the trend of production in leading 
works. To make the best of national resources it has 
become common, for some works to concentrate upon the 
initial processes amd send to works in other parts of the 
country forgings, pressings and castings for the finishing 
work to be carried out; full use is therefore not being 
made of the skill. of Sheffield craftamen. 

South Yorkshire Coal Trade.—The slow drift back to 
work at Yorkshire collieries is an encouraging sign, but 
even if the movement spreads quickly there has been a 
great loss of coal production which will be felt for a long 
time. The seareity of coking coal has reduced coke- 
making to @ low ebb, and furnaces and foundries have 
been greatly inconvenienced. The transport facilities 
have been concentrated upon giving deliveries of outcrop 
coal, large reserves of which were available at many sites. 
Washery fines and other inferior fuels have been eagerly 
sought. Reserves of house coal have been taken, in some 
cases, in place of steam coal, and householders have had 
to go extremely short, deliveries being mainly of a few 
hundred weights to those who were entirely without coal. 
it has not been possible to continue to make deliveries 
of the quantities sanctioned for April. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—A new method of suppressing 
dust where wet eutting cannot be applied has been de- 
~cribed in the 12th report of the Coal Dust Research 
Committee of the Monmouthshire and South Wales 
Coal Owners’ Association. It deals specifically with the 
conditions which arose at the Ferndale No. 5 Colliery. 
In this colliery, coal was originally cut by machinery and 
dust was effectively suppressed by wet cutting. Owing 
to difficulties of roof and line of face, machine cutting 
had to be discontinued. With the introduction of 
pneumatic picks the dust problem became acute. Water 
infusion was tried, but met with little success. The 
Coal Dust Research Committee was then called in and 
suggested the use of sprays. These were made and 
designed at the colliery and dealt very effectively with 
the problem. Supplies of all descriptions were extremely 
difficult to obtain on the Welsh steam-coal market last 
week. The Easter holiday stoppage and the absgentee- 
ism which followed added to operators’ difficulties and, 
as @ result, only the highest priority users could obtain 
supplies. Ordinary industrial users experienced an acute 
shortage and deliveries under existing contricts were 
delayed owing to the necessity of maintaining supplies 
to the essential consumers. Export business was very 
slow in spite of the sustained demand for the lowest 


grades by neutral users. The shipments made were 
chiefly for Government-directed business. There was a 
-teady demand for all the large sorts but order books 


were already well filled ahead and the tone was firmly 
maintained. A keen interest was shown in the sized 
‘nd bitaminous small sorts, but supplies of these kinds 
were almost entirely unobtainable for delivery over some 
inonths to come, and as a result recent strength was fully 
upheld. Best dry steam smalls were ket busy as an 
ilternative, while the inferiors were not so readily 
obtainablé. Gas cokes were slow but foundry kinds 
were active. Patent fuel was in good demand. 

Swansea Steel-Sheet Indusiry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates is now quieter but that the demand 
for steel sheets is unchanged, makers continuing to have 
their order books well filled. The market in fron and 
steel scrap is steady and constimers are receiving adequate 
deliveries. The prices of iron and steel products are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates measuring 20 in. by 14 in., 
29s. 9d., f.o.r., for home consumption, and 30s. 9d., 
f.o.b.,forexport. Tin-plates carrying heavier tin coatings, 
30s. and 30s. 4j)d., f.o.r., for home consumption. Un- 
assorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and 
steel sheet and tin-plate bars, 121. 2s. 6d., per ton. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Coal is still in very short supply 
and production has suffered in consequence. Plates 
continue in great demand for the varying needs of war- 
time production. Light sections are being ordered freely, 
but the call for heavy sections and bars is less insistent. 
Billets are in fairly good supply and re-rollers have 
accordingly been able to meet the demand. There is a 
fairly good demand for médium plates and light sheets, 
which are being supplied in large quantities to the ship- 
building, container and locomotive industries. Sheet- 
makers are also supplying their products for the con- 
struction of air-heating equipment. The current quota- 
tions are as follows :—Boiler plates, 171. 12s. 6d.; ship 
plates, 161. 3s; sections, 151. 8s.; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 158.; black-steel 
sheets, No. 24 gauge, 221. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 261) 2s. 6d., all per ton, for home 
delivery. 

Malleable-Iron Trade.—Business in the malleable iron 
trade is at a lower level than is the case in the other 
branches of the iron and steel trade, but raw materials 
are plentiful so that work can be carried out without 
difficulty. Market prices are unaltered. 

Scottish Pig-Iron Drade.—The output of pig iron is 
likely to be reduced as @ result of the shortage of coal. 
Some Scottish makers are affected by decision of the 
Iron and Steel Control to cut down licences for the 
purchase of fron ore, which has been made in order to 
relieve the burden on transport. The extent to which 
the various unite will be affected will not be apparent 
until the present stocks of ore have been exhausted. 
Prices show no change. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MippLessroucH, Wednesday. 

General Situation.—Business is quiet but the market 
remains steadily firm. Light foundries are not turning 
out much work, but the heavy engineering foundries 
have substantial contracts to execute; consequently 
there is relatively stronger demand for low-phosphorus 
pig-iron than for high-phosphorus grades of which there 
are abundant supplies. A heavy tonnage of semi- 
finished steel is passing into use. Bookings for most 
descriptions of finished steel are also heavy. 

Foundry Iron.—Stocks of foundry pig-iron are large, 
and to ease congestion on the railways and reduce 
accumulations at consumers’ yards, delivery licences are 
being issued on a restricted scale. For some time the 
make of Cleveland qualities has been small and much of 
the tonnage stored has been obtained from other iron- 
producing centres. 

Basic Iron.—Basic iron is in ample supply, but the 
producers anticipate that the requirements of their own 
consuming plant will increase and continue to retain the 
whole of the output. 

Hematite, Low-Phosphorus and Refined Iron.—While 
consumers of hematite are able to obtain parcels to meet 
urgent requirements, careful distribution of the available 
tonnage is still unavoidable. There seems little likeli- 
hood of an early increase in output, though hematite ores 
are more readily obtainable than formerly. There is, 
however, a possibility of some increase in the make. 
Low and medium grades of phosphoric iron are in good 
demand. There is no actual scarcity of these commodities, 
but outputs are rapidly absorbed. The tonnage of re- 
fined iron available is sufficient for present requirements. 

Manufactured Iron and Steel.—Little new is ascertain- 
able concerning the various branches of the semi-finished 
and finished-irom trades. Producers of finished com- 
modities would welcome orders for many light deserip- 
tions of material, but have quite good bookings for heavy 
work. Makers steel semies report that there is no 





handle and their delivery obligations will ensure great 
activity at the mills during the next few months. Rail- 
way material and colliery equipment continue in strong 
request. 

Scrap.—Deliveries of scrap, particularly of the heavy 
grades, are not fully equal to the demand and users. are 
urging merchants to increase supplies of good heavy steel 
and cast-iron scrap. 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
céfumn shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





NortH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS,—-Saturday, April 15, 2 p.m., 
Neville Hall, Newcastle-upon-Tyne, 1. (i) Film : “‘ Miners’ 
Rehabilitation.” (ii) “‘ Installation of an Underground 
Booster Fan at Haig Pit,” by Mr. A. B. Dawson. 

INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, April 15, 2.15 p.m., Royal Pavilion, 
Brighton. Joint Meeting with the Southern Association 
of THE INSTITUTION OF OIVIL ENGINEERS. Symposium 
of short papers dealing with aspects of civil engineering 
contractors’ plant, by Sir George M. Burt and others. 
Midland Graduates’ Section: Monday; April 17, 7 p.m., 
James Watt Memorial Institute, Birmingham. ‘ The 
Development of the Reciprocating Steam Engine,’ by 
Mr. David Waine. Institution: Friday, April 21, 5.30 
p.m., Storey’s-gate, S.W.1. Discussion on “ Planning an 
Aero-Engine Production Progr ,” to be opened by 
Mr. E. Fairbrother. 

INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Asso- 
ciation: Saturday, April 15, 2.30 p.m., Royal Victoria 
Station Hotel, Sheffield. ‘‘ Plastics: Some Applications 
and Limitations,’’ by Mr. W. Astle. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, April 15, 2.30 p.m., 
Griffin Hotel, Boar-lane, Leeds. ‘“‘ Diesel Electric Trac- 
tion,” by Mr. J. W. Biggs. Cambridge Wireless Group : 
Monday, April 17, 5.30 p,m., Cambridgeshire Technical 
School, Cambridge. “A Survey of the Problems of 
Post-War Television,”” by Mr. B. J. Edwards. Mersey 
and North Wales (Liverpool) Centre: Monday, April 17, 
5.30 p.m., Liverpool Royal Institution, Colquitt-street, 
Liverpool. Annual General Meeting. North-Eastern 
Centre: Monday, April 17, 6.15 p.m., The Royal Station 
Hotel, Newcastle-upon-Tyne. Annual General Meeting 
and Conversazione. Wireless Section: Tuesday, April 18, 
5.30 p.m., Victoria-embankment, W.C.2. Discussion on 
“ Metals in Radio Construction,’ to be opened by Dr. 
G. L. Sutherland, North-Western Centre: Tuesday, 
April 18, 6 p.m., Engineers’ Club, Manchester. “‘ Merging 
of Line and Radio Techniques,” by Mr. A. H. Mumford. 
Measurements Section: Friday, April 21, 5.30 p.m., 
Victoria-embankment, W.C.2. ‘‘ A New Type of Elec- 
tron-Optical Voltmeter,” by Dr. L. Jacob. 

DerBy SocreTy oF ENGINEERS.—Monday, April 17, 
6.30 p.m,, School of Arts, Green-lane, Derby. Annual 
General Meeting. Various short papers. 

IRON AND STEEL INsTITUTE.—Monday, April 17, 6.30 
p.m., Cleveland Scientific Institute, Corporation-road, 





Middlesbrough. ‘‘ Heating of Open-Hearth Furnaces 
with Mixed Coke-Oven and Blast-Furnace Gas,” by Mr. 
R. W. Evans. 

InnusanaTiInG ENGINEERING SocreTy.—Tuesday, 


April 18, 5 p.m., Imperial College of Science, S.W.7. 
Experiments illustrating the fundamental principles of 
illuminating engineering. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, April 18, 6.30 p.m., George Hotel, 
Luton. “‘ The 1920-40 Trend of Car Development and 
Its Post-War Implications,” by Mr. Maurice Platt. 
Coventry Centre: Tuesday, April 18, 7 p.m., The Tech- 
nical College, Coventry. “ The High-Speed Two-Stroke 
Compression-Ignition Engine,” by Mr. R. Wisner. 

INSTITUTION OF NAVAL ARCHITECTS.—Wednesday, 
April 19, Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1, 2.30 p.m. and 5 p.m. Thursday, April 20, 
and Friday, April 21, Reyal Society of Arts, John Adam- 
street, W.C.2. 2.30 p.m. and 5 p.m. For programme, 
see page 228, ante. 

NEWCOMEN Socrety.—Wednesday, April 19, 2.30 p.m., 
Institute of Metals, 4, Grosvenor-gardens, S.W.1. “‘ Copper 
Smelting in England from the Revival in 1688 to 1750,” 
by Mr. Rhys Jenkins. 

INSTITUTE OF FUEL.—Wednesday, April 19, 2.30 p.m.,, 
Engineers’ Club, Manchesfer. “‘ Mechanical Stokers on 
Small Boilers,” by Messrs. A. C. Dunningham and B. M. 
Thornton. Thursday, April 20, 2.30 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, 58.W.1. “ The 
Organisation of a Research Department,’’ by Dr. A. 
Parker. 

NortTs-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—-Student Section : Wednesday, April 19, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. “ Totally 
Enclosed Marine Reciprocators,” by Mr. W. G. Brown. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday, 
April 20, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate,S.W.1. Annual General Meeting. “ Loco- 
motive Axleboxes,”” by Mr. E. 8. Cox. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 21, 
6.15 p.m., 39, Victoria-street, 5.W.l.  “ Anomalies in 
Engineering,” by Mr. A. J. Simpson. Sheffield Section : 
Friday, April 21, 7 p.m., 198, West-street, Sheffield. 
“Post-War Problems and Prospects,’ by Mr. Colin 





Laycock. 
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STENCILS FOR ETCHED . 3 
INSCRIPTIONS. 


Some methods of marking parts for identification and 
other purposes by etching with acids were briefly 
alluded to in a paper by Mr. A. Throp, entitled “ Mark- 
ing Methods and War Production,” an abridgment of 
which was printed in Enernerrrna, vol. 156, page 258, 
et seq. (1943). A newly-developed etching process is 
described below as an addendum to the references made 
in that paper. This method, which is termed the 
“ Etch-o-craft ” process, has been worked out and 
patented by Mr. W. de Neefe, of Melbourne, Australia, 
and has been described recently in The Commonwealth 
Engineer. The principle adopted is the use of acid- 
resisting stencils which are applied to the part being 
marked, as opposed to the older method of etching 
in which the part is covered by paraffin wax, or other 
resistant material, which is then cut away in the desired 
design in order to allow the etching fluid to reach the 
exposed The stencil itself is in the form of an 
edhesive transfer with a temporary cover which is peeled 
away to ex the parts of the surface to be etched. 
The costed, it is claimed, is particularly useful when 
quantities of parts are to be marked, as the prepared 
stencils can be applied rapidly whereas the scraping 
away of a protective wax covering to form a design is a 
tedious process and may result in variations in marking. 

The stencils are prepared in an ordinary printing 
press, the blocks being of the “ negative” type; that 
is, the background is the printing surface and the design, 
letters, scale, ete., are so that the outline 
appears in white. The stencil is formed of a layer of 
rice-paper lightly gummed to a card which provides the 
necessary mechanical strength for handling. The print- 
ing is done on the rice-paper, an acid-resisting lacquer 
being used instead of printers’ ink. Several coats of 
the lacquer are applied, careful registering preventing 
blurring of the outline. A replica of the design is 
printed on the back of the card in the matching position 
so that application of the stencil to the part in the 
desired position is facilitated. The lacquered face of 
the stencil is then given two or three coats of a bitumen, 
rubber and beeswax composition, applied by means of 
a roller. This composition covers the unprinted parts 
of the design as well as the background, ‘and remains 
“ tacky ” for long periods. 

To apply the stencil, it is laid face down on the part 
to be marked and pressed hard on the surface so that 
it adheres firmly. The backing card is then pulled 
away and the rice-paper exposed; the latter is then 
washed off with a cotton swab dipped in water. The 
stencil is thus left presenting its lacquered face with the 
un-lacquered design on top of the layer of adhesive 
composition, which is then cleaned off with paraffin 
over the design area only, so leaving the metal surface 
exposed ; the rest of the area is protected by the lacquer. 
Etching can then be carried out in the usual way, a 
dam of clay or Plasticine being built up round the area 
to be etched for the purpose of retaining the acid. 
After etching, the stencil is wiped off with cotton wool 
saturated with toluene or other solvent. Any of the 
acids normally used for etching may be employed ; 
for example, nitric acid for steel, or nitric and muriatic 
acids with ferric chloride for brass. Some of the acids, 
however, are objectionable in use from the fumes 
given off and from their action on the skin, and Mr. 
de Neefe has, therefore, devised a fumeless etching 
agent which does not affect the skin. This consists 
chiefly of ammonium chloride and copper sulphate and 
it has the additional advantage, when etching steel, of 
not spreading under the protective coating, as some 
strong acids are apt to do. 

The stencil may be conveniently used for colouring 
the design or inscription, enamel being sprayed over the 
surface after etching. The enamel which adheres to the 
stencil itself is removed when the stencil is washed off 
with toluene, and the design only is left of the desired 
colour. Obviously, two or more colours may be em- 
ployed on the same design by suitably blanking off the 
different of the inscription before spraying. At 
present the process is being used in engineering for 
applying instructions, identification marks, etc., while 
scales in which high precision is not required are also 
laid on. There are possibilities, however, that it may 
be developed for marking drums and dials with accurate 
graduations. The difficulty, so far, has been the change 
of length in the stencils with variation of atmospheric 
humidity, but this is being investigated and it is stated 
that considerable success has been achieved already 
without humidity control. 





LECTURE ON QvaLiry CONTROL.—At a meeting of the 
Manchester Statistical Society, to be held at the College 
of Technology, Sackville-street, Manchester, at 3 p.m., 
on Saturday, April 29, Mr. R. . Banister will deliver an 
address on “ Quality Control; Proportion of Defective 
Charts.” All persons interested, and particularly those 
concerned with production engineering, are invited to 
attend and to contribute to the discussion. 
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(For Description, see Page 286.) 
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SALVAGE ON THE L.M.S. 
Scottish Railway from the company’s premises, stations 
and permanent way has amounted to 17,842 tons. This, 
it is emphasised, is quite apart from material normally 


In four years, the scrap | 
metal collected by the staff of the London Midland and | 


arising from the company’s construction and maintenance 
work, which is used internally for the production of new 
parts, or is otherwise disposed of. During the same 
period, 13,163 tons of paper have been salvaged and 
14 million empty bottles collected. 
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Offices for Publication and Advertisements, 
35 é& 36, Bedford Street, Strand, London, W.C.2, 
We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 
TELEGRAPHIO { “ ENGINEERING,” LESQUARE, 
ADDBESS LONDON. 
TeczrHons Nomsrs—TEMrie sar 3663 (2 lines). 








The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 


SUBSCRIPTIONS, HOME AND .FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 








For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies ....... £218 6 
Thick paper copies .... #3 3 0 
For all other places abroad— 
Thin paper copies................ 3 3 0 
Thick paper copies 3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 








ADVERTISEMENT RATES. 


The ¢ for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 
is le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Classified advertisements intended for insertion 
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All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand W.C.2. 








INDEX TO VOL. 156. 


The Index to Vol. 156 of ENGINEERING, 
(July-December, 1943) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
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AIDS TO MECHANICAL 
INVESTIGATION. 


THE proverbial injunction to “let well alone ” 
may be the essence of worldly wisdom in some 
spheres of human activity, but it spells stagnation 
in engineering. Too often; in the distant past, 
engineers were content if their machines and struc- 
tures served their purpose, too little concerned that 
every part should be of the most suitable material 
and every ounce of metal utilised with the utmost 
effect, too ready to offset wealth of ignorance by 
generosity in factors of safety. This is not to assert, 
of course, that invention and pioneer work must not 
precede finished design ; rather it is to emphasise 
that the study of a machine, after it has been made 
as perfectiy as possible, is an essential stage in design 
and a necessary step towards further progress. 
While the importance of this stage as a complement 
to mathematical analysis has been recognised ever 
since scientific research has been applied to engin- 
eering problems, its value as a direct means of explor- 
ation in circumstances such that mathematical 
solutions are either intractable, unduly laborious, 
or too approximate to be useful, is still far from fully 
exploited. Nevertheless, under the urgency of 
war-time needs, this type of semi-fundamental 
investigation is being vigorously pursued ; and the 
speed with which advances are being made in a 
diversity of engineering munitions of war is closely 
bound up with the extent to which the imperfections 
of successive types are being discovered and rectified. 
It is worth remarking that the investigation of a 
completed structure or mechanism under working 
conditions offers the great advantage of directly 
determining effects within the assembly caused by 
service conditions, thus by-passing the need for a 
separate analysis of the forces produced by those 
conditions. The information so afforded to the 
designer can be immediately related to his already 
available data on the physical properties of his 
materials ; and the uncertainties of using theoretical 
relationships between cause and effect, when the 
basic causes themselves constitute a difficult sepa- 
rate problem, are avoided. Such conditions of 
operation automatically take into account and 
bring to light many obscure consequences of speed 
and inertia, elastic or plastic deformation, thermal 
expansion, clearances, and wear, damping capacity 
and surface finish, often impossible to foresee but 
liable to exert a profound influence on the final 





applications 


performance of a single component or a complete 





machine. Moreover, the marked effects on struc- 
tures or materials of cyclic forces, stress-concen- 
trating features of shape, conditions of manufacture 
entailing residual stresses, or of operation, leading 
to resonant vibration, tend to become critically 
important as the design approaches perfection. 
These considerations suggest some of the imme- 
diate objects and the requisite qualities of apparatus 
for the study of mechanical properties and per- 
formance. Evidently, the technique must be non- 
destructive, must introduce no more than negligible 
additional inertia ; it must indicate, and preferably 
provide a permanent record of, minute movements 
occurring at high speed over a very restricted 
locality; or, alternatively, it must furnish an 
external picture of an internal state, in which are 
revealed the more enduring effects of the treatment 
to which the material or machine has been subjected. 
Obvious additional requirements are a high and 
known degree of accuracy of measurement, reli- 
ability under adverse conditions of use, and port- 
ability adequate for testing to be carried out under 
fully representative conditions of service. While 
no single piece of apparatus can embody all these 
useful functions, there are now available several 
forms of technique which, in combination, comprise 


cal engineer. It was this conviction, coupled with 
the belief that these methods. ought to be more 
widely known and used, which prompted the 
Applied Mechanics Group of the Institution of 
Mechanical Engineers to organise the symposium 
of six brief papers which were presented at a general 
meeting on March 17. 

Of the six aids to research in applied mechanics 
covered by the symposium, the wire resistance 
strain gauge was evidently the most widely used, 
and it received corresponding prominence in the 
discussion. This device consists of a grid of fine 
wire which is stuck on to a surface where strain 
measurements are desired. The length of the wire 
alters with that of the surface and the consequent 
changes in electrical resistance serve to measure 
changes of strain, and may be indicated either by a 
galvanometer for static deformations, or by an 
oscillograph when the strain is rapidly fluctuating. 
In favourable conditions, this instrument will record 
strains up to the equivalent stress, in steel, of 28 tons 
per square inch, with a sensitivity in the region of 
250 lb. per square inch. Its performance is de- 
pendent, however, upon perfect adhesion of the 
gauge to the surface, and if the latter becomes hot 
or wet—more especially with sea water—the selec- 
tion of a successful adhesive and the technique of 
its application present difficulties. Synthetic-resin 
cements are being used, with promising results ; 
but whenever there may be the least doubt regarding 
the accuracy of any feature of the gauges or of their 
associated electrical circuits, it is a sound practice 
to take duplicate records which, if identical, are 
adequate confirmation of a true result. The 
curvature imparted to the wire when the gauge is 
formed has been stated to exert a marked e .ect on 
the adhesion, and there is something to be said, on 
this account, in favour of a circular shape, as con- 
trasted with the more usual grid shape of gauge. 
Some improvement of performance may be obtained 
by the use of rather thicker wire than that—0-001 
in—commonly employed, with the additional 
advantage of increasing the current-carrying 
capacity of the gauge. For the most part, the 
major practical troubles, which manifest themselves 
as a progressive creep, are more pronounced under 
static than under dynamic conditions ; but, as one 
speaker wisely remarked, it does not follow that, 
because inaccuracy is not apparent at high fre- 
quencies, it does not occur. Despite some present 
imperfections, however, the wire strain gauge is 
proving a most useful aid for strain analysis. 

The capacity type of strain gauge is intended, 
perhaps, for more precise applications, under con- 
ditions of high-frequency cyclic straining, and may 
serve for measurements of large strains where the 
wire resistance type would be plastically deformed. 
Its essential principle is that of measuring small 
changes of the distance between two components, 
arranged to be the plates of a condenser, in terms 
of the electric capacity of the system. With suitable 








precautions, this device can give good results at 
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high temperature, and in competent hands repre- 
sents, at present, the most successful means yet 
invented for such problems as the determination of 
aero-engine torque and crankshaft vibrations. 

On the score of precision, strain-indicating lacquer 
is inferior to either of these electrical strain meters, 
but it offers the compensating advantage of pre- 
senting a general picture of stress distribution which 
is visible to the eye. It has, therefore, a field of 
special utility in engineering components of irregular 
shape, for which mathematical stress analysis is 
prohibitive and concentrations of stress are critical ; 
but its use is restricted to steady or single applica- 
cations of load, as distinct from cyclic loading. 
With considerable precautions, the order of surface 
strain can be determined from the spacing of the 
cracks which the lacquer suffers under strain, and 
it is a noteworthy feature of the method that it 
indicates strains, within the elastic limit of the 
underlying metal, at the surface, where fatigue 
cracks almost always originate. The conditions, 
both of application of the lacquer and of the sub- 
sequent strain testing, are undoubtedly critical 
factors since, apart from the character of the ad- 
hesion of the lacquer, its brittleness is affected by 
ambient temperature and humidity. 

The high-speed cinematograph camera, regarded 
as a scientific research instrument, is in marked 
contrast with strain-measuring devices in that its 
subject is the related movements between the com- 
plete parts of a mechanism. It is concerned, there- 
fore, with a large linear scale, its special function 
being to magnify time as distinct from movement, 
so that phenomena arising from inertia, elastic 
interplay and clearances between related com- 
ponents, commonly occurring only at speeds too 
rapid to be normally visible, can be slowed down 
and permanently recorded for detailed study. The 
almost incredible taking speeds of modern cameras, 
running into many thousands of pictures per second, 
reflect the greatest credit on their designers, as well 
as on the manufacturers who are able to produce 
these refined and accurate machines on a com- 
mercial scale. They have made available to 
mechanical engineers a means of attack upon a wide 
range of problems to which no other equivalent 
approach is yet conceivable. No doubt a great deal 
of secret work is being carried out in the Services, 
which is training technicians in the use of scientific 
cinematography and this should lead to a great 
extension of its use after the war. 

Although the precision of the cinema camera is a 
great point in its favour, an aid to mechanical 
research can be valuable even though no more than 
approximate. Herein lies some of the justification 
for temperature-indicating paints, which as yet are 
incompletely developed, but which offer attractive 
possibilities. At present their calibration is a little 
troublesome, and the degree to which significant 
colour changes can be masked by oil or dirt is detri- 
mental. Their chief merit lies in their convenience 
for use on moving parts or widespread areas or in 
the many circumstances where conventional thermo- 
metric devices are inadmissible. These are needs so 
urgent that improvements, such as inorganic binding 
agents and high resistance to incidental staining, 
may be confidently expected in both liquid paints 
and solid crayons for temperature indication. 

Among the less well-known applications of X- 
radiology in mechanical engineering is that of detect- 
ing the state of stress near the surface of a crystalline 
material. This diffraction technique is highly 
specialised and is more suited to fundamental than 
to applied research, but its potential service in 
revealing residual stresses due to welding, machining, 
or other processes of manufacture or operation, 
justifies its consideration both now and increasingly 
in the future as an aid to mechanical investigation. 
In common with the other subjects covered by the 
symposium, it exemplifies the indebtedness of workers 
in the field of applied mechanics to the discoveries 
of pure research in physics and chemistry. Without 
electronics, optics, radiology and colour chemistry, 
not only these modern aids but many older and now 
well-tested means of investigation would be unknown 
to engineering science, and engineering products 
would be the poorer thereby. The value of close 
co-operation between the laboratory and the factory 
could hardly be more clearly implied. 








LOAD ANALYSIS IN 
ELECTRICITY SUPPLY. 


RECENT annual reports of the British Electrical 
and Allied Industries Research Association have 
referred to the formation of a research section to 
deal with the subject of Electricity Supply Tech- 
nology. In the most recent report, covering the year 
ended September, 1943, which was reviewed on page 
137, ante, it was stated that a detailed analysis had 
been prepared of the pre-war load on the system of 
the Northmet Power Company. An account of the 
investigation carried out has been made generally 
available in a paper read by Mr. P. Schiller before 
the Institution of Electrical Engineers on March 16, 
and entitled “ An Analysis of the Load on a Modern 
Electricity-Supply System.” Mr. Schiller is a 
member of the staff of the Research Association. 

Although load curves are presumably plotted for 
all electricity supply systems, precise information 
about the nature of the factors determining their 
shape is generally lacking, and this applies particu- 
larly to the domestic load. The industrial load is less 
seasonal and the number of consumers is smaller, 
so that the nature of the demand may be more 


| readily estimated. This load will vary in accordance 


with trade prosperity or depression, but its normal 
magnitude and distribution in time should lend 
themselves to approximate analysis without great 
difficulty. The domestic load, on the other hand, 
is spread over a larger number of small consumers, 
whose utilisation of current is influenced by a number 
of variable and extraneous factors, so that the 
determination of the probable form and magnitude 
of the load curve of, say, a new housing estate may 
present considerable difficulty. 

The domestic customer is responsible for an 
important part of the total output of electricity- 
supply systems. The average for the country is 
about 25 per cent., and it is not improbable that 
the attention now being given to the question of 
improved housing accommodation, coupled with 
domestic-labour difficulties, may increase this figure 
in the future. In the Northmet area, which is 
mainly a residential district containing good class 
property, sales to domestic consumers account for 
44 per cent. of the total. In addition, the units 
sold per domestic consumer exceed the correspond- 
ing national average by about one third. This area 
is consequently a fruitful one for domestic load 
analysis and the contribution made to the subject 
by Mr. Schiller is of interest and value. The in- 
vestigation covered the year ended June 30, 1939. 
Apart from the fact that detail figures relating to 
electricity supply cannot be published at present, 
the choice of a pre-war year for analysis was clearly 
essential if results likely to be of value in the future 
were to be obtained. 

For the purpose of analysing the load on the 
system, Mr. Schiller constructed a three-dimensional 
model, built up of daily load curves stacked side by 
side, and showing seasonal as well as daily varia- 
tions. It indicated that the annual load could 
be divided readily into a basic, all-the-year-round 
portion and a superimposed seasonal portion. The 
basic load could be subdivided into power-station 
auxiliaries, constant losses, traction, domestic cook- 
ing and water-heating, industrial power, all-the- 
year-round lighting, and miscellaneous, the latter 
being largely domestic. Power-station auxiliaries 
are not germane to the load analysis with which the 
inquiry was concerned, but had to be considered 
because they were included in the daily-load curves 
on which the investigation was based. Traction 
is responsible for 11-5 per cent. of the total units 
sold. The essential components of the seasonal 
portion of the annual load were lighting and space- 
heating. The former contains an appreciable all- 
the-year round element owing to the daily period 
of darkness, the minimum interval between sunset 
and sunrise in the area being 7} hours. With 
normal summer time less than two hours of this 
minimum overlap the daily period of human 
activity ; if double summer time becomes a per- 
manent institution, basic lighting would be almost 
confined to all-night lighting. 

The basic load may be studied from the daily 
load curves, and to simplify procedure and eliminate 





APRIL 14, 1944. 


accidental variations, curves for three basic days, 
representing Sunday, Saturday and the average 
working-day, were established. To study seasonal 
variations, the three-dimensional model was neces. 
sary. This is built up of 365 daily-load curves 
giving hourly demand values so that it consists of 
8,760 such values in 24 rows of 365 each. [f, 
however, the basic day curves are substituted, 
the annual load model may be considered as split 
up into three sections, one containing all the Sun. 
days, another all the Saturdays, and the third al! 
the other days. Each series can be plotted in the 
form of a load curve depicting, not progressive 
variation in demand, but variation of the demand 
at a particular time over a series of days. 

The seasonal supply was analysed from these 
seasonal demand curves, in conjunction with the 
daily load curves of characteristic days. The rela- 
tion between seasonal demand and outdoor tem 
perature was exhibited by plotting Meteorological 
Office temperature records on the same diagram as 
seasonal demand variation at selected hours of the 
day. Two diagrams of this kind which appear in 
the paper exhibit remarkable correspondence be 
tween the demand curve and an inverted tempera- 
ture curve during daylight hours. Comparative 
diagrams of this kind relating to hours of the day 
which are dark during part of the year enable the 
seasonal lighting demand to be separated from the 
seasonal space-heating demand, thus furnishing an 
analysis of the seasonal supply. From this proce- 
dure it was deduced that on working days the 
consumption for lighting, in million kWh, was 56 and 
for space-heating 138; for Saturdays, the figures 
were 10 and 27; and for Sundays 9 and 23. The 
whole of this demand is naturally not to be attri 
buted solely to the domestic consumer. Both 
industry and commerce are important elements. 

In the analysis of the basic load, many compo 
nents could be determined with ease and considerable 
accuracy. This applies to power-station auxili 
aries, constant system losses and traction. The 
latter supply is confined to one customer, the London 
Passenger Transport Board. In estimating the 
domestic cooking and water-heating load, assistance 
was furnished by the mid-day Sunday peak and the 
difference in demand between general holidays, such 
as Easter and Whitsuntide, and normal days. The 
number of water-heaters connected to the system 
was known to be 15,000. The industrial load could 
not be reliably estimated by the total number of 
motors or other power-consuming appliances sup- 
plied owing to differences in works shifts and the 
effect of overtime. The rough estimate made, how- 
ever, could be checked to some extent by fitting it 
in with curves for other types of consumption pre- 
viously determined. A further check was furnished 
by the fact that the total area of the curve had to 
correspond with a metered consumption. 

This description of the system used in separating 
different classes of load is greatly simplified, many 
important aspects of the matter being omitted, but 
it indicates roughly the method of procedure. One 
of the interesting results of the analysis is that if 
there had been no lighting or space-heating load, 
the collective load factor would have been about 
56 per cent. The addition of the lighting load 
lowers this to 44 per cent. and the further addition 
of the space-heating load to 33-5 per cent. The 
load factor of the space-heating load is thus lower 
than that of the lighting load. The daily space- 
heating load curve shows two virtually equal peaks, 
one between 8 a.m. and 9 a.m. and the other, due 
to bedroom heating, between 10 p.m. and II p.m. 
This latter peak is harmless because of good diversity 
in respect of the lighting peak, but the morning peak 
comes at a time of heavy demand, The mid-day 
cooking peak is well absorbed by the lunch-time dip 
in the factory load and it is suggested that the 
system could carry nearly 100,000 more cookers 
before the Sunday peak reached the working-day 

Mr. Schiller suggests that the overall load 
factor of the domestic demand is of the order of 
23 per cent. If there are no very cold periods, 
it may reach 31 per cent. The distribution of the 
domestic annual consumption is: lighting, 18 per 
cent. ; miscellaneous small appliances, 13 per cent. ; 
cooking and water-heating, 26 per cent. ; and space- 
heating, 43 per cent. 
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NOTES. 


INTERNATIONAL CIVIL AVIATION. 

Tue preliminary talks on the future international 
organisation of civil aviation, which were held in 
London last week between representatives of the 
British and United States Governments, appeared 
to give rise to some misunderstanding when their 
outcome was first announced, largely because of the 
stress that was laid on the unspecified ** concessions,” 
said to have been made by the British participants ; 
but the fuller statements made at a Press conference 
on April 9, though still very general in style, showed 
the proceedings in a somewhat more favourable 
light. Lord Beaverbrook, the Lord Privy Seal, 
represented the British Government and presided 
at the conference ; the United States delegates were 
Mr. Adolf Berle, Assistant Secretary of State, and 
Dr. E. P. Warner, vice-chairman of the United 
States Civil Aeronautics Board, who will be remem- 
bered as the author of the 3lst Wilbur Wright 


negotiate when the need arose. This need led first 
to the formation of Export Groups to assist the 
Board of Trade. At the meetings of the Gear 
Manufacturers Export Group, the idea of associated 
effort gradually developed and, three years later, 
crystallised in the proposal to form the British 
Gear Manufacturers Association. Among the objects 
of the Association was the development, at home 
and abroad, of the interests of the industry as a 
whole in contradistinction to those of individual 
firms ; an outlook which was in line with the terms 
of the Atlantic Charter. Information available to 
one member would be made available to all, and 
statistical data collated by the Association would 
be disseminated to all members equally. They 
would support at all times, however, the principle 
of individual enterprise, and would never be a party 
to measures having as their purpose anything in 
the nature of price control within the industry. 
Another most important object was the improve- 
ment of production ; and, as the Association would 
comprise only those firms whose products reached 
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port Aircraft,” which was reprinted in the 156th | . hallmark of quality. 


The qualifications for 


volume of ENGINEERING (1943). Various technical membership had been carefully drawn up so as to 
advisers were also present. On the conclusion of | exclude firms who were only assemblers, and who 
the conference, a statement was issued from the| pad neither plant nor technical ability, although 


office of the Lord Privy Seal that the representatives 
of the two Governments were of opinion that there 
was “ sufficient agreement between them to justify 
the expectation that final dispositions can be reached 
st an international conference.’’ The statement 
added that “they have in »aind that the Govern- 
ment of the Soviet Union aad other Governments 
would likewise enter into conversations prior to such 
international conference’; and that similar talks 
would take place in Washington between representa- 
tives of the Soviet Government and the United 
States Government. At the subsequent Press con- 
ference, Lord Beaverbrook said that the conference 
had yielded admirable results, but that, to facilitate 
international agreement, Britain had had to make 
concessions. Mr. Berle added to this that conces- 
sions had been made by both sides, mainly to recon- 
cile the differing views of the two nations in their 
approach to civil aviation; in the United States, 
he said, the aeroplane was regarded as a vehicle 
of trade, but in Britain it seemed to be regarded as 
an evil thing which must be controlled lest it spew 
out death and destruction. The United States 
Government considered that the policy adopted by 
each country—the principle of the ‘“‘ chosen instru- 
ment’ v. that of free competition—was a matter 
for the country itself to decide, though there would 
be inevitably some competition between any nations 
which conducted international air services. This 
must not be allowed to embitter international 
relationships. The conference did not undertake 
to consider spheres of influence; a nation was 
assumed to own the air over its territory, but the 
present discussions had been concerned with the 
use of territorial air as a barrier to air trade. 


Tue Brrrish GEAR MANUFACTURERS ASSOCIATION. 


The first ordinary general meeting of the British 
Gear Manufacturers Association was held in London 
on Tuesday, March 21, when Mr. Alfred Wiseman, 
of Messrs. Alfred Wiseman and Company, Limited, 
was elected chairman and Mr. Allan Avison, of 
Messrs. David Brown and Sons (Huddersfield), 
Limited, vice-chairman. The members elected to 
the Executive Council of the Association were :— 
Mr. J. K. Anderson (Messrs. Urquhart Lindsay and 
Robertson Orchar, Limited); Mr. E. O. Liebert 
(Messrs. John Holroyd and Company, Limited) ; 
Mr. R. J. McLeod (Messrs. The Power Plant Com- 
pany, Limited); . Mr. A. V. Wallwork (Messrs. 
Wallwork Gears, Limited); Mr. E. B. Wilson 
(Messrs. E. N. V. Engineering Company, Limited) ; 
and the chairman and vice-chairman, ex officio. 
Mr. A. V. Wallwork is also honorary treasurer. The 
secretary of the Association, the offices of which are 
at 2, Caxton-street, Westminster, S.W.1, is Mr. 
A. J. L. Wallace. The chairman, describing the 
circumstances which led to the formation of the 
Association, said that the conditions of recent years 
had induced a new attitude of co-operation, which 
was encouraged by the desire of the Government 
departments that there should be one central body, 


they sold gears and gear units ; and the organisation 
was such that the interests of the larger concerns 
would never tend to submerge those of the smaller 
firms. The industry could now speak authorita- 
tively and with a united voice, which would make 
for the more effective co-operation that they 
desired to establish with Government departments 
and other authorities. 


Tue Stevens Memoriat LECTURE. 


On Friday, May 5, at 6.30 p.m., the Junior Institu- 
tion of Engineers will hold a special meeting at the 
Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, London, 8.W.1, when the first 
Stevens Memorial Lecture is to be delivered by 
Dr. J. G. King, O.B.E., Director of Gas Research, 
who will present “‘ A Survey of the Production of 
Tars and Oils from Coal.” The Stevens Memorial 
Lectures, which will probably number five in all, 
delivered at yearly intervals, are being organised 
in accordance with the terms of a bequest made by 
Mr. W. H. J. Stevens, an associate of the Junior 
Institution, for the purpose of ‘ providing for the 
reading of a periodical paper or papers to the 
members of the said Institution on the subject of 
the better utilisation of coal for the production of 
oil and petrol and other by-products thereof.” The 
meeting is not restricted, however, to members of 
the Junior Institution, but is open to all members 
of kindred societies, and others, who may be inter- 
ested in the subject. Admission will be by ticket, 
to be obtained on application to the secretary of 
the Junior Institution of Engineers, 39, Victoria- 
street, London, 8.W.1. The carbonisation in- 
dustries in this country produce about 2,000,000 tons 
of tar annually, part of which can be converted into 
or used as fuel. Formerly, the principal fuel thus 
obtained was benzol, but the industry may well 
provide, after the war, over 100 million gallons a 
year of benzol, pitch-creosote mixture for use as 
fuel oil, pulverised pitch, or creosote blends for 
Diesel engines ; and possibly, though less probably, 
liquid methane for use as a fuel, and unsaturated 
hydrocarbons for use in the chemical industry. The 


| most successful alternative methods for the direct 


conversion of coal into oil are the Bergius and 
Fischer-Tropsch processes. Dr. King’s lecture, we 
understand, will review the progress and relative 
advantages of these and other methods. 


COMPLETE GASIFICATION OF COAL. 


Allied with the problems to be discussed by Dr. 
J. G. King in his forthcoming Stevens Memorial 
Lecture, as outlined in the foregoing Note, are those 
of the complete gasification of coal, on which a state- 
ment has been issued under authority of the Gas 
Research Board. For a considerable time, the 
Board have been engaged in seeking and examining 
new processes of complete gasification, with the 
object of increasing the yield of gas to 200 therms to 
240 therms per ton of coal, of a calorific value suit- 
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provided by the gas industry meets most domestic 
needs, as it offers a smokeless solid fuel as well as 
gas, and efforts will be continued to supply the 
domestic coke market with the fuel best adapted to 
its requirements; but it is recognised that the 
trend is strongly in the direction of the maximum 
saving of labour, and that, in course of time, those 
fuels which are most flexible and automatic in their 
use will come to be preferred to all solid fuels, pro- 
vided that the price is reasonable. The application 
of the known processes for the total conversion of 
coal into gas is severely limited by the low calorific 
value of the gas produced, and the consequent high 
distribution costs. The Board have been investigat- 
ing several processes of complete gasification which 
will yield a gas of high calorific value, and it is stated 
that this work has now progressed almost as far as 
it can be taken at present in the laboratory. Of 
the possible systems, two have been selected for 
further examination. The first is carbonisation 
in hydrogen under pressure. The process would 
have to be stopped when about half of the charge of 
coal had disappeared, as the reactive residue must 
be gasified in steam and oxygen to provide the 
hydrogen required in the initial stage. This second 
stage may not present any great difficulty, but there 
is some uncertainty about the practical difficulties 
inherent in the first, because of the plasticity of coal 
when heated with hydrogen under pressure. It is 
known that the caking properties of coals increase 
in the presence of compressed hydrogen, and this 
may occur in dealing with the coal as it passes 
through the plastic stage; this can only be deter- 
mined by actual trial. The constituents of the coal 
which give rise to this plastic phase will leave the 
reaction vessel to be condensed as a valuable primary 
tar, particularly suitable for hydrogenation ; sub- 
stantial yields of this tar have been obtained in 
laboratory experiments. As hydrogen would be 
produced during gasification, the tar might be con- 
verted to motor spirit or other liquid fuels as an 
integral part of the process, The second group of 
processes involves the gasification of coal in steam 
and oxygen, and the subsequent enrichment of the 
gas by methane, produced catalytically. In this, the 
caking properties of coal are expected to be less 
troublesome, and the process could be employed to 
gasify the coke resulting from carbonisation by 
existing means. The catalytic synthesis of methane 
from hydrogen-carbon monoxide mixtures has pre- 
sented many practical difficulties, arising from 
deterioration of the catalyst, but it is expected that 
these can be overcome. The laboratory work, the 
statement concludes, has shown that the processes 
are theoretically sound, and it is believed that they 
are economically satisfactory; the real problems 
now to be faced are essentially practical ones. 


Tse Bririsn Cast CoNCRETE FEDERATION. 


The annual general meeting of the British Cast 
Concrete Federation (which is an amalgamation of 
the Cast Concrete Products Association, the National 
Association of Cast Concrete Products Manufac- 
turers, and the British Concrete Federation) was 
held in London on Thursday, March 16. The chair- 
man, Mr. N. F. Spence, announced that, since the 
previous annual meeting, an arrangement had been 
made whereby the members of the Scottish Precast 
Concrete Manufacturers Association became affili- 
ated members of the Federation, with three repre- 
sentatives on its Council. This brought the mem- 
bership of the Federation to over 200, and enabled 
them to claim that it now represented 90 per cent. 
of the manufacturing capacity of the industry. 
With regard to post-war housing, Mr. Spence con- 
tinued, the major contribution of the industry would 
certainly be in connection with permanent building ; 
but the Council considered that it should contribute 
also towards the solution of the immediate post-war 
problem by the provision of ‘‘ semi-permanent ” 
housing, and a design had been prepared for a 
bungalow type of house, the main construction of 
which was precast concrete, dry-built. A feature 
of the design was that the in situ structure was 
independent of the internal arrangement. The 
Federation was co-operating with the British Stan- 
dards Institution in revising existing standards and 
in standardising other units which would be required 








in quantity for post-war housing. 
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LETTERS TO THE EDITOR. 


MATHEMATICS IN ENGINEERING. 
To tHe Eprror or ENGINEERING. 


Srr,—I have read with considerable interest Mr. 
R. G. Manley’s articles on “‘ Mathematics in Engi- 
neering” in your issues of March 17 and 24, and 
also the article on ‘“‘ Compulsory Mathematics,” on 
page 232, in the latter issue. At the present time, 
when there are so many committees and sub- 
committees on technical education, it is very 
important that these matters should be brought to 
our notice. Mechanical engineering, as at present 
practised, appears to be the application of third form 
physics interpreted by matriculation algebra and 
the use of the slide rule. If engineers could apply 
some of the more advanced physical principles and 
interpret them with a higher standard of mathe- 
matics, the industry would advance considerably. 

The teaching of mathematics must go in advance 
of physics and applied mechanics, which use mathe- 
matics as a tool in their interpretation and in 
working out the results. It happens so often at 
universities that mathematics is taught by a mathe- 
matician whose whole object in life is mathematics 
for its own sake and who cannot state engineering 
problems in terms of mathematics. Such teachers 
are liable to confuse their units and to mix forces 
and pressures, etc., indiscriminately. Also, the 
mathematics and engineering syllabuses should be 
co-ordinated so that the engineers are not presented 
with some new form of integration or differential 
equation in the solving of an engineering problem 
before they meet it in the mathematics classroom. 

With regard to applied mechanics and mechanism, 
I think that much greater use could be made of 
models which move, rather than stationary diagrams 
on the blackboard, in which one assumes that certain 
parts move and others stay still. This is only because 
certain engineering minds are fed more through a 
visual method than through some mental picture. 

The late Professor Burstall used to say that both 
electricity and mathematics were very good tools, 
but very bad masters; and he likened mathematics 
to a kind of turret lathe with a multi-sided turret, 
each tool being brought up in turn to try and solve 
the problem. But training of engineers does not 
end with mathematics, because, as soon as a certain 
proficiency is reached with this, then suddenly the 
executive finds himself faced with problems of 
economics and a world of men and women. There- 
fore, in the training of engineers, I feel that history 
and economics should have their places on a con- 
siderably larger scale than they have at present in 
Engineering Economics, and Section C of the Insti- 
tution of Mechanical Engineers’ examination. As 
the majority of engineers are not historically- 
minded, the student can help himself by reading 
the lives of such pioneers as Stephenson, Watt, 
Boulton, and Trevithick. 

Yours faithfully, 


J. Lionet Dantets, B.Sc., M.I.Mech.E. 


Lightpill Iron Works, 
Stroud, Glos. 
April 1, 1944. 


To THe Eprror or ENGINEERING. 


Sm,—Your recent articles on mathematics in 
relation to engineering seem to confuse education 
with technical training and calculation with mathe- 
matics. The function of education is to impart a 
balanced appreciation of beauty, goodness, and truth 
to a limit determined by the learner’s immediate 
capacity, but with the intention to create desire and 
ability for further study and assimilation. Tech- 
nical training is not education ; it is the imposition 
of an eccentric load on the educational foundation, 
for a temporary purpose, and the more ponderous 
that loading the greater the necessity for a good 
foundation and, indeed, its constant extension and 
reinforcement. 

So far as the technical training of an engineer is 
concerned, is it not possible that this has been 
devised from the wrong end? That wise and 
ancient nation, the Chinese, had a custom that civil 


servants should be examined periodically to deter- 
mine their promotion or reduction in rank. They 
argued, very reasonably, that if the subjects learned 
were essential to the performance of duties they 
should be maintained. This suggests a practical 
method, a reverse process, for devising engineering 
training. Let us take cross sections of the engineer- 
ing profession, men of ten, twenty, thirty years’ 
standing and so on, but particularly let us gather 
together the Members of Council of the senior Insti- 
tutions. Let each section then be analysed by a 
skilled body of psychologists and others to extract a 
symposium of their present knowledge and charac- 
teristics. I venture to think that each section will 
divide into two groups; there will be, on the one 
hand, men who have retained and augmented their 
skill in mathematics and those other subjects studied 
in college, men expert in research and design, in 
laboratory and drawing office; and on the other 
hand there will be found a larger group of men who 
have retained little of their college subjects, men 
keen and eager to get things done, quick to appre- 
ciate and overcome difficulties and, above all, 
leaders of men ; these may also be good at figures, 
for that is a matter of memory and not a measure of 
mathematical skill. The members of both of these 
groups are engineers. The two types are comple- 
mentary ; without the one we should make little 
progress, without the other we should get little done. 
They represent, respectively, exponents of the 
science and art of engineering. 

If there is some lack of sympathy with insistence 
on advanced mathematics in engineering curricula, 
it may be found among members of the second 
group, who feel that much energy was wasted in 
their college years. From the proposed investiga- 
tion we might get a lead, a suggestion, for more 
flexibility in training engineers; but we should 
require no less insistence on selection for professional 
status, though the method might need alteration. 
Perhaps we might have shorter and less compre- 
hensive courses of study before entering on employ- 
ment, but with periodical refresher courses to main- 
tain specialist efficiency. That would involve a 
change in our present organisation, but are we not 
on the edge of a new world ? 

Yours faithfully, 


A. P. Morris. 





| Berkhamsted, 
| April 11, 1944. 
| 





SMALL-SCALE USES OF COAL. 
To THe Eprror oF ENGINEERING. 


| Srr,—When Mr. J. G. Bennett addressed the 
| Fuel Luncheon Club on February 18, he stated that, 
| if he were challenged, his figures could be verified. 
|It is now clear from his letter in your issue of 
March 31 that he failed to verify them. For example, 
| in his speech he gave the tar figure as 4 per cent. ; 
| he now admits that it should be 7 per cent., which 
shows an error of over 40 per cent. in his original 
estimate. He also shows that his gas and coke 
| figures were incorrect. 
| He devotes the greater part of his letter to demon- 
strating that the average efficiency of the gas-making 
process does not exceed 65 per cent., but it should 
be noted that his calculations are all based upon 
} assumptions. He has assumed calorific values for 
| coal, coke, gas and tar. 
table is misleading ; it should have read: “ Based 
on 1937 Board of Trade Statistics, and on Assumed 
| Data for Calorific Values.” It is possible to arrive 
at all sorts of efficiency figures so long as we work 
upon assumptions of our own choice. Mr. Bennett, 
however, attempts the impossible, because the 
correct data from which to work out the heat 
balance are not available. They are available only 
in respect of individual works. 

When contrasting efficiencies, he selected the 
highest figure obtained by Dr. Margaret Fishenden 
under test conditions. Her figures were 18 per cent. 
to 24 per cent., so he took the latter. He then went 
on to show what could be expected from the new 
B.C.U.R.A. fire, again under laboratory conditions. 
It would have been only fair if he had compared 
like with like, and had taken the efficiency figure 
of the gas-making process as attained on a well-run 








The sub-heading of his | 





plant. Hence, he might well have referred to a paper 
by Mr. Thomas Hardie (JJ. Inst. Fuel, vol. 1, 1926), 
which contains results “obtained in every-day 
working ’’ with horizontal retorts and continuous 
vertical retorts. The commercial efficiency of hori- 
zontals was 78-4 per cent., without waste-heat 
recovery. Waste-heat recovery would increase the 
figure by four points. The commercial efficiency of 
the continuous vertical process was 85-6 per cent. 

If he will refer to that paper, he will find that 
Hardie gave a value of 1-85 therms per gallon for 
the horizontal-retort tar, and 1-818 therms per 
gallon for vertical-retort tar. Mr. Bennett has 
taken the value as 1-5 therms per gallon instead of 
1-835, a mean of the figures given by Hardie. 
Again, we can compare Mr. Bennett’s assumed 
calorific value of 11,500 B.Th.U. for coke with 
Hardie’s figures of 12,284 and 12,242, respectivel, 
(coke and breeze together). It will be seen, therefore, 
that Mr. Bennett’s tar and coke values are very 
much on the low side, and for that reason his therma! 
efficiency figure is too low, and cannot be accepted. 

He takes the calorific value of the coal from certain 
survey records, but instead of taking the calorifix 
value of the coke obtained from the same coal, 
which is what he should do, he takes nine samples 
of coke at random. In 1942 (Jl. Inst. Fuel, Feb- 
ruary, 1942), he took the calorific value of coke as 
12,000 B.Th.U. per pound and that of tar as 16,200 
B.Th.U. per pound. The latter figure works out 
at about 1-88 therms per gallon. He was then, as 
now, working on 1937 figures, so what are we to 
make of his new heat balance ? Again, he takes the 
figure of gas sold, whereas he should have taken the 
quantity of gas made—a higher figure. 

Compare his approach to gas with his claim of 
45-per cent. efficiency for the new fire. How does 
he get the figure of 45 per cent.? The method 
was disclosed in his paper of February, 1942 
These were his words: “I think we should be able 
to get coal fires without waste heat recovery which 
will have an overall thermal efficiency of 40 per 
cent., made up as to 35 per cent. direct heating 
of the room in which they are situated and 5 per 
cent. work of necessary ventilation.” The italics are 
mine. With waste-heat recovery, he brought the 
figure up to 55 per cent. The B.C.U.R.A. is the 
only body, as far as I am aware, which has pro- 
posed to add the chimney losses to the efficiency of 
an open fire. If we resort to this practice, we must 
add it also to a coke fire and a gas fire, and also 
revise our practice in regard to boiler efficiency 
trials. 

Yours faithfully, 
Joun ROBERTS. 

Cheltenham, 

April 3, 1944. 





Use or LEAD AND ZINC IN BuiILpinc.—The Ministry 
of Works have issued revisions of their E.M. (Economy 
Memoranda) No. 1 and No. 7. The first deals with the 
use of lead, in the form of pipes and sheet, and the second 
with zinc roofing and flashing, for new buildings and for 
repairs to existing structures. By agreement with the 
Non-Ferrous Metals Control, the release of lead pipe 
and sheet and of zinc sheeting will be regulated as in- 
dicated in the revised Memoranda in order to ensure 
that the supplies of these materials available for build- 
ing should be used to the best advantage. Copies of the 
revisions may be obtained on application to the Direc- 
torate of Building Programmes, Room 705, Ministry of 
Works, London, 8.E.1. 

COURSE ON INDUSTRIAL MANAGEMENT.—A course of 
six lectures and discussions on “An Introduction to 
Industrial Management” has been arranged by the 
University of London Extension Lecture Committee. 
The lectures will be delivered by Mr. T. G. Rose, 
M.1.Mech.E., at 5.30 p.m., on Fridays, April 28 and May 
5; Monday, May 8; Friday, May 12; Monday, May 22 ; 
and Friday, May 26, at the Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, London, 
W.C.2. The lectures will deal with such subjects as the 
seven primary functions of management, production and 
management methods, distribution, and industrial 
accounts. The fee for the course of six lectures is 5s., 
but admission to single lectures is 1s. 6d. Applications 
for tickets of admission should be addressed to the 
Accountant, University of London, The Senate House, 
Bloomsbury, W.C.1, and marked “‘ Extension Lectures 3 
on the cover. Tickets may also be obtained at the 
lecture hall on the occasion of each lecture. 
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"RESEARCH IN THE IRON AND 
STEEL INDUSTRY. 


Iw the course of an address, on “The Application 
of Research,”’ which he delivered before the Manchester 
Chamber of Commerce on March 31, Dr. Andrew 
McCance, F.R.S., stated that he had noticed a tendency 
in certain quarters to think of research in terms of 
great laboratories equipped with intricate and expensive 
apparatus, and staffed by scientific experts who lived 
aloof from mundane affairs. Needless to say, this 
conception was utterly incorrect ; valuable information 
could often be obtained with the very simplest of 
equipment, and scientific men differed from ordinary 
men only in that their judgment had been trained to 
exclude prejudice and to accept only those conclusions 
which were supported by facts. A difficulty in the 
blast-furnace department in the works with which he 
was connected had been solved by the use of quite 
simple equipment. It was the aim of the blast-furnace 
operator to bed his iron ore, limestone and coke inside 
the furnace in the most uniform manner possible. 
Difficulties arose, however, from the diversity in the 
size and the density of the materials charged, and from 
the tendency of the large lumps and the small pieces 
to segregate away from each other. When this took 
place, the gases took the easiest upward path and 
caused channels and hot spots to occur within the 
furnaee. Part of the charge became overheated and 
adhered to the side of the furnace, thus causing bridging 
and interruption of the regular descent of the charge. 
When a furnace was working badly in this manner, the 
output might fall by as much as 30 per cent., while a 
marked increase in coke consumption took place. The 
operator knew what was happening, but could not 
locate the exact area of the trouble, so he repeatedly 
changed the working conditions in an endeavour to 
correct the difficulty. Reviewing the problem, it 
seemed that irregular temperature distribution inside 
the furnace must give rise to some degree of irregu- 
larity outside. Hence a technical assistant had been 
detailed to study the variations in the temperature of 
the furnace casing and also its radial distribution. It 
was very soon ascertained that when irregularities 
occurred within the furnace the area involved could 
be located and this knowledge allowed the operator to 
correct the conditions in the affected area. 

This and other measures were only the small rewards 
of research ; the really significant rewards came from 
the planning of future development. As an instance, 
it had become clear more than 10 years ago that coal 
costs would steadily increase and that the utmost 
economy in the use of coal by the iron and steel industry 
was imperative. The main consumers of heat in the 
steelworks were the open-hearth furnaces and their 
heat efficiencies were the first to be determined by the 
works’ technical staff. When the investigation was 
complete, it was found that only some 25 per cent. of 
the heat supplied to each furnace was being usefully 
employed ; another 25 per cent. was lost by radiation 
from the walls of the furnace, and the remainder, 
amounting to 50 per cent., passed up the chimney. 
At that time waste-heat boilers were in operation, but 
the figures obtained showed that they were only 
successful to the extent of about 15 per cent. of the 
waste heat available. The temperature of the waste 
gases was low, and, as a result of the examination, it 
became evident that the velocity of the waste gases 
passing through the boilers was also much too low for 
a useful degree of heat transmission to take place. 
It was then decided to install new equipment, which 
would take the very best advantage of the heat avail- 
able and, in this way, the recovery of the heat which 
formerly passed up the chimney was increased to more 
than 75 per cent. A proportion of the original heat 
in the coal, however, was still being wasted, and it 
would be no easy task to recover this effectively, but 
the problem would be tackled. The study of motive- 
power waste in the rolling-mill plant could not be 
dealt with so easily, but a very careful re-design of the 
equipment had been instituted so as to reduce friction 
as much as possible. By this means it had been 
estimated that about 40 per cent. more power had been 
released for doing the useful work of rolling steel. 

Only the broad outline of the researches conducted 
had been given, but the work briefly described had 
occupied a fairly large technical staff for a number of 
years. As a consequence of the progressive changes 
introduced during that period, the coal consumption 
in the year in which the war commenced had been 
brought down to 10 cwt. per ingot-ton of steel produced, 
as compared with a previous consumption of 17-2 cwt. 
per ingot-ton. The war had interrupted progress for 
the time being but the end of the economy effort had 
not yet been reached and the ultimate target figure 
was 8 cwt. per ingot-ton. The instances quoted had 
shown how scientific methods had improved the 
economy within a limited group. In an industry, 


however, there were many problems common to all 


the units, in which the prospects of a successful solution | 
were much greater when attacked by a common 





effort. The work carried on, under the chairmanship 
of Mr. H. H. Burton, by the Hair-Line Crack Sub. 
Committee of the Joint Alloy-Steels Research Com- 
mittee of the Iron and Steel Institute and the British 
Iron and Steel Federation, was typical of what could 
be accomplished by co-operative research. 

The cause of these minute cracks of microscopic size, 
which occurred in high-tensile alloy steels of the 60 tons 
to 100 tons per square inch class, had baffled everyone, 
until a continental works had found from statistical 
records that they were most prevalent in steels which 
had been cast into moulds coated with tar to give 
good surfaces. Tar consisted of carbon, oxygen and 
hydrogen and as it was known that carbon was not 
the cause, the other two elements immediately became 
suspect. The next advance had come from a foreign 


university where two investigators found that they | in 
could produce similar cracks by saturating steels at | furt 


high temperature with hydrogen. A little later the 
British Sub-Committee had been formed to investigate 
how the cracks were produced and, particularly, to 
find ways and means of preventing their occurrence. 
The Sub-Committee’s research programme was founded 
on an effective scheme of co-operation between in- 
dustrial and university research laboratories. At 
Sheffield University the solubility of hydrogen in iron 
was investigated by Professor J. H. Andrew and his 
co-workers and the formation of cracks identified with 
the liberation of hydrogen-containing gases.* One 
of the committee members developed a method for 
estimating the amount of hydrogen in a sample ; 
another described methods for treating ingots so that 
the cracks were avoided, and a third endeavoured to 
correlate the hydrogen content with the incidence of 
cracking in actual production. In addition, with the 
help of an outside specialist, a method for detecting 
these cracks, which showed great promise, was being 
perfected. Based on the use of supersonic waves, it 
was non-destructive and was already being used with 
success as an inspection method for works production. 

It might, therefore, be accepted that, whether an 
industry consisted of small units having limited in- 
dividual facilities or of large units having ample 
facilities at their command, there would always be 
room for co-operative research work to deal with 
problems which were common to all. 





NOTES FROM NORTH AMERICA. 


AccorprincG to an official statement by the United 
States Rubber Development Corporation, a sub-com- 
mittee of Congress found that, in getting an estimated 
23,700 tons of natural rubber from the Amazon basin, 
the United States supplied 5,000 sewing machines for 
the tree-tappers’ wives, 37,023 shotguns for the tappers 
themselves, and 26,000,000 tin cups for collecting the 
latex from the wild rubber trees in the jungles. Of the 
total of more than 83 million dollars spent during the 
period April, 1942, to December, 1943, in getting the 
rubber, nearly 60 million dollars was expended in the 
Amazon. It is estimated that about 45,000 tons of 
crude rubber was imported by the end of 1943 from all 
sources in the Western Hemisphere, at a cost of about 
82 centsa pound. The cost for rubber from the Amazon 
basin is estimated at 1.12 dol. a pound. The rubber 
programme was inaugurated on March 3, 1942, when 
the United States Government signed an agreement 
with Brazil to purchase all crude rubber in excess of 
the 10,000 tons which was reserved for Brazilian 
requirements. In addition to Brazil, the United States 
is importing rubber from Bolivia, Peru, Mexico, Haiti 
and Central America. The Congress sub-committee, 
seeking proof of charges of waste in connection with 
the rubber programme, also elicited the fact that the 
Rubber Development Corporation originally ordered 
7,065 sewing machines from the United States Works 
Projects Administration, “‘ which was liquidating its 
sewing projects”; 5,000 were earmarked for Brazil 
and 2,000 for Bolivia, and each machine cost between 
17.50 and 20 dollars. The shotguns ordered numbered 
78,223, the figure of 37,023 representing those actually 
shipped for eventual resale to native rubber tappers. 

he United States National Inter-regional Highway 
Committee, whose report has been sent to Congress 
with President Roosevelt’s approval, recommend an 
inter-regional highway system in the United States of 
33,920 miles, and propose that 750 million dollars a year 
should be spent on its development over a period of 
from 10 years to 20 years after the war. The system 
would consist largely of a modernisation of a consider- 
able proportion of the present Federal-aid system, to be 
effected either by reconstruction or relocation. The 
proposed 33,920 miles would represent a little more 
than 1 per cent. of the 3} million miles of rural roads 
and urban streets in the United States, and would con- 
nect directly all cities of 300,000 or more population 
and would reach 59 of the 62 cities with populations 





* See ENGINEERING, vol. 154, page 357 (1942). 





between 100,000 and 300,000. It would include 2,123 
miles situated within the municipal boundaries of cities 
of 10,000 or more population and 2,347 miles within 
the limits of cities of less than 10,000 population. The 
committee recommend that the costs should be divided 

about equally between the States and the Federal 
Government. Lack of rights of way is stated to be 
the principal obstacle to an early start on such work, 
and the committee urge that a simplified method of 
acquiring rights of way should be authorised by Con- 
gress at an early date. 

Despite severe criticism in the United States Congress 
and in the American daily newspapers, the portions of 
the “Canol”’ oil pipeline project now under way to 
transport oil from the vicinity of Norman Welis, in the 
Yukon Territory, are being completed and were to be 
operation by the middle of March. Whether or not 

i expansion will be made by the United States 
War Department will depend upon the efforts of the 
State Department of the United States to negotiate 
with the Imperial Oil Company of Canada and with the 
Canadian Government for a contract ‘more favourable 
to the United States. This information was re 

by the War Department, following a report issued in 
January by a United States Congress committee which 
was investigating the project. Early in January, oil 
was pumped into the pipeline leading from Norman 
Wells to Whitehorse, Yukon Territory ; later in that 
month it was stated to be flowing smoothly, in spite of 
temperatures as low as 25 deg. F. below zero; there 
were minor leaks, but no breaks. The first section of 
the petroleum refinery under construction at White- 
horse was completed towards the end of January, and 
the second portion was to be in operation by the end of 
April, though the report indicated that this stage would 
not be reached until May. The War Department was 
producing gasoline at the Whitehorse refinery by Janu- 
ary 28 of a quality suitable for use in the Army trucks 
operating on the Alaska Highway ; high-test gasoline 
will be produced when the second part of the plant goes 
into service. 

A post-war programme for the construction of air- 
ports in the United States, involving an expenditure 
of 800 million dollars, has been outlined by Mr. 
William A. M. Burden, the special aviation assistant to 
the United States Secretary of Commerce. In effect, 
this would double the present capital invested in air- 
ports. The provision of adequate facilities for private 
flying, Mr. Burden considered, will be the primary post- 
war airport problem. The plans, though not com- 
plete, he said, indicated the need for an additional 
1,900 small airfields for the private flier. The majority 
of these will probably be required in densely populated 
urban areas and the remainder would be distributed 
throughout the country. Post-war airport require- 
ments in the United States fall generally into four 
categories, namely, large airports for transcontinental 
and transoceanic operations, the development of air- 
carrier airports already projected, facilities for local or 
feeder scheduled services, and facilities for the private 
flier. The development of large airports for trans- 
continental services and for transoceanic flying are 
specialised problems which apply to comparatively few 
areas, where it is thought advisable to provide ulti- 
mately for the extension of some of the runways to a 
length of 7,000 ft. If wing loadings and power loadings 
continue their upward trend, still longer runways may 
be desirable for long-range operation. Many airports 
of the present air-transport network are deficient in 
some res s; if possible, these should be improved 
sufficiently to remove the operational limitations. The 
development of local air services will also require an 
improvement of existing airports and the construction 
of some new facilities. The United States Civil Aero- 
nautics Administration has estimated, in connection 
with the recent hearings held before the United States 
Civil Aeronautics Board, that some 600 localities might 
be expected to receive this type of service, and that the 
majority would need further development. For this 
type of service, it is expected that runways with an 
effective landing length of 3,000 ft. will be sufficient. 

In the fight against weeds, one United States rail- 
road is using borax or natural sodium tetraborate, 
found in Death Valley in the western part of the 
United States. Sodium chlorate, the former standby 
among weed killers, is required as an ingredient of 
explosives, and various arsenical preparations are under 
allocation by the War Production rd for war-time 
purposes, whereas borax is in good supply. The 
crystals are distributed dry on the roadbeds in a 
concentration of 1 Ib. per square foot, to be dissolved 
by rain and washed down into the ground; this will 
prevent the growth of weeds, grass, and other vege- 
tation for about two years. State highway depart- 
ments and municipal street officials are trying the same 
treatment on highway borders. How the chemical 
acts upon the weeds is not known exactly, but the most 
tenable theory is that it loses its sodium, oxygen, and 
water of crystallisation, breaking down into elemental 
boron, which somehow renders the conductive tissue 
of plant roots incapable of absorbing water and nourish- 





ment. Weeds already growing are also killed. Tests 
indicate that 20 Ib. to 30 Ib. to the square rod (272 
sq. ft.) ought to be enough to prevent the growth of 
weeds—a reduction of importance, as borax now costs 
44 dols., or more, a ton. 

A new plastics plant under construction at Drum- 


mondville, Quebec, designed to employ 2,000 hands, | 
is expected to play a significant role in Canada’s post- | 
war rehabilitation, and for this reason the authorities | 
| percha yielding trees are found principally in the 


are releasing materials so that it can be completed this 
year. It is being built by Canadian Celanese, Limited, 


for the manufacture of new fabrics and a wide variety | 


of plastic products, and is typical of the extensive pre- 


parations under way for the development of plastics, | 
which is expected to become one of the largest industries | 
Before the war, plastics | 


in the Dominion after the war. 
was a relatively unimportant industry in Canada, the 
unit costs being relatively high ; 
largest industrial organisations are now active in this 
field, and are planning for the future on mass-produc- 
tion lines. The war has revolutionised the attitude of 
Canadian industry towards plastics. When shortage of 
metals led the Government authorities to turn to 
plastics makers for substitutes, the early results were 
disappointing, production facilities being limited ; and 
the materials available proved to be unsuitable for 
many uses. To encourage the development of new 
plastics, the leading Canadian pulp and paper com- 
panies, and the big chemical interests, were then asked 
to undertake co-operative research; the industries 


were to work for the Government in plastics research | 


during the war, the results to be available exclusively 
to the Government, but the post-war commercial rights 
were to revert to the companies. Within twelve months, 
under this policy, more new plastics products were 
developed in Canada than in the previous twelve years. | 
The uses of plastics in the military production pro- 
gramme range from Canadian-built Mosquito bombers 
constructed of plasticised plywood to all-plastics hand- 
grenade casings and numerous items in soldiers’ equip- 
ment, table-ware for the Navy, and insulators for the 
Signal Corps. The country has an ample supply of 
most of the materials used in making plastics. Prior | 
to 1939, work on plastics in Canada had been done by 
a relatively few-large companies, which were able to 
expand their activities readily, and have the resources 
to undertake research and post-war preparations on a 
large scale. Canadian Industries, Limited, are now pro- 
ducing a wide range of chemical constituents, in 
addition to Nylon and numerous fabricated and 
moulded products. The Shawinigan Chemicals Com- 
pany has a subsidiary, Canadian Resins and Chemicals 
Limited, which has become an important producer of 
synthetic thermoplastics of the vinyl group. The 
Dominion Tar and Chemical Company, which pur- 
chases practically all the coal tar made in Canada, is 
producing phenol and other coal-tar derivatives in 
addition to its peace-time products of creosoted railroad 
sleepers and building materials. In the forefront of | 
war-time research and plastics development, however, | 
have been the big pulp and paper companies, with their | 
large resources of woodpulp (cellulose), and their added 
interest in making use of hitherto wasted pulp liquor | 
containing lignin, which is useful as a binder in 
making cellulose plastics. 

The production in the United States of zinc-coated | 
sheets on one of the electrolytic plating lines that have | 
helped to revolutionise tinplate output in that country | 
during the past few years has opened a wide range of 
post-war possibilities in applying coatings of metals 
to steel strip that cannot, like tin or zinc, be coated by 
the conventional hot-dip process. The Weirton Steel 
Company, Weirton, West Virginia, are now producing | 
thin zinc-coated sheets at the rate of 160 ft. a minute | 
on an electrolytic line that was originally built for 
tinplate. It has been redesigned to coat continuous 
strips up to 38 in. wide with from 0-1 oz. to 0-2 oz. 
of zine per square foot on both sides, and consists of a | 


but some of the | 
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GUTTA PERCHA AND BALATA IN 
THE MANUFACTURE OF SUBMARINE 
CABLES.* 

By J. N. Dean, B.Sc., A.LC., F.1.R.1. 


THE products known as gutta percha and balata 
are found to exude when the bark of certain trees, 
belonging to the family of Sapotacee, is cut. The gutta 


Malayan Archipelago, and the balata trees are located 
almost entirely in the Northern part of South America 
and in Panama. Their point of similarity lies in the 
hydrocarbon portion of the gum, which can be extracted 
from the raw product. This hydrocarbon is a hard, 
horny, inextensible mass. When the hydrocarbon is 
heated in boiling water it softens to a plastic condition, 


Irish in 1853, and the Anglo-Dutch and Anglo-German 
cables shortly after. 

Glossing over the making and laying of successf,| 
and unsuccessful cables of varying lengths, and in 
different parts of the Continent, we pass on to the 
first attempt to lay an Atlantic cable between New. 
foundland and Ireland. The Gutta Percha Company, 
of London, was entrusted with the manufacture of the 
core, and the outer sheathing operations were divided 
equally between Messrs. Glass Elliot, of Greenwich, 
and Messrs. R. S. Newall and Company, of Birkenhead 
In accordance with the contract, the cable had to lx 
delivered in June, 1857, and, firstly, machines fo: 
manufacture and laying had to be designed and con 
structed. Added to this, ships had to be selected and 
made ready to receive the cable. 

The British Government placed H.M. Battleshiy 
Agamemnon (3,200 tons) at the company’s service 





| graded prototypes, or from balata. 


and reverts to its original state when cool. Owing to | 


| the extreme similarity of one hydrocarbon to another, | The company, incidentally, was the specially-formed 


regardless of from what gum it has been extracted, Atlantic Telegraph Company, which was largely 


| the word gutta has been employed largely to refer to | sponsored by the already existing “ Magnetic ” Com. 


the hydrocarbon from genuine gutta percha, its de-| pany and supported by the adventurous spirit of the 
The hydrocarbon | mercantile and manufacturing pioneers, who had been 
has the simple chemical formula C,H,, like rubber, convinced by the experiments and arguments of th« 
and while it behaves in a manner similar to rubber | company’s engineer, Charles Bright. The Agamemnon 
towards chemical reagents, it is somewhat more inert. took nearly half the cable, and the other half—mack 


|two steamers... . 


It behaves like rubber when heated with sulphur; that 
is to say, it vulcanises, though the chemical reaction 
is somewhat slower. 

The raw gums are associated with varying quantities 
of moisture, 
largely upon the method by which the gum has been 
obtained from the tree, and also the time and tem- 
perature at which it has been stored. The resin con- 
tent of the best grades is comparatively low, i.e., only 
from 5 per cent. to 10 per cent., but some of the very 
poor grades may have a resin content far greater than 
the hydrocarbon content. There has not been a great 
advance in the knowledge of the sources of these gums, 
because the collection is largely in the hands of natives, 
who are employed by Chinese merchants, and from 
whom little or no knowledge can be obtained. A 
considerable amount of adulteration with substances 
of doubtful origin is practised from time to time, both 
by the collectors and by the Chinese merchants. On 
the other hand, in comparatively recent years, con- 
siderable experience has been obtained—both by the 
British and the Dutch—of the conditions for optimum 


growth, and general plantation practice, in regard to | 


one particular species of the Sapotacex, known as the 
Palaquium Gutta or Taban. This tree has been 
planted in Malay by the Selborne Plantation Company, 
and in Java by the Netherlands East Indies Govern- 
ment. The Selborne Plantation Company is a subsi- 
diary of the Telegraph Construction and Maintenance 
Company, Limited, of London. Until the countries 
were occupied by the Japanese, these two plantations 
supplied the bulk of the genuine product for the world. 

By 1850, the insulating properties of gutta percha 
were fully appreciated and the first attempt was made 
to lay a commercial submarine cable from England to 
France. According to Charles Bright,t the cable 
failed to work owing to a break, but the importance of 
gutta percha was still appreciated. There is an 
amazing romance in the adaptation of this material 
to the insulation of submarine cables, and an even 
greater romance in connection with the difficulties 
which were overcome in laying long lengths of heavy 
cable. For example, the following statement in regard 
to the second attempt to lay a cable across the Channel 
in 1851 appears in Bright’s book. ‘ This cable weighed 
about 7 tons to the mile. It was put in the hold of the 
8.8. Blazer—an old pontoon hulk belonging to Her 
Majesty’s Government—which was taken in tow by 
The cable was laid from the 
foot of the South Foreland Lighthouse towards Cape 


| Sangatte, but the weather was not so favourable as 


on the previous occasion. The weight of the cable 


The percentage of moisture depends | 


three-deck section of 24 trough-like cells, filled with a| caused it to pay out rapidly, though the depths in 


zine electrolyte made from the chlorides of zine, | this locality scarcely exceed 30 fathoms. Added to 
sodium and aluminium. There are 16 pure zinc anodes 
in each cell. The success achieved with zinc coating | 
suggests that other metals can be applied to steel | 
similarly. The first electro-tinning lines in the United | 
States were installed in 1937, and used only about a 
third of the tin normally required by the hot-dip 
process, Within the past few years, a dozen American 
steel companies have invested from 50 million dols. 
to 60 million dols. in installing 28 electro-tinning lines ; 
but the companies manufacturing tin cans felt that the 
heavier-coated hot-dip tinplate was better for many 
packed foods. Consequently, the electrolytic units, so 
far as capacities were concerned, did not fare as well 
as the hot-dip lines. Of the output of something over 
2,000,000 tons of tinplate produced last year in the 
United States, it is estimated that from 15 per cent. to 
20 per cent. was coated electrolytically. Electrolytic 
production is expected to rise sharply this year, and, 
spurred by more liberal Government regulations con- 
cerning the use of tinplate, the ay of the thinly 
coated product may equal that of the hot-dipped. 





this, the tugs drifted with the wind and tide, and 
being held back by the cable at the stern, were unable 
to make a straight course for Cape Sangatte. 
when the vessels arrived within about a mile of the 
French coast, there was no more cable left on board.” 

It is interesting to note that this cable was com- 
pleted some month or two later, and in all totalled 
25 miles. The cable underwent extensive repairs, but 
was not entirely renewed for many years. In another 
case the weight of the cable was so great, and the 
arrangements for checking and paying out so inade- 
quate, that the whole of the cable uncoiled itself on 
to the sea-bed. Despite these and similar setbacks, 
the making and laying of cables continued—the Anglo- 





* Paper, entitled “Gutta Percha and Balata, with 
Particular Reference to their Use in Submarine Cable 
Manufacture,” read before the Royal Society of Arts, 
on Wednesday, March 15, 1944. Abridged. 

+ Submarine Telegraph, Crosby, Lockwood and Son, 
Limited. (1898). 


Thus, | 


| at Birkenhead—was coiled on board the U.S. Steam 
Frigate Niagara (5,000 tons), loaned by the U.S 
Government. The immense difficulties involved can 
be imagined, and on the eleventh day the cable broke, 
owing to the application of the brakes at the wrong 
moment, the depth being 2,050 fathoms or near) 
2} miles. As a result of this break the ships had to 
return for more cable. The dynamometer gear was 
re-designed, and incidentally at about the same tim: 
Professor William Thomson, afterwards Lord Kelvin 
designed his first marine galvanometer. 

On June 16, 1858, the second expedition commenced, 
and the cable parted three times in succession and 
length of 540 miles of cable was lost. Various ad 
ventures befell the ships, but on August 5 the total 
length of 2,050 nautical miles was laid from Trinity 
Bay, Newfoundland, to Knightstown, Valencia Island, 
Co. Kerry, Ireland, and the “ great feat of the century 
|—the words of Professor Morse—was completed, and 
Charles Bright was knighted, when only 26 years old 
Between 1850 and the present day, nearly a century 
little by little, every country of importance, and many 
of comparatively small importance, have been linke:! 
|together by thousands of miles of submarine cable, 
practically all of which has been insulated with gutta 
percha: Some of these cables have been in use fo 
50 years or more and are still operated successfully. 

Latterly, and because of the shortage of genuin: 
gutta percha, more and more balata has been incor 
porated into the mixture, with the object of extending 
the genuine gutta percha—to make it go farther and 
to reduce the rather high price. It is commonl) 
| believed that the ageing properties of balata ar 
inferior to those of gutta percha, and in very recent 
| years it has been found necessary to take care of th: 
ageing characteristics by the incorporation of a sma! 
| quantity of a chemical substance, known as an anti- 
oxidant. 











The original gutta percha was given the name “ ison 
|} andra gutta 
from trees of the family of the Sapotacea, in the form 


” in 1847, and the material was obtained 


of exudations, by making incisions in the bark. In col 
| lecting gutta percha, the natives and their task 
} masters have encouraged the exploitation of inferior 
grades of material, which are obtained from other trees 
| When these jungle collections are made, the material is 
| usually obtained by felling the tree and stripping the 
| bark. The gum is removed in a more or less coagulated 
| condition, and is heated by boiling in water and made 
|into characteristic shapes. A small yield can b 
obtained by cutting a herringbone system similar to 
jobs used in’ tapping rubber, but in the case of thi 


gutta tree no cup is necessary, and the material is 
scraped from the grooves cut in the bark shortly afte: 


the cut is made. This product is known as tapped 
gutta, and was supplied by the Federated Malay States 
Government and obtained from their forest reserv« 
areas, 

In the case of balata, the latex is obtained from 
another member of the Sapotacee family, known as 
Mimusops Globosa. The tree grows freely in various 
parts of South America and the product is shipped 
from ports in British, Dutch and French Guiana, 
Venezuela, Panama, and the mouth of the Amazon 
in Brazil. Owing to the extremely dense jungle in 
which the Mimusops are found, expeditions are usually 
made up large rivers and their tributaries, by a team of 
natives, to make the collection. Though the latex in 
the Mimusops is less viscous, and comparatively free 
flowing, the native collectors find that a more rapid 
yield is obtained by cutting down the trees. While 
this practice is now forbidden by many of the forestry 
authorities, it is believed to occur toa very great extent. 

In the case of balata the latex coagulates but 
slowly, and it is usually poured into shallow trays and 
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dried in thin layers by exposure to the sun, thus 
producing sheet balata ; or it is boiled until it coagulates 
and is pressed into large blocks called block balata. It 
is believed that the enormous Amazon forests, and 
those in the Guianas, contain tremendous reserves of 
trees which yield balatas of different varieties. Most 
of these are said to be of the genus Mimusops, but some 
of the products are very different chemically, in that 
the hydrocarbon is rather more highly polymerised 
and the resin somewhat different in character. 

Gutta percha and balata are valued mainly on account of 
their thermoplastic properties and their electrical charac- 
teristics. When cold, both gums are tough and leathery 
to a varying degree. When_heated, however, these 
substances, in their various "grades, all possess the 
characteristic of becoming soft and plastic. Upon 


re-cooling, they re-set to their original condition. This | 


process Of heating and softening may be repeated 
indefinitely without substantial deterioration. The 
gums owe their thermoplastic properties to the presence 
of a highly polymerised hydrocarbon, and, within 
limits, it may be stated that the economic value is 
proportional to the hydrocarbon content. The raw 
materials, as received from the shippers, are of a some- 
what composite nature, but for purposes of simple 
classification are usually considered to consist of four 
components, namely, hydrocarbon, resin, dirt and 
moisture. 

Gutta—as the hydrocarbon is often called—is the 
constituent which confers upon the material its thermo- 
plastic characteristics, the resin acting as a plasticiser 
or diluent. Gutta is hard and horny in character, and 
when pure it is quite white. On warming it softens 
gradually, until at 100 deg. C. it becomes quite 
plastic, so that it can be moulded easily by hand. If 
allowed to cool under pressure in a mould, it will 
retain faithfully all the markings in the mould. It 
is soluble in most aromatic hydrocarbons, but in hydro- 
carbons of the paraffin series it is only soluble when 
hot. It is insoluble in ketones, alcohols, and is only 
slightly soluble in most esters. It is highly soluble in 
most chlorinated solvents. Gutta percha and balata 
hydrocarbons appear to be chemically identical, but 
there is some evidence that their physical properties 
differ slightly. This difference is probably associated 
with the degree and dispersion of polymerisation. 
Gutta is highly resistant to attack by hydrofluoric 
acid, and the well-known gutta percha bottles are used 
for storage of this acid. The gutta is rapidly attacked 
by concentrated sulphuric and nitric acids, and is 
rendered more highly susceptible to oxidation after 
submission to strong alkaline solutions. The hydro- 
carbon, when pure, oxidises rapidly, and the product 
obtained is brittle, smelling strongly of a characteristic 
odour. 

Oxidation of the hydrocarbon may be very rapid 
after it has been dissolved in, or submitted to the action 


of, organic solvents. It is the author's belief that this | 


is due to traces of oxygen dissolved in the solvents, 
which start oxidation and provide traces of the auto- 
catalytic peroxides. If extreme care is taken to 
eliminate oxygen from the solvents, or to utilise sol- 
vents which do not dissolve oxygen, then the material 
which has been submitted to the solvent action is far 
more highly resistant to oxidation than it is when 
such precautions are neglected. 

The rate of oxidation, being a chemical phenomenon, 
is accelerated by heat, and thus gutta percha should be 
stored in as cool a place as possible. Oxidation is also 
accelerated by exposure to light, and particularly ultra- 
violet light, and storage should obviously be in the dark. 
The destructive distillation of the hydrocarbon yields 
isoprene, dipentene, hevene, etc., similar to the products 
of the dry distillation of caoutchouc. Unlike rubber; 
however, the hydrocarbon has not yet been synthesised 
by polymerisation of the products of its dry distillation. 
The hydrocarbon, unlike caoutchouc, is highly resistant 
to ozone attack, and even in concentrations as high as 
15 per cent. ozone the rate of attack is low. In con- 
centrations of this nature rubber is broken down 
almost instantaneously. 

(To be continued.) 





THE GAUGE AND Toot MAKERS’ ASSOCIATION.—An 
Export Committee of the Gauge and Tool Makers’ 
Association, Stanbrook House, Old Bond-street, London, 
W.1, has recently been formed by the Council of the 
Association to foster and protect the export interests of 
member firms. The Committee has decided that its 
activities should embrace the products broadly repre- 
sented by the present four sections of the Association, 
namely, gauges and measuring equipment ; jigs, fixtures 
and special tools; press tools; and moulds and dies. 
The Committee, which intends to prepare plans well in 
advance for a comprehensive post-war development 
campaign, will operate in close collaboration with the 
Department of Overseas Trade. Mr. A. Madeley is 
chairman of the Committee and the other members are 
Mr. L. H. Barton, Mr. J. H. Grant, Mr. H. H. Harley, 
Mr. H. Lainson, and Mr. R. H. Try. 


LABOUR NOTES. 


Ar the time of writing, it is still difficult to get the 
labour troubles which are holding up the production 
of war materials into true perspective, but the expecta- 
tion of well-informed people appears to be that, by the 
time this issue of ENGINEERING is in the hands of 
readers, most of the strikers who have recklessly 
imperilled the Allied hopes of victory will be back at 
work. It cannot truthfully be said that trade unionists, 
as a whole, have come well out of the business, for it is 
tolerably clear that all the immediate causes of the 
troubles—including the various anomalies of the Porter 
award—could have been effectively dealt with without 
the loss of a single hour’s production. The “ home 
coal ” difficulty, which was the precipitating cause of the 
stoppages in Yorkshire, was still the subject of negotia- 
tions between the coal-owners and the mineworkers 
céncerned, and the misunderstanding on Tyneside 
which was the nominal cause of the apprentices’ strike 
could have been cleared up in ten minutes by negotia- 
tors with a due sense of their responsibilities. Similarly, 
the strike of engineers at Belfast need not have taken 
place, as the terms of settlement arrived at there clearly 
indicate. 





Mr. Bevin’s speech at the luncheon of the Civil 
Engineering Contractors, and the statements issued by 
the General Council of the Trades Union Congress and 
the Executive Committee of the Mineworkers’ Federa- 
tion of Great Britain had a steadying effect, although 
|they might usefully have been circulated earlier. The 
| fact that outside organisations are actively supporting 
| unofficial strikes is, for instance, no new discovery. 
| Two National Shop Stewards’ Committees—one of them 
associated with a political party with strong Pacifist 
views—have, for a considerable time done what they 
could to discredit official trade-union leadership. To 
look to the Government to deal with these and similar 
activities seems to be evidence of weakness. 








Information is not available at the time of writing 
as to what Wednesday’s national conference of the 
Mineworkers’ Federation of Great Britain decided, but 
the following statement issued by the Executive Com- 
mittee suggests the line which may have been taken :— 
“The executive, having considered the statements of 
| the Minister of Labour and National Service and the 





“| Minister of Fuel and Power, recognises that the war 


| situation makes it imperative that coal production 
|shall be maintained and that the present stoppages 
| shall be terminated forthwith in the national interest. 
| The executive re-affirms its acceptance of the Porter 
| award, which it regards as one of the most important 
| advances ever obtained by the miners of this country. 
| It decides to convene a special conference on Wednesday 
|mext in London for the purpose of reporting on the 
| serious situation in the industry, and to seek authority 
| to continue negotiations with the Government and the 
| owners and the necessary mandate to enter into a final 
| settlement.” 





The Belfast operative engineers, who have been on 
strike for six weeks, decided at a mass meeting on 
| Saturday last to accept the latest offer made by Messrs. 
Harland and Wolff and return to work. The original 


demand was for a time rate of 3s. an hour. The terms! be 


of settlement provide for the introduction of a piece- 

| work system which will yield to men of average ability 
not less than 27} per cent. on the new basic rates of 
69s. 9d. a week. 





The Metal and Engineering Section of the Transport 
and General Workers’ Union reports, in the April issue 
of the organisation’s Record, that at a conference with 
the Engineering and Allied Employers’ National Federa- 
tion, the National Engineering Joint Trades Movement 
“ put forward suggestions with a view to making the 
Provisions for Avoiding Disputes more helpful.” 


Among the proposals were (1) that in connection 
with works conferences a clause should be inserted in 
the agreement providing that these should take place 
within seven days ; (2) that at Central Conferences, local 
representatives should be allowed to be present; (3) 
that instead of 14 days’ notice being given of a claim 
for a Central Conference, the period should be reduced 
to seven days; (4) that Works Committees should be 
established in works of any reasonable size ; at present 
the agreement only provides that these committees 
may be appointed ; (5) that recognition should be given 
to the shop stewards’ convener in each factory where 
such an individual has been appointed; (6) that in 
connection with the shop stewards’ agreement, the 
words “‘ with the previous consent of the m ment 
(such consent not to be unreasonably withheld)” be 
omitted, so that shop stewards shall have the right to 





fe into other parts of the works as shop stewards. 
he employers, it is added, promised to give careful 








consideration to the points put forward and to give a 
reply in due course. dF 

The Yorkshire District of the Power Workers’ 
Section reports that as a result of negotiations with 
Messrs. Steel, Peech and Tozer, Limited, an increase 
of 2d. an hour has been obtained for members employed 
on general, basic and magnet cranes and on the tyre 
mill steam crane. An extra payment of 3d. an hour is 
to be paid when men are erecting with long jib. 





The application of the Engineering National Joint 
Trades Movement for a wage advance of 10s, a week 
on basic rates was again discussed on Wednesday last 
week at a conference with representatives of the 
Engineering and Allied Employers’ National Federa- 
tion. Sir Alexander Ramsay, director of the Federa- 
tion, who examined in detail the case presented on 
behalf of the operatives at an earlier meeting, stated 
that the employers could not see their way to concede 
the claim, and the union representatives intimated that 
they intended to take immediate steps to have it 
referred to the National Arbitration Tribunal. The 
Amalgamated Engineering Union is, numerically and 
financially, the strongest unit of the Joint Trades 
Movement, 





At a meeting in London on Wednesday last week 
the Agricultural Wages Board decided that every farm 
servant should have at least six days’ holiday with 
pay annually between April 1 and October 31, and that 
workers regularly employed seven days a week should 
have seven days. Where such holidays, with public 
holidays, would exceed 10 days, public holidays are 
not to exceed four, provided that nowhere should the 
aggregate be less than at present. The County Agri- 
cultural Wages Committees are to be consulted before 
the proposals are put into force. 





In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service, the 
changes in wages reported to have come into operation 
in the United Kingdom during February resulted in an 
aggregate increase estimated of about 26,000/. in the 
weekly full-time wages of nearly 170,000 workpeople 
and in a small decrease affecting about 2,000 work- 


people. 


Of the total increase of 26,0001., about 20,0001. took 
effect under arbitration awards and nearly all the 
remainder was the result of arrangments made by 
joint standing bodies of employers and workers. The 
number of disputes reported to the Ministry as involv- 
ing stoppages of work in the United Kingdom during 
February was 232. Over 102,000 workpeople were 
involved, and the aggregate number of working days 
lost in the stoppages during the month is estimated at 
approximately 272,000. Of the 232 stoppages, 216 
began in February and involved 58,000 workpeople, 
comprising nearly 53,000 directly involved and 5,000 
indirectly involved—workpeople, that is, thrown out 
of work at the establishments where the stoppages 
occurred, though not themselves parties to the disputes. 
In addition, over 44,000 workpeople were involved, 
either directly or indirectly, in 16 stoppages which 
gan before February and were still in progress at 
the beginning of that month. 





Of all the stoppages of work through industrial dis- 
putes, known to have been in progress at some time in 
February, the coal-mining industry accounted for 117, 
involving nearly 72,000 workpeople and resulting in an 
aggregate loss of approximately 216 working days. 





Of the 216 disputes leading to stoppages which began 
in February, 35, directly involving 4,100 workpeople, 
arose out of demands for advances in wages; 14, 
directly involving 2,400 workpeople, out of proposed 
reductions in wages; 65, directly involving 17,200 
workpeople, out of other wage questions ; two, directly 
involving 500 workpeople, out of questions relating to 
working hours; 30, directly involving 11,000 work- 
people, out of questions respecting the employment of 
particular classes or persons; 62, directly involving 
13,900 workpeople, out of questions relating to working 
arrangements ; and four, directly involving 1,300 work- 

ple, out of questions relating to trade-union principle. 
our stoppages, directly involving 2,400 workpeople, 
were in support of workers involved in other disputes. 





The number of stoppages which ended in February 
was 209. Of these, 78, directly involving 12,300 work- 
people, lasted not more than one day; 64, directly 
involving 15,900 workpeople, lasted two days; 22, 
directly involving 5,400 workpeople, lasted three days ; 
32, directly involving 13,100 workpeople, lasted from 
four to six days; and 13, directly involving 50,700 
workpeople, lasted over six days. 
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FUNDAMENTALS OF THE MARINE 
SCREW PROPELLER.* 


By Dr. G. 8S. Baxer, O.B.E. 
(Continued from page 277.) 


LET us now pass on to the effect of frictional drag. 
This involves the substitution of a finite number of 
blades of finite width in place of the elemental and 
frictionless pitched surfaces just considered. These 
blades have to take the thrust, and hence must have 
a finite thickness. Their passage through the water, 
even with no thrust, sets up a field of streamline motion 
of different velocity on both faces and passing from 
leading to trailing edges, and as thrust is increased, 
these velocities and resultant pressures show an in- 
creasing difference on the two sides of the blades. 
There is, in consequence, some loss of thrust at the 
blade tips which increases with the thrust, the effect 
of which is considered later. In addition, the blades 
experience the usual skin friction resistance, depending 
upon their area, the square of their velocity through 
the water, and their roughness. By far the greater 
we of this resistance arises on the outer part of the 

lades where the camber ratio is com tively low, 
hence the form drag is low, and siastionliy al the profile 
drag is due to skin friction. This has been taken to 
be the same as on a varnished surface 2-0 ft. in length, 
which agrees very closely with the profile drag obtained 
by Jones and Williams for smooth aerofoils at Reynolds 
numbers above four millions. This gives frictional 
resistance 
velocity at this 
radius along 
the pitch line | 

For this examination the blade area has been taken 
as one half and 0-8 the disc area, and the rubbing 
velocity at any radius has been taken the same on both 
sides of the blade, and equal to that along the pitch 
line at this radius, with intake velocities as derived 
from the frictionless pitched propeller. Friction does 
not alter or limit the blade action, but is merely an 
additional force to be overcome by the mechanism 
producing the blade action, from which no return 
is obtained. The intake velocities are independent of 
the friction except for the effect upon the true pitch 
ratio, a matter considered later. The results obtained 
for the same two pitch ratios as before, over the same 
Cy range, are shown in Fig. 3, opposite. The loss of 
efficiency is considerable, especially on the low pitch 
ratio, but would naturally vary with the blade area. 
These curves neglect the induced drag due to the blade 
tips, but on the other hand they neglect the usual round- 
ing-off of blade width at the tips. The latter will have 
the greater effect at low slips, the former at high slips. 
Hence these efficiency curves will err a little on the 
low side at low slips and on the high side at high slips. 

As a check upon these results, the maximum efli- 
ciencies for these same two pitch ratios obtained by 
Troost and Froude with three- and four-bladed screws 
having somewhat similar disc area ratios, may be con- 
sulted. The resemblance enables it to be stated that : 
(1) For any screw propeller, there is a maximum 
efficiency which depends on its thrust loading or C, 
value and its pitch ratio. No possible variation of the 
blades can give an efficiency better than is shown for 
these in Fig. 1, page 276, ante. (2) A low pitch ratio 
screw is not inefficient because of its pitch, but because 
of the frictional resistance of its blades (Fig. 3). (3) Loss 
of effieicncy occurs largely from increase of torque, the 
thrust being reduced only very little by friction, if 
the effective pitch is not affected. (4) The loss by skin 
friction is much more important with low than with 
high pitch ratios. Hence it is specially important 
that these should have a clean and polished surface, 
irrespective of the composition of the blades. (5) The 
effect of friction diminishes as pitch ratio increases. 
Hence with high pitch ratios, blade area can be in- 
creased to meet high thrust loads with only a small 
loss in efficiency. This is apart from any effect of 
roughness in lowering the effective pitch ratio, as 
mentioned later. (6) By drawing cross-curves of 
efficiency from curves as shown in Fig. 3 at a fixed 
Cy loading, it will be found that all the data point to a 
pitch ratio of about 1-4, as giving the highest possible 
efficiency for a large range of loading for a normally 
smooth screw. (7) From Fig 2 2, page 276, ante, it is 
apparent that there is little use in using baffles to recover 
rotary energy loss with screws of low pitch ratio, outside 
a small radius from the boss. Even with 1-2 pitch 
ratio, the possible recovery is small outside 0-75 
radius. It must be remembered that anything re- 
covered must first balance the frictional loss of the 
ni baffles, before a net gain is obtained. 

In the foregoing, skin friction drag has been intro- 
duced without change of the effective pitch ratio. 


blade area at 


any radius | (8) 


" 0-004 ( 





* Sixteenth Thomas Lowe Gray Lecture delivered 
before the Institution of Mechanical Engineers on Friday, 
January 28,1944. Abridged. 
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This would be true with actual blades, provided that 
the water flow retains contact with the blades right 
to the trailing edge. The permissible roughness with- 
out any effect above that for a smooth surface, is 
given roughly by 

100 x chord of blade 
depth of roughness Weynckis member (7) 


which would be about 0-004 in. for a normal 20-ft. 
diameter screw at 100 r.p.m. Roughness beyond this 
amount puts up the drag until at last the flow breaks 
away from the back or suction side of the blades. 
This diminishes the effective pitch ratio, with loss of 
thrust as well as efficiency for any normal slip. 
The propeller action just described is perfectly general 

in = Oars and assumes that the propeller ites ane 

ble of exerting the thrust required at the adieem 
e efficiency for that thrust, apart from friction losses. 
It does not give any help in the design of blades to 
satisfy these conditions. For this the vortex theory 
is a restricted theory, connecting the blade area and 
cross-sections with the desired thrust. For its applica- 
tion it is necessary to know the lift and drag character- 
istics of every section of the blades, the interaction 
between blades, and their effective zero angles. In 
practice, all designers settle approximate dimensions 
from charts of methodical experiment data, using 
theory to settle the effect of variation of blade features 
from the basic design used in the experiments. Practic- 
ally all such charts cover the effect of pitch ratio, the 
principal other changes being in blade outline, thick- 
ness, and section; the assessing of the effect of any 
of these involves a reasonable knowledge of blade 
action. A blade moving at a small slip angle develops 

itive pressure on its driving face, and negative on 
its back. The positive pressure is strictly limited to 
+ pv,", where v, is the resultant blade velocity. This 
is attained at only one point (the stagnation point) at 
the leading edge, where face and back flow divide, and 
from there diminishes steadily over the face to nothing 
at the trailing edge. But on the back there is no such 
limitation, and by suitable curvature quite high suction 
values can be obtained. This increase in lift adds a 
little to the drag, but provided the ratio of lift to drag 
is increased by any change, the propeller efficiency will 
be increased. 





This is the sole reason for the use of 
aerofoil blade sections in modern marine propellers. 

In general there is quite considerable freedom in the 
choice of such sections at any radius. Lift and drag 
coefficients are available for a large range of sections of 
different camber ratio, mainly from air tests, but, 
owing to scale effect, such results are useless for marine 
work, unless obtained from tests at Reynolds numbers 
of 10* and above. Moreover, a marine propeller works 
in very troubled water ; hence the use of blade sections | 
having local suction pe which change rapidly with | 
slip angle is liable to lead to breakdown behind a ship, | 
or may promote cavitation behind the suction peak | 
region. These high peaks of pressure always occur 
near the leading edge, and the curvature of the back 
just aft this edge should be gradual and continuous. 
Towards the blade tips other considerations come in. 
When the camber ratio drops below about 0-4 the 
difference of lift and efficiency between one shape of 
section and another is relatively small at small angles. 
It is then as well to use sections with a flat driving face, 
and to fix the stagnation point right at the leading 
edge by making this fairly sharp (not necessarily thin). 
Usually it is possible to make the mean camber line 


at the leading edge form a greater angle with the driving | 


face than does the expected effective slip Gene- 
rally this will avoid the possibility at small angles of 
a return flow around the inevitable quick curvature at 
edge, and so avoid the worst of the suction on 
these thin blade sections at the blade tips. 

Blade outline with disc area ratios between 0-4 and 
0-6 has only a minor effect upon efficiency, but if, 
owing to high thrust, the phage om must use large blade 
areas, several t . Such widening 
of the blades is really. done without any material 
change in thickness, and compared with narrower 
blades, these will have (a) smaller camber ratios of 
sections—hence a lower effective pitch, relative to 
face pitch. (6) Diminished ratio of gap between blades, 
and chord of blades. (c) Leet skin friction, and 
(d) smaller slip angle for the same thrust. The effects 
of (a) and (6) are much the same and can be taken 
together. The relation of effective to face pitch ratio 
of a screw has always been a difficulty. If the blades 
were very thin, the effective and face pitch would be 
the same; and this would also be true if the blade 
section at any radius was symmetrical about the pitch 
line, but when the back has quicker curvature than 
the face, the effective will always exceed the face pitch. 
Various methods for assessing this difference have been 
given. For most pur it is sufficient to take the 
pitch ratio as being defined by the blade section at 
0-725 to 0-77 diameter, according to the blade outline. 
The angle « for no thrust on a flat-faced blade of this 
section is first obtained from Fig. 4, opposite. These 
curves are for blade sections of normal character, with 
no hollow in the face, sharp or mild curvature at the 








leading and trailing edges. A very full fore and end wil] 
add to this negative angle slightly. Wash-back is shown 
by the two A.4 curves. Example: Camber ratio 
0-5; type A.4, W.3, T.25; zero lift angle = — 6-9 + 


5 


be corrected for the interference effects of the blades 
on either side of it—usually the “ cascade ” 
effect. The theory of cascades for very thin flat blades 
gives a fairly constant percentage loss of lift at all slip 
angles, increasing with closeness of the blades. The 
bottom dotted curve of Fig. 4 is the deduction for 
T = 0-2 and pro rata for other T values. Experiments 
on actual blades of both aerofoil and circular back sec. 
tions, however, show this to be the least part of the 
cascade effect. In these tests the drag was not mate. 
rially altered, but the actual angle between the effective 
and face pitch diminished the closer the blades were 
to each other. Also the rate of increase of lift with 
angle was not altered for small lifts, except under 
conditions representing very low pitch ratios or very 
thick root sections. As all marine propellers work at 
quite small slip angles, this change of zero lift angle is 
important. Fig. 5, opposite, shows the variation and the 
different symbols for the points through which the curve 
is drawn merely indicate different sets of tests. When 
this corrected no-lift angle is obtained, the effective 
pitch ratio can be read from Fig. 6, in which fractional 
increase of face pitch = ordinate x angle (in deg.) 
from Fig. 4, corrected by Fig. 5. For wide-tipped 
blades, use 0-75D to 0-80D curves. For narrow- 
tipped blades, use 0-70D to 0-75D curves, with reduced 
pitch at boss. One example shows an excess of 
effective over face pitch of 13 per cent., but much 
higher percentages are obtained for quite narrow or 
thick blades. D. W. Taylor's screw data show an 
excess of 40 per cent. for a screw of 0-4 pitch ratio 
with narrow thick blades, having a camber ratio of 
0-3 at 0-725 diameter. 

Although the wide-bladed screw loses effective pitch, 
it has a larger area with which to develop thrust. 
Imagine two propellers, one derived from the other by 
simple widening of the blades, required to develop the 
same thrust at the same revolutions. On general 
grounds it is known that the intake velocities for a 
given pitch ratio and Cy value are but little affected 
by blade details, hence the actual velocity of the blade 
through the water at any radius will be the same on 
the two screws. Since the thrust on the element of 
blade at this radius varies as the product of (velocity)’, 
blade width, and slip angle, and since the t ts are 
the same, the true slip angle must diminish as blade 
width is increased. It is in these allied changes of 
effective pitch and slip angle that the explanation is 
to be found of one of the things which sometimes 

le a marine superintendent. A propeller is replaced 
y @ new one brent So same diameter, etc., but with 
larger blade et despite the increase in area it 
often requires higher s of revolution to give the 
same ship speed and absorb the same power. If the 
reduction of the effective slip angle exceeds the increase 
in lift due to the greater blade width, a higher speed ° 
revolution will be required with the wider blades- 
condition more likely to occur with low pitch ratice 
and high camber ratios. If, however, the area is 
increased mainly on the outer part of the blades, the 
change between effective and face pitch is always small, 
and always less than the effect of the greater width— 
hence the speed of revolution for given values of T 
and v, is always lowe 

At the actual blade tips the conditions are some- 
what different from those of the rest of the blade. 
It is known from observation on models, and from 
cavitation marks on some propellers, that the flow 
across the blade keeps to a fixed radius, except quite 
close to the tips. Here, due to the positive pressure 
on the face and negative pressure on the back, the 
flow spills over the edge from front to back and forms 
@ marginal vortex along and at the back of the edge 
of each tip. This flow at the back reduces the effective 
slip angle at the tip, with a consequent fairly rapid fall 
in thrust and some loss in. efficiency, hence it is not 
wise to concentrate area right at the tips. Some factual 
guidance on this can be obtained from various experi- 
ments on the form of flat untwisted blades. These 
ratio is improved at all small 
the leading edge and rounding 
off the tips. Support to this of end is given 
by experiments with vibrating blades in water which 
showed that a rounded tip, with fine edge all round it, 
gave less vorticity at the tip than any other shape. 

A propeller in action is us said to work at 4 
certain percentage slip, defined by the pitch of the 
face, and the rotary and advance s , t.¢., the speed 
through the wake water behind “= This slip, 
however, does not really define the slip angles at 
which the screw blade works. The true slip angles are 
obtained when account is taken of the rotary and axial 
flow induced by the screw action. The case of a screw 
having 1-2 pitch ratio, reduced 18 per cent. on face at 
boss, is shown in Fig. 7 for a Cy value of 1-04, i.e., 


— 2-95 deg. On a screw the angle « has to 


show that the lift/drag 
angles by sweeping bac 
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nominal face slip angle (curve 1, Fig. 7) is first corrected 
for rotary velocity (curve 2) and then for axial intake 
velocity (curve 3). The face slip angle, therefore, is 
roughly one-fourth the nominal, and less than 4 deg. 
At 30 per cent. slip the face slip angle when so corrected 
only reaches about 2 deg. total slip angle is the 
difference between curve 3 and the angle for no thrust 
on the section at any radius (curve 4) and is set out as 
curve 5, which shows the final slip angle. The large 
reduction of slip angle at the boss is true for open 
screws, but as a single screw behind a ship, most of it 
is removed by the forward wake near the middle line 
of the ship. These curves will vary with details of the 
blades, but they serve to show the relatively light 
connection between nominal and real slip angle, and 
the smallness of the face slip angle at which a screw 
blade works relative to its nominal slip value. Fig. 7 
represents a rather extreme case, and it follows from 
this that blade sections should be chosen to have a 
minimum drag at an angle of the pitch face between 
0 deg. and 3 deg. for tip sections, and a little higher 
than this for the rest of the blade. 

In suggesting that aerofoil sections could be used 
for marine propeller blades, the proviso was made that 
this was so if the substitution for the old circular 
back sections improved the lift/drag ratio at small 
angles. There is very little to be gained by such 
substitution with the very thin sections near the blade 
tips, but with larger camber ratios there are considerable 
possibilities. The expanding flow of water around the 
rear of body may break away from it. and so 
ship hull lines are brought in at an angle not exceeding 
20 deg. on slow ships and about 11 deg. on destroyers. 
The same thing holds on blade sections. The slope of 
the back of the section should not exceed 20 deg. to 
the pitch face. If heavier angles are used, the lift/drag 
ratio suffers and the sections show a breakdown in 
the lift (due to the sudden formation of eddy making 
on the suction face at the rear) at angles varying from 
12 deg. to 6 deg. according to the camber ratio. Hence 
a certain degree of wash-back of the face at the traili 
edge is always required near the boss on thick blades. 
The gain from such substitution compared with circular 
back is mainly confined to small angles of attack, 
hence it would be expected that screws working at 
high slips would show little or no benefit with aerofoil 
sections. Table I shows the maximum efficiency for 
propellers of practically the same blade area ratio and 
thickness, derived from Taylor's standard circular 
back and Troost’s aerofoil screw data. The gain with 

















TABLE I.—Comparison of Aerofoil and Circular-Back 
Propellers in Open Water. 
Four bladed ; disc area ratio 0-55; blade thickness 
fraction 0-5. 
Taylor blades are circular back throughout. Troost 
blades are of B 34 type over main part, circular back 
close to tips. 














! 
| Results at same value 
Taylor. Troost. of §, taken 10 per cent. 
below that for maxi- 
mum on Taylor's charts. 
By 
Maxi- Maxi 
mum mum Taylor,| Troost,); Common, 
t) n 6 ” ” 6 

6 0-69 97 | 0-75 102 | 0-68 — 88 

8 0-68 111 | 0-726 | 115 | 0-665 | 0-684 100 
10 0-664 | 124 | 0-702 | 124 | 0-649 | 0-675 112 
12-5 | 0-646 | 137 | 0-675 | 138 | 0-626 | 0-648 123 
15-0 | 0-632 | 150 | 0-652 | 148 | 0-606 | 0-636 135 
20 0-606 | 172 | 0-614 | 173 | 0-582 | 0-602 155 
25 0582 | 192 | 0-587 | 193 | 0-561 | 0-573 173 
30 0-558 | 208 | 0-563 | 212 | 0-536 | 0-548 187 
35 0-545 | 227 | 0-542 | 223 | 0-525 | 0-534 
40 0-531 | 245 | 0-525 | 240 | 0-516 | 0-520 
50 0-51 275 | 0-497 | 280 | 0-498 | 0-492 252 


























aerofoil sections varies from 8 per cent. to 5 per cent. 
{depending on the value of 5, the Taylor revolution 
speed constant) with light loads, to nil at a B (power 
constant) value about 30. With smaller blade areas 
the gain would be relati small. Fig. 8 shows the 





for Troost’s methodical experiments. This is based on 


blade outline and sections of the B type screw adopted | gain 
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a Nationa Tank design (B 34), but with sharpened 

near the tip, and is a typical good example of 
aerofoil section blade. The area of one blade is 0-117 
of the disc area, but the same type can be used up to 
about 0-6 disc area ratio, which is about the maximum 
used in ordinary mercantile practice for four-bladed 


screws. 

It will be noticed from Fig. 8 that the aerofoil screws 
used by Troost all had the pitch reduced near the boss. 
This is indicated by the curved line on the extreme right, 
which shows the variation of the pitch ratio, as mea- 
sured from the centre line of the left hand view, the 
ratio at the tip being taken as 1-0. From what has 
been said it will be clear that with screws in a fairly 
clear position behind a hull (as on twin screws with good 
tip clearance on A-brackets) with pitch ratios below 
about 0-7, this pitch reduction needs to be eased. But 
with single screws it can be carried a little farther down 
the pitch ratio than open data would indicate as useful, 
owing to the higher ship wake near the boss compared 
with that at the blade tips. In practice, aerofoil screws 
have shown material advantages over circular back 
screws. One of the earliest examples was on the 
Empress of Australia, After being on service for some 
time, the screws bres ey in Germany were removed 
and replaced by ‘oil blade screws designed at the 
National Tank. One of the conditions of the design 
was that neither speed of revolution nor shaft torque 
could be increased. Over a year’s working, this vessel 
showed 0-75 knot increase in speed with the new 
screws. Since that time, many hundreds of ships have 
been so fitted, and it is legitimate to say that, in this 
development, this country the start and has main- 
tained it ever since. 

Proposals to place screw propellers at every possible 
position around a ship have been made from time to 
time—in front, on the sides, under the bottom, and 
somewhere aft, but for one good and simple reason a 
propeller placed aft is always likely to give the most 
efficient result. All the water aft has been set in 
forward motion by the drag of the ship and the stream 
flow around it. A propeller situated aft works in this 
forward-moving water. The rate at which it works is 


the product of its thrust and its speed oo 


to this wake water, whereas without this forward wake 
the rate would be as the product of its thrust and the 
ship speed V. Hence the efficiency is improved in the 
ratio (1 + w). A propeller works by producing suction 
on its forward face and this low pressure extends over 
a fair distance in front of it, and so augments the ship 
resistance by lowering the pressure on its after body, 
and in other ways affecting the flow. This loss in a 
well-designed ship should never be more than the wake 
in. From this point of view the best ment 
would be one in which the propeller action was such as 
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just to balance the forward wake and leave the water 
behind the ship without any fore-and-aft- motion, but 
this would all for a multiplicity of small propellers, 
each working at the necessary | at a sufficient 
distance from the ship to keep down the resistance 
augment. For cnntalh, a normal 16,000-ton 15-knot 
vessel could be propelled with about 6,300 shaft horse- 
power at the engine, on a single screw of 19 ft. diameter, 
turning at 100 r.p.m. But five smaller screws of about 
8 ft. diameter, running at some 250 r.p.m., would also 
propel the ship with the same power if they could be 
suitably arranged without the supports absorbing more 
than 2 per cent. to 3 per cent. of the power, and with 
no loss of wake. Again, with a low-speed ship of 
13,500 tons, a single engine of 2,100 shaft horse-power 
at 75 r.p.m. will give 11-5 knots with a screw of 18-5 ft. 
diameter. But it could be propelled by one screw of 
12-5 ft. diameter and four screws of 8-8 ft. diameter 
with the same power—the screw revolutions being 
increased to 100 per minute and 130 per minute respec- 
tively—if there was no loss of wake. Such a scheme 
lends itself to the use of small quick-revolution electric 
units if the appendage resistance could be kept within 
bounds, while the larger the screw diameter, the 
smaller becomes the possibility of utilising the ship 
wake to increase the propulsive efficienc 
The question of the point at which os ecaied profit- 
able, hydrodynamically, to inerease the number of 
propellers in a design is becoming important with the 
increasing speed of ships. Setting aside consideration 
of space occupied, staff, and accommodation, which 
would vary with the type of engine, the two principal 
points are: (1) When are twin screws more efficient 
than single screws ? (2) What are the limits of power 
which a single-screw can absorb efficiently ? Enlighten- 
ment on these questions can Ye obtained from charts of 
screw data, if a few reasonable assumptions in regard 
to the conditions under which screws work are made. 
The best data of this kind available in this country are 
those of Taylor for circular-back sections, and Troost 
for aerofoil sections. Both sets are for blades of prac- 
tical thickness, and in that respect are better than R. E. 
Froude’s screw data, which apply only to rather thin 
screw blades. In the preliminary stages of a ship design, 
the propeller is designed to absorb the power of an engine 
of which the shaft horse-power and speed of revolu- 
tion are known, at the desired ship speed. The Taylor 
and Troost charts of B,, 3, and efficiency enable this 
to be done quite rapidly. To do this, it is necessary to 
assume a wake fraction and a hull efficiency, if com- 
—- between different modes of propulsion are to 
ade. In the problem of determining whether, for 
any given ship, it is better to use single or twin screws, 
it is justifiable to assume that good hull conditions can 
be achieved in both cases. Experience has shown that 
for normal ship designs a Froude wake factor of 1-44 
Vv 
a 
where V is the ship speed) can be obtained with good 
results, and that the hull efficiency is then 1-18. The 
corresponding figures for twin screws are 1-24 for wake 
factor and 1-05 for hull efficiency. AJlowing for a 
bossing resistance of 4 per cent. for the twin-screws, it 
will be seen that since propulsive efficiency 
== (screw efficiency in open water) x (hull efficiency) 
the open screw efficiency for the single has only to 
exceed 0-86 (the open screw efficiency of the twin) for 
the single to give the better result. If circumstances 
permit the choice of the best possible conditions for four- 
bladed single screws, these will always be better than 
twin screws for low B, values, and according to the 


ratio = of the revolutions adopted for twin and 
a 

singles, would hold an advantage up to a By value of 38. 

As the ratio is raised, the advantage of twin over 


single screws diminishes, and the final efficiency com- 

parison would depend upon details of design. Of these 

details the most important is the thrust loading, as this 

may compel the designer to increase the blade area ; 

and in the higher B, range, where a low pitch ratio is 

always used, this means a material drop in efficiency. 
(To be continued.) 





FARADAY House SCHOLARSHIPS.—<As a result of the 
entrance scholarship examinations held at Faraday 
House Electrical Engineering College on March 21, 22 
and 23,the Faraday Scholarship of 80 guineas a year, 
and tenable for two years, has been awarded to Mr. 
Ernest Harvey Nicholson, of Huddersfield. The Max- 
well Scholarship of 60 guineas a year, and tenable for two 
years, has been gained by Miss Dora Joan Davies, of 
Wimbledon, this being the first occasion on which a 
woman student has been successful in obtaining a scholar- 
ship. Exhibitions valued at 20 guineas a year and tenable 
for wo years have been awarded to Mr. Stephen Revesz, 
of Hove College and Battersea Polytechnic, and to Miss 
Patricia M. M . Blackburn-Meacock , of Reading. 
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ELECTRICAL APPARATUS. 

555,890. Centrifugal Switch. W. Scott, of London. 
(8 Figs.) June 24, 1942.—The switch is designed for 
use in split-phase or capacitor-start motors. An insu- 
lating plate 1 is screwed to the end frame of the motor. 
This plate carries three termfmals, two of which lead to 
the switch and the third is for convenience of connecting 
the motor windings. A bolt 6 is passed through a hole 
towards the lower edge of the plate 1 and forms a 
mounting for three contacts 7, 8, 9, which consist of 
parallel copper plates with holes at one end. An insu- 
lating sleeve 10 surrounds the bolt and enters a hole 


each case, mw eB 
PR. Sealed” 


in the plate 1. An insulating tube 11 is passed over 
the sleeve so that an end abuts against the piate, and 
the three contacts 7, 8, 9 are mounted on the first tube 10 
with insulating washers between them and between the 
last contact and the head of the bolt. The insulating 
washers between the pairs of contacts have their adjacent 
edges bevelled, so that together they form a groove. 
Two of the contacts 7, 8, are connected to two of the 
terminals on the plate, the third contact 9 being the 
“ off” position in the normal usage of the switch. The 
movable contact of the switch is a short length of metal 
tube 15 with a rod passing through it and connected 
at its ends to a spring 17, which passes round the support 
in the groove formed by the two bevelled insulating 


* | washers. The collar of the centrifugal mechanism of the 


motor has a peripheral groove and slides on the motor 
shaft. The movable contact 15 is located in the groove 
so that when the collar slides the contact 15 snaps over 
very rapidly from its one position connecting the con- 
tacts 7 and 8 into its other position connecting the 
contacts 8 and 9. The contact 15 is held very firmly 
in either of these positions by the spring 17. The switch 
is cheap to manufacture and is very definite in action. 
( Accepted September 10, 1943.) 


HYDRAULIC APPARATUS. 

556,195. Pressure-Gauge Calibration. Barnet Instru- 
ments, Limited, of Barnet, Herts, and C. R. A. Grant, 
of Barnet. (1 Fig.) June 15, 1942.—The invention is 
an apparatus for calibrating pressure gauges which is 
more convenient to use and is more adaptable than the 
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existing forms of calibrating devices. A base 1 carries 
a vertical hydraulic cylinder 2, the piston rod 5 projecting 
from the upper end of the cylinder. A pair of uprights 
are attached to the base and above the cylinder are 
connected by a bridge 8, which serves as a guide for 
the piston rod 5. Just above the bridge the uprights 7 
carry nuts against which bear the ends of a spring- 
steel plate 11 of rectangular cross-section. When fluid 
under pressure is fed to the lower end of the cylinder 2 
the piston is forced up and raises the centre of the spring 
11, which deflects in the manner of a beam. The amount 
of this deflection is shown by a dial micrometer 12. The 





latter is mounted upon the bridge so that errors due to 
any elongation of the uprights 7 are avoided. For cajj- 
brating pressure gauges a pump 15 has its delivery pipe 
connected to the gauge 17 and also to the cylinder 2. 4 
range from zero to 20,000 Ib. per square inch can be covered 
with this apparatus by using only four interchangeabje 
beams 11 weighing altogether about 10 Ib. as against 
the 200 Ib. weight which is normally required to produce 
@ pressure of 4,000 Ib. per square inch. The apparatus 
is thus light and portable, and it also has the advantage 
that it does not need to be set vertical, which is an 
advantage over an apparatus using weights for cali. 
brating. (Accepted September 23, 1943.) 


MISCELLANEOUS. 


555,324. Self-Cleaning Water Strainer. Glenfield and 
Kennedy, Limited, of Kilmarnock, and P. L. Boucher, of 
Kilmarnock. (5 Figs.) February 11, 1942.—The strainer 
is automatically continuous and is made up of flanged 
upright pipes a each accommodating a wire-cloth covered 
basket 5. The pipes are interconnected at each end by 
elbows and tee-pieces and there are no moving parts 
other than hydraulically operated sluice valves c' to ¢ 
controlled by pilot valves operated in sequence by two 
electrically driven camshafts the drive of which is con- 
trolled by a differential pressure control unit connected 
to upstream and downstream tappings on the strainer. 
A number of strainer cells a are connected in paralle! and 
are of such capacity that one cell can be out of action for 
backwashing without reducing excessively the flow in the 
main. The construction shown includes three cells. 
The straining baskets 5 are slightly tapered to equalise 
the distribution of velocity of the water flowing upwards 
through the cells. The hydraulically operated inlet 
valves c', c*, c® and wash valves c*, c*, c* enable each cell 
in turn to be isolated from the unstrained water and 
backwashed with part of the flow of strained water from 
the other cells. Sluice valves & on the outlets from the 
cells permit complete isolation of any cell for dismantling. 
A by-pass valve | enables the set of cells to be by-passed 
without interruption of the flow in the maini. Washing 
operations are initiated automatically by the differentia! 
pressure unit connected across the upstream and the 
downstream sides of the strainer, this differentia] pressure 
unit cutting in and out the electric motor which drives 
the camshafts for operating the pilot valves. The latter 
consist of small two-way piston valves arranged in one 








valve block, one pilot valve for each inlet valve, and one 
for each wash valve. Control cocks in the connecting 
piping regulate the operating speeds of the sluice valves. 
The differential pressure contro! unit consists of a mercury 
pilot switch which controls the running of the motor and is 
operated by adiaphragm. When the differential pressure 
across the strainer has been built up by a given amount, 
due to blockage of the basket cloth, the pilot switch closes 
and starts up the motor and remains closed until the 
differential pressure has been reduced by a given amount, 
allowing for increased drop of head with one celi out of 
circuit. The diaphragm load is balanced by an adjust- 
able spring and the travel of the switch rod is proportional! 
to the differential pressure across the diaphragm. The 
switch closes when the switch rod moves through a given 
distance, but will not open until the rod moves. back 
through a predetermined distance. To ensure that the 
pressure control unit shall not cut out the motor in the 
middle of a washing cycle, a limit switch is fitted to one 
of the camshafts and is arranged to close as soon as the 
motor starts up, and to open only when the cycle of 
washing operations has been completed. This switch is 
wired in parallel with the pilot switch so that both 
switches must be open before the motor stops. The 
duration of opening of the wash valves is determined 
by trial and should be the minimum suitable for clean- 
ing the strainer when the water carries the minimum 
amount of suspended matter. Should the amount 
of suspended matter increase at times and one cycle 
of cleaning operations not be sufficient fully to clean 
the strainer, the differential pressure contro] unit wil! 
go on running until the loss of head has been reduced 
to zero. ( Accepted August 17, 1943.) 
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THE INTER-AMERICAN 
HIGHWAY. 


Ar the Fifth International Conference of American 
States, held in Santiago, Chile, in 1923, a resolution 
was passed recommending ‘‘ The States of the Pan- 
American Union . to improve as rapidly as 
possible the transportation facilities between their 
most important cities by means of automobiles 
_ . . and between the principal cities and capitals 
of neighbouring States.” In consequeuce of this 
recommendation, the Pan-American Highway Con- 
federation was formed in 1924. Since then, this 
organisation has held four conferences, the most 
recent: being at Mexico City in September, 1941. Asa 
result of its various deliberations, a scheme has 
been worked out for what is officially known as a 





Pan-American Highway System. This, when com- 


construction of the system as a whole. Progress 
in each individual country depends on the interest 
and financial situation of the government con- 
cerned, but in general it may be said that the 
project is being pursued with energy and enthusiasm. 
The present. condition in the various republics has 
been determined not only by financial considerations, 
but also by the nature of the area which has to be 
traversed. In Argentina, for instance, which is 
mainly a flat country, good progress has been made, 
and the road is also well advanced in Chile. The con- 
nection between these two countries crosses the 
Andes by the Uspallata Pass between Santiago and 
Mendoza. This lies 12,600 ft. above sea level and 
is blocked with snow for more than half the year. 
The use of the trans-Andine railway tunnel as part 
of the road system is at present permitted, but the 
construction of a highway tunnel is contemplated. 
In Peru, where the main north-south road lies close 
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pleted, will link the United States, via Mexico and 
Central America, with the main population centres 
of the whole of the South American Republics. 
The greater part of the main-road system, which is 
planned, and to a considerable extent is constructed 
or under construction, lies on the western side of the 
Continent. The connection from Mexico passes 
through Oaxaca, in the south of that country 
through Guatemala, San Salvador, Managua in 
Nicaragua, San José in Costa Rica, and on to 
Panama. The road then passes through Colombia 
and Ecuador to follow a line lying close to the 
Pacific coast in Peru and down to Valparaiso in 
Chile. From these latter countries roads are carried 
across to the Atlantic side of the Continent, making 
connection to Buenos Aires, Montevideo, and Rio de 
Janeiro. There is also a cross-connection to the 
Atlantic shore from Colombia, which brings Vene- 
zuela within the ambit of the road system. 

This road project does not cover British, Dutch 
and French Guiana, which are European depen- 
dencies and are not members of the Pan-American 
Union. Even with the members of this organisa- 





tion, there is no central authority dictating the 





to the Pacific shore, the road is open throughout, 
but farther north, in Ecuador, there are still some 
incompleted sections. This country received a loan 
of 1,500,000 dols. for road construction purposes 
from the United States in 1940. A loan of 
3,000,000 dols. was also made to Paraguay in 
the same year for similar purposes. Progress in 
Uruguay and Brazil is stated to be good. 

These brief particulars refer to the state of the 
project in South America, but from the point of 
view of the United States the vital link in the 
whole system is that which traverses the Isthmus of 
Panama and the Central American republics. 
These countries are not only smaller and less 
wealthy than their southern neighbours, but. the 
natural conditions of the route present heavy 
constructional difficulties. The whole conception 
of a link between the United States and the great 
centres of population and activity in South America 
clearly depends on the completion of this section, 
and it is with this part of the road that this article 
is mainly concerned. It is shown in the map, 
reproduced in Fig. 1, on this page, and is known as 
the Inter-American Highway. 








As already mentioned, the project of connecting 
up the States of the Pan-American Union by a road 
system dates from 1923. From the first, the land 
route which would be provided between North 
America and the Panama Canal must have been of 
particular interest to the United States, but with 
the entry of that country into the war, in 1941, an 
entirely new emphasis was thrown on this aspect 
of the scheme. In view of possible attacks on the 
sea route to Panama, an alternative overland con- 
nection became highly desirable and the section of 
the Pan-American Highway System which passed 
through the Central American republics became of 
special importance. A ingly, in December, 
1941, the Government of the United States author- 
ised an expenditure of 20,000,000 dols. on the Inter- 
American Highway through the six countries lying 
between Mexico and the Panama Canal. It was 
arranged that one-third of the cost should be pro- 
vided by the several Central American republics 
concerned. As mentioned above, loans had been 
furnished previously to some South American coun- 
tries for road construction in connection with the 
whole Pan-American scheme, but in the case of the 
Inter-American Highway the sum of 20,000,000 dols. 
represented direct expenditure by the United States. 
This was justified in view of the importance of the 
military road which was to be provided. 

The main Pan-American Highway System will 
make connection with the road system of the United 
States at Laredo, on the Texas-Mexico frontier. 
The Mexican link in the chain is 1,712 miles long 
and connects Laredo with Tapachula on the borders 
of Guatemala, as shown in Fig. 1. The road, which 
passes through Mexico City, is still very far from 
complete. There is a paved section from Laredo to 
Mexico City, but in the southern part of the country, 
parts of the highway are at present little more than 
tracks. About one-sixth of the route may be looked 
upon as entirely unconstructed. Although this 
Mexican road will obviously be an important. link 
in the final highway system, assistance towards its 
completion is not at present being furnished by the 
United States. The reason for this is that a stan- 
dard-gauge railway connection is available between 
the United States and Guatemala, furnishing a satis- 
factory link in the overland route to Panama. The 
work on the Central American road is being carried 
out under the direction of, and, to a considerable 
extent, directly by, the United States War Depart- 
ment, and it may reasonably be assumed that even 
that remarkable organisation, in view of its world- 
wide commitments, may have found the work in 
Central America a sufficiently onerous task without 
undertaking work in Mexico which was not essential 
to its immediate purpose. 

The length of the Inter-American Highway, from 
Tapachula to Panama, is 1,544 miles and when the 
United States entered the war 950 miles of this length 
remained to be built or reconstructed. In Costa 
Rica, for instance, where the road has a total length 
of 356 miles, there was a paved section, passing 
through San José, 65 miles long, but north of this 
there was a mere track 91 miles long and a similar 
section to the south 147 miles long. The arrange- 
ment made with the Central American countries was 
that each should bear one-third of the cost of build- 
ing or reconstructing the road lying in its territory, 
the remaining two-thirds being borne by the United 
States. The standard decided on was a road 16 ft. 
wide surfaced with 8 in. of crushed stone or gravel. 
Every six miles the road was to be widened to 24 ft. 
to provide turnouts, which were to be 4,000 ft. 
long to facilitate the passing of military convoys. 
Curves were to have a minimum radius of 200 ft. 
and gradients were to be limited to 7 per cent., except 
in mountainous areas where 10 per cent. was per- 
mitted. Actually, in the more difficult country, it 
has not been found possible to adhere to a minimum 
curve radius of 200 ft., but the sharpest blind curves 
have a radius of 197 ft.; the minimum radius for 
open curves is 164 ft. Permissible speeds on the 

vary between 30 and 60 miles per hour, 
depending on the local conditions. As far as possi- 
ble, the abutments and piers of bridges are being 
built so as to permit future road widening to 24 ft. 
throughout. . At some major crossings, bridges of 
full width are being provided from the first. 

The general route of the Inter-American Highway 
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was laid down by the Pan-American Highway 
Confederation, but in the difficult country in Central | 
America this initial planning led to little more than | 
the fixing of the approximate position of a line on 
a map. When, in December, 1941, the United 
States Government decided to co-operate in the | 
completion of the road, the local surveys for large | 
sections of the route remained to be made. Much | 
of the work was of great difficulty, as the road | 
passes through practically uninhabited jungle and 
crosses 10,000 ft. mountains. Access to many parts 
of the route was also very difficult. To some extent 
aerial surveys were carried out, but their value 
was restricted by the absence of prominent land- 
marks easily identified from the air. During the | 
rainy season, it was also impossible to take air 
photographs. In general, the work was carried 
out by small survey parties of United States Army | 
Engineers, which were transported to the operating 
points by aeroplane. Base camps were established, 
and working from these the position of the road 
section concerned was roughly located by compass 
and clinometer. The advance parties which blazed 
a trail were followed by survey parties which esti- 
mated bridge and culvert requirements and prepared 
contour maps. Work was started from a number of | involved 95 miles of new construction, the last 
points and the rate of progress of different survey | 15 miles of this length being a gravel road com- 
parties varied greatly. In the jungle of southern | pleted a few years ago under the supervision of the 
Costa Rica, one party covered only three miles in a| United States Public Roads Administration, but 
month, but another party in a favourable area | now requiring repair. 
surveyed 40 miles in two months. The Republic of Guatemala has a well-organised 
Guatemala Section.—The whole of the work) highway department which maintains the main 
carried out by the United States War Department | roads of the country, and it was accordingly 
is under the direction of Colonel Edwin C. Kelton, | arranged that this department should carry out the 
but the functions and activities of the United States | necessary work on the section of the Inter-American 
Army Engineers varies in the different countries | Highway lying within that country, the actual cost 
traversed, depending on the part played by the! being defrayed by the United States. It was also 
particular State government concerned. The United | arranged that the United States Corps of Engineers 
States Public Road Administration is also -co-| should make available as much equipment as 
operating in the work, and various sections of the | possible, but, in general, hand labour should be 
road are being built by American contracting firms.| used. About 7,000 Guatemalan workmen were 
In view of these circumstances, the whole con-| employed, the work being supervised by as few as 
structional project may most conveniently be|13 United States engineers and inspectors. The 
described country by country, starting with the most | reasons for restricting the amount of road-building 
northerly section through Guatemala. The total | equipment supplied was not only that cheap labour 
length of the road lying in this country is 305 miles.|is abundant in the country and that the road 
In a report made to the Pan-American Highway | department has considerable experience in road 
Conference at Mexico City in 1941, the whole ofconstruction with manual labour, but that restriction 
this length was classed as “all-weather” road,|in the provision of machinery and equipment 
with a short paved section in the neighbourhood of | released material of this class for use in more 
Guatemala City. Actually in the project as now | difficult conditions in other countries. The trans- 
being carried out, 22 miles of road have been | port of road-building material to site was also a 
accepted as of adequate standard, 188 miles are| matter of importance; this question, indeed, was 
being reconditioned, and variation in the route has!a major problem in the whole construction of the 
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Highway. Living accommodation had naturally 
to be provided for the large labour force employed 
in what was largely virgin country. This matter is 
| attended to by the local authorities, which have 
built timber and thatch houses of the type illus 
| trated in Fig. 4, on this page. These are known as 
| palmetto huts and are commonly employed in the 
— Local material only is required for their 
| construction. 

| In the case of Guatemala, although, as shown in 
| Fig. 1, there is railway connection from Mexico, the 
| International Railways of Central America, which 
operate through Guatemala and San Salvador, are 
| narrow-gauge lines, while the railways of Mexico 
are of standard gauge. This involves transhipping 
material at Ayutla. Further, in the early stages of 
|the work there was no railway bridge across the 
| Suchiate River and material had to be ferried across 
by boat, involving two handlings. A bridge was 
completed across the river in November, 1942, 
providing standard-gauge railway connection to 
Ayutla, but the necessity for unloading and reloading 
on to the narrow-gauge lines remains. The loading 
gauge of the Guatemala railway is restricted to a 
width of 9 ft. 6 in., which hampered the transport 
of large machines so that in some cases they had to 
be partly dismantled and re-assembled on site. As 
shown in Fig. 1, the narrow-gauge railways of 
Guatemala make connection to the port of San José, 
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so providing a sea route from the United States, as 
an alternative to the Mexican railways. Some of 
the material for the Guatemala section of the high- 
way was carried over this route by the vessels of 
the United Fruit Company. The boats are, how- 
ever, relatively small, the winch and crane equip- 
ment being limited to a weight of 5 tons. These 
vessels were not permitted to carry either cement 
or creosoted timber. 

The Talisman Bridge over which the highway 
crosses the Suchiate River forming the boundary 
between Mexico and Guatemala, is not part of the 
present constructional programme. The bridge, 
which has a width of 18 ft. 6 in., was completed 
and opened to traffic in 1939. At this point the 
road lies only a few feet above sea level, but the 
land rises rapidly and for some 140 miles the road 
runs at a elevation of 1,100 ft. Beyond this stretch 
it climbs to an elevation of 4,800 ft. at Guatemala 
City. In general, the formation through which the 
road passes consists of a red volcanic clay which is 
easy to cut and lends itself well to hand working. 
The total amount of grading required amounts to 
2,400,000 cub. yds., the amount varying greatly 
on different parts of the route. Where the road 
leaves the Suchiate River valley, side cutting to the 
extent of 250,000 cub. yds. per mile is necessary ; 
in flatter country as little as 2,000 cub. yds. per 
mile is required. The clay formation is well con- 
solidated and when hand cut, side slopes may be 
made almost vertical without danger of sliding. 
Where grading machines were used, vertical cuts 
could not be made conveniently and the banks 
were cut to a slope. Owing to the disturbance 
caused by the weight of the machines, it is expected 
that on slopes cut in this way some slides may 
ultimately occur. As, however, the immediate pur- 
pose is to get the road open, events of this kind are 
left to be dealt with as they occur. Where grading 
is carried out by hand labour any fills are consoli- 
dated by hand tampers, but where mechanical equip- | 
ment passes over newly-made road tamping is not 
necessary. A typical section of road in flat country, | 
and made by hand labour, is shown in Fig. 2. 

In some parts of the route rock was encountered, 
and as frequently neither blasting powder nor 
dynamite was available, the primitive practice of 
splitting by means of wood plugs was employed. 
This operation is illustrated in Fig. 3, opposite. 
The rock is drilled and soft-wood plugs are inserted 
in the holes. The application of water then causes 
the wood to swell and split the rock. In other cases, 
fires were built round boulders, which were cracked 
by sudden chilling with cold water after they had 
been heated. The road surface is finished with 
crushed rock as gravel is not available. Stone 
crushers, driven by belt from tractors, were set up 
in convenient positions to which small boulders and 
rock were delivered by local ox teams. As many 
as 200 such teams were employed. The crushed 
rock was delivered to the road by motor trucks 
and spread by hand. About 1,500 cub. yds. per 
mile were required for the full road width of 16 ft. 
Consolidation of the road surface, for the most part, 
was left to be carried out by the traffic. 

The number of crossings required to be built or 
reconstructed over rivers and streams in Guatemala 
is large. There are 200 bridges with spans over 
20 ft. and 1,250 smaller drainage structures. Bridges 
of many types are being used. Over the Narango 
River, near the Mexican frontier, a steel truss bridge 
with four spans, each 100 ft. long, and with a timber 
deck, has been erected. This structure, which has 
been partly reconstructed, was salvaged from an 
abandoned Guatemalan railway which was built 
by German interests many years ago. Several 
bridges, of which an example is illustrated in Fig. 5, 
on page 310, were built from local untreated timber 
cut at local sawmills. Exclusive of foundations, 
these bridges cost about 100 dols. a foot. It is 
estimated that they will have a minimum life of 
five years. Data relating to the properties of the 
local timbers were made available by the Inter- 
national Railway Company of Central America and 
by the United States Forest Service. In order, 
however, to ensure that the material was suitable 
for the purpose an experimental span was erected 

at a local saw mill and tested by driving a number 





Bridge piers and abutments are constructed from 
plain concrete or cut stone. Reinforced concrete was 
avoided in order to eliminate the reinforcing steel 
which not only presented transport difficulties, but 
is at present in short supply in the United States. 
Of the two materials used, cut stone was preferred 
as it required less cement. The aggregate for con- 
crete is obtained from local stone broken by mechani- 
cal crushers on the site. Most of the cement is 
obtained from a local mill, the remainder coming 
from the United States by rail. An interesting 
bridge, which has been incorporated in the road, is 
shown in Fig. 6, on page 310. This is a multiple- 
arch stone structure cemented with lime mortar. It 
was constructed by Spanish colonials, very many 
years ago, over the Esclaros River, which is not 
shown in Fig. 1. A stone tablet on the bridge states 
that the foundations were started in 1592. 

Many of the drainage culverts by which the 
road crosses small streams are masonry arches, the 
Guatemalan labourers being skilled in the construc- 
tion of this type. In order to economise in the use of 
cement, lime mortar is employed above normal water 
level. For some of the larger structures of this 
type, and when cement was more easily avail- 
able, concrete’ and masonry culverts were built. 
Figs. 7 and 8, on page 310, show a timber form, for 
a culvert of this type under construction. The 
practice is to construct the abutments and side walls 
in masonry, and the arch in concrete. Another pro- 
cedure followed, particularly where cement was in 
reasonably good supply, is to manufacture concrete 
pipe sections in central yards and transport them 
to site as required. This procedure enables a culvert 
to be constructed in a very short time, and has the 
further advantage that such pipe sections could be 
used for temporary stream diversions, and after- 
wards employed as permanent culverts. 

(To be continued.) 
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Steam Turbine Theory and Practice. By W. J. KEARTON, 
D.Eng., M.I.Mech.E. Fourth Edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 30s.) 

Wuen this book first appeared some 20 years ago, 

it was recognised at once as an excellent treatise 

for students of the steam turbine. The present 
edition deserves an equally good reception, for the 
book has been not merely revised, but entirely 
re-written to bring it more completely up to date. 
The general plan of the work remains the same as 
before, but, by confining himself more closely to 
land practice, and by an increase of about 30 per 
cent. in the number of the pages and illustrations, 
the author has again succeeded in covering his field 
in a manner worthy of the subject. New matter 
includes discussions of the effects of governing 
action on steam turbines; of the effect of wet 
steam on blading; of the regenerative feed-heating 
cycle; and of the behaviour of mixed-pressure, 
back-pressure, and pass-out turbines. The greater 
part of the volume is taken up with methods of 
making the necessary calculations relating to steam 
and heat generally, but adequate attention is also 
given to such matters as the stresses in rotating 
parts, the theory of lubrication, the critical speeds 
of rotors and other mechanical subjects. The 
utility of the book from the theoretical standpoint 
makes it somewhat ungracious to criticise so small a 
point as the selection of the few turbines chosen 
for illustration by sectional drawings ; though all 
were famous machines in their day, they can hardly 
be said to represent modern practice. One of them 
at least dates from 1915, when its output of 
15,000 kW at 1,000 r.p.m. was rightly considered a 
wonderful performance. Again, the reference to 
the Parsons sets at Dunston, developing 50,000 kW 
at 1,500 r.p.m., as marking a great advance on the 
firm’s earlier three-shaft Chicago machine for the 
same output, ignores the fact that Messrs. Parsons 
have since constructed 50,000-kW sets running at 

3,000 r.p.m. Furthermore, the hollow low-pressure 

blades with which these machines are fitted might 

well have been mentioned in the chapter on blade 
design. These, however, are secondary matters, 
detracting in no way from the value of the treatise, 
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which can certainly be recommended. 


THE EXECUTIVE CURL. 


By Enorvgzer-Captain Epoar C. Smrra, 
O.B.E., R.N. 


Some readers of the article on “‘ The Engineers’ 
Button,” published in ENcrvgErrng for January 28, 
on page 63, ante, and reprinted in the February 
number of the 7'ransactions of the Institute of Marine 
Engineers, may be curious to know how, first, 
engineers, and then all other “ civilian ”’ officers in 
the Royal Navy, came to have the so-called ‘* execu- 
tive curl ” added to the plain stripes of gold braid on 
their cuffs and shoulder straps. As stated in that 
article, the curl has been worn by executive officers 
since 1860. 

Though the terms “executive officers’’ and 
“executive branch” have been in common use for 
many years, until 1925 there was officially no such 
thing as an executive branch; officers belonged 
either to the “ military’ branch or to one of the 
“ civilian” branches. The term “ executive officer ”’ 
has a long and interesting history, and down to 
1923 the King’s Regulations and Admiralty Instruc- 
tions defined him as the officer next to the captain, 
carrying on the executive duties of the ship. Origin- 
ally only one lieutenant was borne in a ship and he 
was the executive officer, and it is easy to under- 
stand how, when the number of lieutenants was 
increased, they all came to be classed as executive 
officers; but, all the same, captains, commanders, 
lieutenants, etc., belonged to the “‘ military ’’ branch, 
and paymasters, surgeons, chaplains, naval instruc- 
tors and engineers to the “ civilian” branches and 
also, by the regulations, were ‘‘ non-combatants.” 

The inferior status of the civilian officers led to 
various anomalous situations, especially among en- 
gineer officers, whose duties carried them into every 
part of the ship, whose machinery was found on 
every deck, and whose staffs ran into hundreds. 
Whatever was said, they were distinctly fighting 
officers. Moreover, ever since George Tuck, a young 
engineer of the Firebrand, in 1845, assisted Captain 
James Hope to cut the chain boom across the River 
Parana, while under fire from the batteries of 
Obligado, engineers have frequently taken part in 
active operations ashore. Engineers were employed 
in the Crimea ; in 1878, Hooper, an engineer in the 
Alexandra, was sent with 3 cwt. of guncotton to 
blow up the forts at Gallipoli if necessary ; and, nine 
years later, Chief Engineer William Nicklin was 
awarded the D.S.0. In 1885-86, he had served with 
the Naval Brigade in Burma, taking part in the 
bombardment of Minkla, the occupation of Manda- 
lay, and the expedition to Bhamo. 

Engine-room ratings were as much combatants 
as seamen. It was Denis Burke, a stoker of the 
Vixen, who, in the attack on the fort of Serapagui, in 
Nicaragua, in 1848, took the enemy’s colours; and 
some of the credit for the repair of the boiler of the 
Safieh, up the Nile in 1885, belonged to engine-room 
artificer Wort and leading stoker Thomas, though 
it was to Chief Engineer Benbow that all the 
honours went. Beresford and Benbow were names 
on everyone’s lips in those days, and Punch devoted 
a column of verse to “‘ The Man who Mended the 
Boiler.” 

My own experiences of land warfare were gained 
in North China in 1900, while I was serving in the 
Barfleur. With several other junior engineers, I 
landed with the Naval Brigade and proceeded to 
Tientsin. There we found plenty to do assisting 
on the railway, at the gasworks and waterworks, 
mounting guns, running ammunition, etc. One 
night stands out in my memory. When the Allied 
column set out to relieve the force under Admiral 
Sir Edward Seymour and Captain Jellicoe, Com- 
mander David Beatty, as he then was, put me in 
charge of a party of bluejackets, and Chinese with 
their carts loaded with food. With the scantiest 
directions, with no knowledge of the couhtry, with 
neither map nor compass, and a guide who proved 
useless, we left at 11 p.m. to find the road the 
column was to take. Our adventures led us into 
no-man’s land between the Russians and the Boxers. 
We found what we thought was the road, but unfor- 
tunately it was not the right road. The column, 
which set out at midnight, went in another direction 








and we spent the hours of darkness waiting in vain, 
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with the bullets whistling overhead. At dawn, hav- 
ing made contact with a Russian officer, we at- 
tempted to overtake the column, but in vain; and, 
in the end, we failed in our mission. Having never 
had any instruction in the use of the sword and 
revolver I carried, I don’t know what would have 
happened had we run into a party of Boxers, save 
that I should never have accepted the role of a 
** non-combatant.” 

The Cooper Key Committee which, in 1875-76, 
considered various matters connected with the 
staffing of the engine rooms in the Fleet, reported in 
favour of the inclusion of engineer officers in the 
military branch, and a great deal of pother would 
have been saved had the nettle been firmly grasped 
then and there. The opposition, however, was too 





strong, and the failure of successive Boards of Ad- 
miralty to implement the suggestion was mainly the 
cause of the great discontent which spread like a | 
plague through the engineering branch and was at 

its height in my early days in the Service. Entering | 
as an “assistant engineer for temporary service,” 
knowing little of Service conditions, I learnt some- 
thing of the feeling of dissatisfaction which prevailed 
on the very day that I joined, in 1895. As time 
went on, I learnt more and more about it, and I 
found that engineers were on a lower level than other 
officers in both rank and pay. Even their uniforms | 


for engineer officers to command our ships of war, 
and one ingenious officer suggested that the engineer 
officer, if senior to the captain, should command the 
ship in harbour, but that the command should 
revert to the seaman captain on going to sea.” One 
would like to know who was the wag who made this 
humorous remark, for it can be stated most em- 
phatically that no responsible engineer or group of 
engineers ever put forward a claim for the command 
of ships. Among the hundreds of documents and 
letters that I possess, relating to this matter, there 
is no evidence that succession to command was ever 
a plank in the engineer officers’ platform. 

However, Captain Bacon and his colleagues drew 
up their minority report, not hesitating to dot their 
i’s and cross their t’s or to use “ rather unconven- 
tional language.” “‘ The result,” he remarks, “ was 
that the majority report was quashed. The Admir- 
alty did not dare to publish the finding of the com- 
mittee since they would have been bound to publish 
our minority report. This they feared to do, as it 
tore the majority report into shreds.” “Sir John 
[Fisher] was very angry. He had made certain 
promises to the existing engineer officers in order to 
smooth the way for them to agree to the new system 
of common entry, which by our report he was no 
longer able to fulfil.”’ 

It is true that the Douglas Committee reports 


showed it. There was ever a sense of injustice, @| were never published, but their contents became 
feeling of frustration, and sometimes a blazing anger | known and, at a meeting of the North-East Coast 
at what was said and done. It seemed as though | Institution of Engineers and Shipbuilders, held on 
there could be no forgiveness for the inventors and |May 31, 1907, the late Mr. W. H. Dugdale, the 
engineers who had substituted machinery for the | President, said: ‘“‘ not only did the selected execu- 
masts and sails of earlier days; yet it was in the | tive officers on the Committee take a consistently 
interest, nay, it was the duty, of those in power to | hostile attitude throughout the proceedings, but, 
find a solution to a problem which was of national | subsequent to the signing of the majority report, 
importance. which was in the nature of an unsatisfactory com- 

The time came when obviously something had to | promise, they submitted an independent report, 








be done, and this was the reason for the introduction, | which in its studied insults to engineers and engineer- 
in 1903, of the famous Selborne-Fisher scheme of | ing, he hoped was without parallel in the British or 
common entry, common training and equality of any other navy in the world, and demonstrated 
status for both executive and engineer officers. Like | beyond question that even selected officers in high 
all reforms for which Admiral Fisher was responsible, | command cannot, when engineer officers are con- 
it met with much criticism, but it was undoubtedly | cerned, divest themselves of that intense and bitter 
on the right lines. None did more to make it a| prejudice which was so seriously affecting naval 
success than did the engineer officers attached to | efficiency, and which must inevitably wreck the 
Osborne and Dartmouth, among whom was En- | success of the new scheme with regard to the 
gineer Captain C. G. Taylor, who lost his life in the | engineer branch of the service.” It was these same 
Tiger in 1915. The ultimate success of the scheme | officers who advised that, if the use of the executive 
depended largely on the immediate removal of the | curl was granted to engineer officers, it should be 
disqualifications of the engineer officers then serving, | worn upside down ! 

some of whom were bound to hold all the higher; [It is pleasant to remember that there were 





engineering posts fora long time tocome. The con- | liberally-minded officers who could treat the ques- | 
cessions necessary were, in truth, simple enough and, | tions more rationally, though they were not in a| 
looking back, one can only marvel at the lack of | position to carry their ideas into practice. One of 
vision of those who fought tooth and nail against | these was Admiral Sir John Hopkins who, in a| 
them. paper read at the Royal United Service Institution 

It was natural that so revolutionary a measure | on December 12, 1900, said of engineer officers that | 
as that referred to should require reviewing from |“ Their duties are purely executive and should be 
time to time, and it was just as natural that the | recognised as such, and the recognition cannot, in | 
“old entry” engineer officers should continue to | my opinion, clash in any single instance with the | 
press for a re-consideration of their claims. Various | other executives, as their sphere of duty is so 
committees were appointed, one of the most impor- | clearly defined and an engineer would as little 
tant being that of 1906, presided over by Admiral | expect to be put in charge of the navigating or | 
Sir Archibald Douglas. There are plenty of articles | officer of the watch’s duty, as would these officers | 
and letters in ENGINEERING and other journals about | of being put in charge of the engines.” 
this committee, but much inner history can be| For a complete understanding of the situation as | 
gleaned from the many volumes of reminiscences of | it was in the early part of this century, two things 
distinguished officers. One of these, published as| have to be remembered : firstly, the difficult cir- 
recently as 1940, shows vividly to what lengths | cumstances under which the engineering branch 
some officers would go to counter the aspirations of | laboured and, secondly, the regrettable animosity 
the engineers. The volume is entitled From 1900 | among the higher executive officers themselves. At 
Onwards and is by Admiral Sir Reginald Bacon, | the time referred to, when Engineer Vice-Admiral 


no time for disparaging remarks from any one, 
When King Spit-and-Polish reigned, and the burnish 
on the guns was more important than the holes 
in the target, engineers and all their works were 
undoubtedly hard to bear; but the glorious evoly. 
tion of ‘shift topsails and courses and make al] 
possible sail” had gone for ever, and ships now 
had to compete at the dirty and unromantic task of 
coaling. There were numerous causes for friction 
between the executive officer and the senior engineer 
whatever happened, irrespective of the inferior 
status of the latter. One of the things engineer 
officers could never understand was why they should 
not have the power of punishment for minor offences, 
The most junior captain of marines and the youngest 
sub-lieutenant had a power denied to the most 
experienced engineer officer. The argument seemed 
to be that any youngster who had scrambled through 
the Britannia and had been midshipman of a cutter 
was a potential Solomon. 

The other aspect of the time reveals the principal 
actors on the naval stage conducting a war of their 
own. What might be called the Great Schism in 
the naval hierarchy led to a struggle like that 
between the Guelphs and Ghibellines, but fortu- 
nately it did not last so long. On one side were 
those who supported Admiral Fisher and were in 
the “fishpond”; on the other, those who were 
opposed to his methods and reforms. The inter. 
necine war was carried on in the Admiralty and the 
Fleet, in drawing rooms and in clubs. The mutter. 
ings of the storm spread round the globe like the 
dust from Krakatoa, but with less beautiful effects. 
There would be no justification for referring to the 
matter here save for the fact that, while the storm 
raged, there was less chance than ever of the naval 
engineering personnel question being considered in 
a calm and statesmanlike manner. So what we 
should to day call the “ underground organisation ” 
had to continue in session and in March, 1909, 
appeared a Statement of the Disabilities under which 
the Engineer Officers of His Majesty's Navy labour, a 
statement described in these columns as “ clear in 
exposition and temperate in tone.” Still nothing 
was done and, when war came upon us, there were 
in some ships senior engineer officers without 
military status, with young lieutenants (E.) under 
them possessing that status; a Gilbertian position 
indeed. 

But what could not be given in peace time was 
at last granted under the stress of war. In the 
autumn of 1914, Mr. Winston Churchill, as First 
Lord, had recalled Lord Fisher from his retirement 
to be First Sea Lord, and on Christmas Eve the 
edict went forth, that from January 1, 1915, all 
engineer officers were to belong to the military 


branch and were to wear the executive curl on their 


cuffs. So two great men were jointly responsible 
for this much-desired and much-deserved recog- 
nition of the place of the engineer in a fighting 
service. 

Immediately on the issue of the order, the late 


| Mr. D. B. Morison, of the North-East Coast Institu- 


tion of Engineers and Shipbuilders, wrote to Lord 
Fisher, congratulating and thanking him on behalf 
of the various engineering institutions which had 
pressed for this concession. On December 27, Lord 
Fisher telegraphed in reply: “ Your kind letter 
just received gratifies me greatly. The unap- 
proached efficiency of our engineers in the Navy 
merited this tardy recognition of their all-important 
part in the present splendid fighting condition of 
our whole fleet, and this has been combined with 
an unswerving loyalty to a changing system which 


K.C.B., K.C.V.0., D.S.O., to whom Mr. Churchill | 
referred as ‘‘ one of the ablest officers in the Navy 
and a strong Fisherite.” In 1906, Captain Bacon, 
as he then was, commanded the Irresistible in the 


Sir John Durston was Engineer-in-Chief of the 
Navy, the resources of the engineering branch were 
strained almost to breaking point. Ships’ staffs 
were often inadequate and more often insufficiently 
trained. There was then no oil fuel, forced lubrica- 


Mediterranean. At his own request, he came home | 
to serve on the Douglas Committee, and, as he states, | tion, or steam turbines which would run year in 
he, with Captain Spencer Login and Captain Charles | and year out. There were a dozen different types 
Briggs, drew up a minority report which effectively | of water-tube boilers to be operated, steam pres- 
blocked the majority report. sures had been stepped up from 150 lb. to 300 lb. 

His attitude towards engineers is shown by his | per square inch, and the reciprocating steam engine 
remarks on pages 84 and 146 of his book. Before | was at its climax. Chief engineers were often on 
coming home, he says, “ we had an interesting time | tenterhooks, and “senior’’ engineers spent their 
ascertaining the views of the senior and other | lives in the sweat and spume of the engine rooms. 
executive officers as well as those of the engineering | Sometimes staff and machinery broke down together. 


Who the latter were, he does not say, | The classic example was the Hermes. 
The difficulties were enormous, and it was certainly | 





officers.”” 
but he goes on to add that “ claims were put forward ! 


they one and all recognised to be for the public 
benefit and the good of the Navy”’. 

Shortly afterwards, the North-East Coast Insti- 
tution offered Lord Fisher the highest honour in 
their power to confer—honorary membership—and 
this Lord Fisher accepted. When, some months 
later, I heard of all the proceedings, I sent, with 
some temerity, an anonymous letter to the Editor 
of ENGINEERING, expressing the hope that the 
services of Mr. Morison would be marked in some 
more tangible way than by mere thanks; and | 
shall always regret that nothing came of the sugges- 
tion. All engineer officers in the Navy owe a debt 
to him that they can never repay. 

The removal of one anomaly sometimes creates 
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another, and the grant of the curl to engineer 
officers could not but affect adversely the position 
of other “ civilian” officers. This, however, was 
rectified some three years later, when, on October 3, 
1918, just before the cessation of hostilities, the 
Admiralty issued Order No. 3324, headed ‘‘ Officers 
of Non-Military Branches—Changes in Titles and 
Uniform.” After referring to the use, since 1903, 
of the titles, Engineer Captain, Engineer Com- 
mander, etc., and the alteration of uniform in 1915, 
the Order went on: “ Although it would not be 
consistent with the duties of the Medical, Accountant 
and Naval Instructor Branches to classify them 
similarly as part of the Military Branch, the Board 
have arrived at the decision that corresponding 
changes should now be made in their uniform, and 
designation of rank.’ So came into existence the 

t titles, such as Surgeon Captain and Pay- 
master Lieutenant. The distinctive purple, white, 
red and blue stripes were retained, of course, but 
from that time all naval officers have worn the curl 
on their cuffs, and the more senior officers the oak- 
leaves on their caps. 

When one reflects on the strange and eventful 
progress of the naval engineer, one cannot but 
regret that so much time, money, talent and energy 
should have had to be expended before he attained 
to a station commensurate with his duties. Then, 
too, how much more wholesome would have been 
i ee De Noa 
stat action been taken. It seemed to me 
that the most useful qualifications for a young 
engineer were to be a born fighter and to have the 
outlook of the “‘ Jolly Miller who lived beside the 
Dee.” These qualifications were far more valuable 
than a knowledge of conic sections or thermo- 
dynamics. At one time, ‘the early social environ- 
ment of engineers had an ill-effect on the personnel 
question ; but that has had no real bearing on the 
matter for these 50 years and more, and if there 
were at any time a question of social standing, who 
was to blame ? The Admiralty, throughout, could 
have had whom they chose. The way tc enlist, 
train and treat engineers was laid down by far- 
seeing officers a century ago, when some naval 
officers did not consider it beneath their dignity to 
crawl into boilers and use a hammer and chisel. 

One of these officers was: Admiral Sir William 
Mends, who, in 1843, studied steam under Thomas 
Hamshaw, the first Chief Engineer of Malta Dock- 
yard. Of Mends, his son wrote that “although a 
thorough seaman, he was entirely free from the 
prejudices of many of the naval men of his day 
against the innovation of the steamengine.” Mends 
had served under Captain Spencer Robinson, 
afterwards Controller of the Navy, “a most accom- 
plished, far-sighted and shrewd man.” Robinson | 
published, in 1839, a little book entitled The Nautical 
Steam Engine, in which he said: “I hope to be | 





ENGINEERING and The Engineer, D. B. Morison and 
his colleagues on the Tyne, James Adamson, G. R. 
Dunell, W. Clark Russell, Rollo Appleyard, and 
others. In the ranks of riaval officers weré Fleet 
Engineers George Quick and Reginald Oldknow ; 
Chief Inspector of Machinery Malcolm Johnson, “a 
great warrior” ; Engineer Commanders F. J. Charlton 
and George Aborn ; Engineer Rear-Admirals Charles 
and 





THE USE OF UNFAMILIAR FUELS.* 


By P. D. Kimxmay. / 
Tue title of this address is full of signi at the 
0 ee eee can be easily 
in 
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form as coke breeze. Its qualities and characteristics 
vary, particularly when normal coals are not available 
for carbonising plants. It also varies according to 
the type of retort in which it is produced. ke 
breeze is generally sized } in. to 0 in., while 
coke may be up to 6 in. Coke dust may be taken as 
below # in. and graded coke from } in. to 1} in. The 
most serious trouble with coke is the formation of 
clinker, and the grate on which it is burnt.should be 
suit —e ee oe not 
: 5 » how with 
Sana cab. cod, where high rates of combestion arc 
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is successful, proportions of about 25 cent. to 
30 ‘per cent. used. Special Hesigns of 
chutes, ete., are necessary for this purpose and a good 
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” 50 per cent. of coke breeze. has been 
not complimentary to the use which we have made eucovefuly used on underfod stokers, after thorough 
of our national resources. Generally speaking, we | mixing; but the usual proportion i 
have been utilising our best fuels and throwing on to| cent. The sizes of the admixt 
the scrap heap untold reserves of heat in the form of |even. The burning rates on hand-fired grates for coke 
our greatest national asset—coal. We may classify | breeze are generally in the neighbourhood of 20 Ib. 
these unfamiliar fuels as follows: (1) slurries ; (2) coke | to 30 Ib. per square foot, and the boiler output is 
and coke breeze ; (3) dry slacks and fines; (4) anthra- naturally lower than with normal fuels. Care must be 
| cite duff ; (5) Wélsh industrial fuels. It will be better | taken that “‘ blow holes ” do not appear in the firebed, 
to justify the inclusion of dry slacks in this category | and the draught must be carefully adjusted so that the 
by pointing out that the advent of machine mining | “ over ” of dust is kept at the minimum. Under 
does, and of necessity must, produce a large increase | high-draught conditions, this ‘‘ carry over” may - 
in the quantity of « fines” in ordinary slacks. How | clude the efficient use of coke as a fuel, and involves 
this will be dealt with in the future is a matter of post- | an excessive amount of flue cleaning. Again, when 
war policy and a thorny problem ; but at the moment used in conjunction with bituminous slacks, the blend- 
it is a very real and se emma | ing must be good, and, if this is so, up to 50 per cent. 
There is no for slurry ; nor can there be. | mixtures can be used with good boiler output. An 
We are to-day using it either direct from the washeries, | approximate analysis of gas-coke breeze may be: ash, 
or after a comparatively few hours’ “settling,” or | 16 per cent. to 17 per cent.; moisture, 10 per cent. to 
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from dumps which may have been there for years. 
There is still an immense amount of research to be 
done upon slurries. The firing of slurry by mechanical 
means is practi 

and is capable of being developed. This is a post-war 
problem, and this brief survey must be confined to 
slurry as received at present. Very good 





induced draught, the pressure below the 
usually about 2 in. to 3 in. w.g., althoug 


te being | 
pressures | 


ically non-existent, but it has been done | 
| fully on sprinkler stokers in mixtures up to 25 per cent., 
| or even higher, if load and draught conditions permit. 
progress has | Generally speaking, correctly designed 

been made at certain collieries, where excellent boiler draught, balanced draught, and ample boiler ca 
outputs and good combustion conditions have been | 
obtained. | 
The efficient burning of slurries requires forced and | 


| 12 per cent. ; calorific value, 10,500 B.Th.U. to 11,000 
| B.Th.U. per pound; volatile matter, 2 per cent. to 
3 per cent. 

Gas-coke nuts up to about 1} in. can be used success- 


furnaces, forced 


are essential, and ‘‘ peak loads” should be errs | 
If ** loads ” have to be met, then the proportion 
of coke or coke breeze which can be used is reduced. 
A point that should be remembered is that the use of 
steam below the grate is a great help in the prevention 


excused for saying a few words to my brother | up to 5 in. w.g. have been employed. A thick firebed | of clinker formation. 


officers on the subject of engineers: they are a very 
valuable body of men, it is our duty and our interest | 
in every way to befriend them; they possess | 
knowledge which we do not, their lives have been | 
spent in acquiring it; much in every way cope | 
upon them; the more we can make these men feel | 
as belonging to us, the more we can uphold their | 
situation, the more we can make them feel that | 
they are officers, the more we show them kindness | 
and consideration, the more readily will they enter | 
into our views, impart their knowledge and in wry 
hour of need the greater and safer will be our mutual | 
reliance on each other.” 

In 1843, Captain J. W. Williams, who had lectured 
at the Royal Naval College, Portsmouth, issued 
A Steam Manual for the British Navy. After refer- 
ring to the great responsibility of an engineer, he 
said: “I wish I could induce others to feel the 
great national importance of this point. . . . This 
class of officer should, therefore, on all occasions be 
treated with every respect and consideration.” 
What a gulf separates these sentiments from those 
expressed only 40 years ago ! 

Though, from various sources, one can learn 
who stood in the path of reform, the names of those 
who continued to battle against odds for what they 
considered just and right are to-day known to few. 
It may be appropriate, therefore, to recall some of | 
them. Among civilians were the editors of both! 





| more with efficient firing. 


must be ¢arried so as to assist in drying out the upper | 
layer of slurry, and the burning rate is usually in the 

neighbourhood of 15 lb. to 25 lb. per square foot per | 
hour, depending upon the amount of ash and the nature 
of the slurry—that is, whether caking or non-caking. 
Rates up to 40 lb. per square foot per hour have been 
obtained ; but the amount of labour involved at these 
high rates may be prohibitive in general practice. The 
usual amount of slurry fired per man per hour may be 
in the neighbourhood of 15 cwt. to 16 ewt., but not 


Slurry can be used on a oes stokers with hand- 
fed hoppers in conjunction with certain classes of fuel, 
but the results up to date have not been too promising, 
although they might be developed farther if the slurry is 
upgraded. An approximate analysis of 
slurry may be in the neighbourhood of : ash, 24 per cent. ; 
moisture, 26 per cent.; volatile matter, 19 per cent. 
to 20 per cent.; calorific value, 6,500 B.Th.U. to 
6,800 B.Th.U. per pound. On moderate loads, with 
forced draught, or even good natural draught, slurry 
can be, and is being, successfully used in shell-type 
boilers. A balanced furnace draught is essential, 
however, to prevent excessive ‘‘carry over”’ of fine 
ash, etc. . 
Coke and coke breeze, to-day, has somewhat “ come 
into its own,” but the price militates against its ex- 
tended use, except in special cases. It can be, and is 
being, used successfully both in its graded or ungraded 











* Paper presented at a meeting of the North-Western 
Section of the Institute of Fuel, held in Manchester on 
March 22,1944. Abridged. 





In the category of dry slacks and fines we are faced 
with a growing problem, not only on the colliery side, 
but on the consuming side. The introduction of 
machine mining makes the problem worse for both ; 
but how it will be solved in the future no one can say. 
To the industrial user of to-day, dry slacks from, say, 
1 in. to 0 in.. are a problem, whether they are used with 
hand- or mechanical-firing, as the proportion of fines 
below } in. has risen from about 25 per cent. to, in 
ey Se Apart from the ash in dry 
slacks, the ition of the fuel-bed itself is altered 
considerably and the resistance of the bed to the 
passage of air is almost doubled when com with 
washed slacks. in, with ordinary hand- grate- 
bar spacing, y # in., any “ working” of the fire 
produces excessive combustibles in the fine ash, which, 
when possible, should be re-fired. The same applies 
to moving-bar grates ; perhaps more so. 

(To be continued.) 





THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
results of the examinations held by the Institution of 
Structural Engineers in January, in London and at 
Birmingham, Bristol, Edinburgh, Glasgow, Londonderry, 
Middlesbrough, Norwich, Salford, Southampton and 
Swansea, have now been announced. There were 145 
candidates, of whom 33 took the graduateship examina- 
tion and 112 the hip examination. Of 
these, 26 passed the graduateship examination and 71 
the associat bership examination, making a total 
of 97 successful candidates. 
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AUTOMATIC SIZING ATTACHMENT FOR 


MESSRS. THE MONARCH MACHINE TOOL COMPANY, SIDNEY. 


AUTOMATIC SIZING ATTACH- 
MENT FOR *“ MONARCH ”* LATHES. 


Tue attachment shown at the tailstock end of the 
lathe illustrated on this page has been developed 
recently by Messrs. The Monarch Machine Tool Com- 
pany, Sidney, Ohio, U.S.A., in order to enable the 
firm’s standard centre and other lathes to be adapted 
for automatic operation when repetition work is to be 
done. It consists of a motor-driven gearbox, the two 
output shafts of which are coupled, as shown, to the 
lead screw and the cross-slide operating shaft, respec- 
tively. By disengaging these shafts from their head- 
stock drives, the saddle can be independently traversed 
longitudinally and the cross-slide transversely to move 
the cutting tool in a predetermined path. Obviously, 
there is no need for the attachment if plain parallel or 
taper turning is being done, or only a few irregularly- 
contoured parts are to be turned, since the tool can 
readily be set by hand in the usual way. When, how- 
ever, shafts having a number of different diameters in 
their length, and perhaps also collars and conical 


portions, have to be produced in quantity and to close | 


limits the total time required to make the frequent 


alterations to the position of the cutting tool by hand | 


may be very considerable. It is to turn parts of such 
irregular contour that the attachment has been de- 
signed, the lathe to which it is fitted becoming thereby 
virtually an automatic machine. At the same time, 
its utility as an ordinary centre lathe is not interfered 


with as the change-over from one method to the other | 
| doubt frequently on the suggestion of users, earlier 


can be carried out in a few minutes. 

The sizing attachment can be fitted to all the stan- 
dard types of Monarch lathe, with the exception of 
the “ E E ” type. 
to an “ AA” type machine, size 14 in. by 54 in. The 
motor-driven gearbox is controlled electrically by a 
sensitive switch carried on a bracket on the saddle at 


the rear and moving with the saddle. This switch is | 


actuated by either a set of dogs or a thin sheet metal 


template supported on a rail carried by brackets pro- | 


jecting from the rear of the lathe bed. This part of 
the attachment is, however, barely distinguishable in 
the illustration; moreover, as the attachment differs 


It is shown in the illustration fitted | 


left are the engaging and disengaging levers for the 
leadscrew and cross-slide shaft drives. When they are 
put in the “ off’’ position, the lathe can be used with 
these two shafts driven from the headstock. The 
front of the gearbox carries a rheostat for varying the 
speed of the driving motor and a voltmeter for the 
switch current. At the top are a warning light, and 
the stop and start switches. The sizing attachment is 


distributed in Great Britain by Messrs. E. H. Jones | 
(Machine Tools) Limited, Edgware-road, The Hyde, | 


London, N.W.9. We understand that lathes may be 
ordered prepared for the attachment which can be 
supplied later, or may be obtained fitted with the 
attachment. 
fit the attachment to lathes already in service. The 
time required for setting the dogs or template ranges 
from about 5 minutes to 15 minutes according to the 
contour to be turned. Boring in steps or tapers can be 
done, and also facing. It is stated that, once the setting 
has been carried out, operation is so simple that one 


attendant can easily keep two or more lathes in con- 


tinuous production. 








ANNUALS AND REFERENCE BOOKS. 


The Electrical Year Book, 1944.—It is the practice 
to include new matter in each annual edition of this 
long-established year book, and as found desirable, no 


matter may be revised or rewritten. As the publi- 
cation has continued to contain an approximately 
constant number of pages during recen years, this 
practice obviously involves the omission of earlier 
matter from time to time. This, however, is an advan- 
tage rather than an inconvenience. The year book is 
far from a mere diary to be discarded at the end of each 


year and it is probable that most users have a con- | 
siderable number of sequent volumes on their reference | 
revisions and extra | 


shelves. In the 1943 edition, 
matter were included bearing on the application and 


* MONARCH ” 


In certain cases it may be practicable to | 


LATHES. 


OHIO, U.S.A, 


LIGHTWEIGHT FOUR-WHEELED 
LUGGAGE VAN. 


Untit now the designers of railway vehicles have 
generally favoured methods of construction that result 
in a somewhat massive carriage, wagon, or van. Judged 
by road vehicle standards the ratio of pay load to tar 
weight is often extremely low, but, because they are 
coupled together to form trains, and have to be able 
to withstand compressive buffing forces, railway vehicles 
must always be made stronger than road vehicles 
Nevertheless, by the economical use of new and 
improved materials, it should be possible to achieve 
considerable savings in weight, without causing any 
loss in serviceability. At the present time, the British 
railways are fac with the need for handling an 
unprecedented volume of traffic, notwithstanding some 
shortage of locomotives. In the circumstances, any 
lightening in the tare weight of rolling stock should 
lead to the easement of a difficult situation. Attention 
is being paid to this question of rolling-stock weight 
reduction, and we are indebted to Mr. O. V. 8. Bulleid, 
| M.I.Mech.E., Chief Mechanical Engineer of the Southern 

Railway, for particulars of a specially constructed four 
wheeled long-wheelbase luggage van that has been 
designed to save some 20 per cent. of the weight of a 
normally constructed vehicle of this type. The under 
| frame and body are independent structures, and the 
latter is able to slide several inches longitudinally over 
| the former, against the resistance of a spring cushioning 
device, whenever braking or buffing effects might 
otherwise occasion a severe shock. In view of this 
safeguard, the need for a massively constructed body 
is obviated, so that advantage has been taken of new 
methods and materials to provide a light but sufii- 
ciently rigid structure. The cushioning device relieves 
| the underframe of such inertia forees as are normally 
experienced with rigid attachment of the body, and 
consequently it has been found possible to lighten the 
underframe also. In the following description the 
underframe will be dealt with first. 

Torsional rigidity and ability to resist buffing shocks 
| is provided by two relatively deep girders running from 


j care of electric motors, a subject which the present | end to end between the buffer planks; these are tied 


in detail with different types of lathe, a particular 
description need not be given here. Briefly, however, 
the tracing switch or contact point follows the outline 
of the sheet-metal template and its movement controls 
the motor in the sizing gearbox to actuate, in an 
appropriate manner, the lead screw for the longi-| 
tudinal traverse of the saddle, and the shaft for the | 
transverse traverse of the cross-slide. Since the switch | 
as a unit has considerable movement, the connection 
to the gearbox is made by a trailing cable. 

_ The gearbox contains the driving motor with multiple 
V-belt transmission and pick-off gears for varying the | 


| need for high production has made of great importance. | together at the top and at intervals underneath to 
| This particular subject has received still further atten- | form the backbone of the vehicle. Independently 
| tion in the new volume and matter has been added on | sprung drawhooks are provided at each end, so that the 
|the single-phasing of three-phase induction motors ; | draught pull is borne directly by the underframe. Fig. |, 
| commutators in three-phase motors; and frequency | opposite, indicates how, by the use of cantilever mem 
changers for high-speed drives for small electric tools. | bers, additional support is provided for the body floor 
The treatment of load and diversity factors has also| members, well away from the centre of the vehicle 
been revised. Other new matter, on direct-current| At each point of support a Ferodo pad is used to 
and alternating-current potentiometers and on the | take the weight and give the frictional damping needed 
insulation resistance of direct-current systems has | to check any oscillatory tendency that might otherwise 
been added to the section on Electrical Measurements | result from the body cushioning device. Lifting of 

and Testing. A new section deals with transformer | the body from the underframe is prevented by four 
speed of the leadscrew and cross-slide shaft. The tests and includes new material on field tests of three- | inwardly facing clips attached, two a side, to the main 
apparatus seen on the right of the gearbox is a motor-| phase power factor. No doubt owing to the paper | longitudinals of the underframe ; the inwardly turned 
generator set, the function of which is to provide | situation, the volume does not now include the blank | upper ends of these clips embrace the lower flanges of 
15-volt direct current to the switch and 115-volt direct | diary pages which appeared in the past, but the useful- | outwardly-facing channel members forming part of 
current to the magnetic clutches and brakes, which are | ness of the volume never depended on that feature. the van-body floor structure. As can be seen from 
inserted in the driving transmission to the leadscrew | The year book is published by Messrs. Emmott and | Fig. 1, the four cantilevers at each end of the under- 
and cross-slide shaft. The controls are all grouped at| Company, 78, Palatine-road, Manchester, 20, and | frame are much more substantial than the intermediate 
the front of the gearbox. The two levers seen at the! 28, Bedford-street, London, W.C.2, at 2s. 6d. net. ones; they terminate in housings or cups for volute 





a om iin tee Ce a 









ive 


ult 
red 








APRIL 21, 1944. ENGINEERING. 








LIGHTWEIGHT LUGGAGE VAN; SOUTHERN RAILWAY. 


MR. O. V, 8. BULLEID, M.L.MECH.E., CHIEF MECHANICAL ENGINEER. 
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springs, which are supplementary to the laminated | deep central girders ; 
springs above the axleboxes. | 
cantilevers, and other parts of the underframe are | bers, and, in this way, further weight is saved. 
fabricated from plate material by welding; the same 
method has been employed to make the axleboxes. | in sidings. 
Rolled section has been used only for the buffer planks | 
or headstocks. The vacuum-brake cylinder, which is} work for the sides, ends, and floor. The side and end 
of the “ Prestall” lever type, is located between the! framing consists of 2} in. by 1} in. channel, made 


Fic. 2. Fioor of Bopy, sHowrne CusHionrnc MECHANISM. 
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hand brake is provided for holding the van stationary 


Load in Tons 


2-778 
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, from 12-gauge cold-rolled steel strip. Assembly was 
| by electric welding in a jig. The floor framing, which is 
|made separately from 4 in. by 2 in. rolled channel 
| section, was welded in position afterwards. The roof- 
| sticks are of ash laminations, } in. to 4 in. thick. 
| They were glued together on a former to give the 
| requisite curvature, and are bolted to brackets welded 
|to the top side rails of the body framing. The out- 
| side panels for the roof, also those for the sides and 
|} ends, are of fabric-reinforced plastic material weighing 
|only 11} oz. per square foot. The fabric used is of 
| woven high-tensile steel wire and cotton. The colour 
|of the panels is that of the plastic, and is therefore 
permanent. A black finish was chosen, on account of 
|the war, but the standard finish of passenger 
| stock on the Southern Railway could be. obtained 
without difficulty by using a different coloured plastic. 
At the present time, reinforced plastic sheets are 
| ovailable in limited sizes only, because of restricted 
| press facilities ; consequently, the van body had to be 
| Planned to use sheets not exceeding 6 ft. 6 in. by 
|3 ft. 3 in. Attachment of the panels to the steelwork 
has been facilitated by screwing strips of wood down 
the inside of all channel members. These members, 
and hence the wood strips, face towards the interior 
| of the van, so that the panels are secured by the same 
| screws that hold the wood inside the channels. Inside 
| the van, the sides and ends are lined with 3} in. by 
| 4 in. casing boards; these are likewise secured to the 
wood strips in the channels. The floorboards are of 
15 in. by 1} in. oak, with } in. grooves at each side. 
| A separate tongue strip of j in. by } in., heavily creo- 
| soted, is inserted between adjacent boards, and the 
| joint is sealed with a filling of wood pitch. The two 
| central channel members are drilled to enable the 
| floorboards to be secured by } in. bolts. The doors, 
| which are of No. 16 S.W.G. sheet steel, are unusually 
| light and are less than | in. in thickness; they are 
|louvred to give ventilation. Each is hung on three 
| hinges, the centre one of which incorporates a spring- 
| loaded check device to prevent impact with the body- 
work, 
| Referring now to the body-cushioning mechanism, 
it should be mentioned that, in principle, the idea is 
|not new; a cushioning arrangement was introduced 
| by the London Midland and Scottish Railway several 
| years ago, in wagons for transporting the fragile pro- 
| ducts of the Potteries, and a description of this was 
| published in EnGrngERING, vol. 154, page 213 (1937). 
| Other railways have subsequently built wagons with 
' cushioned bodies, but in all these designs the cushioning 
devices, two in number, are arranged at the sides in 
exposed positions. In the luggage van under con- 
| sideration there are still two cushioning devices, but 
|they are arranged in tandem along the centre-line of 
the vehicle, where they are completely hidden from 
| view under the body floor. Fig. 2 is a view with 
|the floorboards removed to show the cushioning 
| mechanism, ‘The steel framing of the floor, illustrated 


connection is made with the | diagrammatically in Fig. 3, is shown resting on the 
The centre girders, | brake pull-rods without the usual intermediate mem- | underframe in Fig. 2; in this illustration the cantilever 


| Supports are the most clearly seen portions of the 
| underframe. Running through the centre of the 
| floor framing at both ends,are rods on which are 


ings 
The van body is provided with a light steel frame- threaded the springs, washers, rubber discs, spacers 
| aad other items, which constitute the cushioning 
| devices. Fig. 4 shows the complete assembly for one 
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end of the vehicle; an identical arrangement is pro- 
vided at the other end, as can be seen in Fig. 2. In 
Fig. 4, a is the rod which is prevented from moving 
longitudinally, relatively to the floor, by the split 
cotters 6. On the rod are threaded two helical steel 
springs ¢ and d, two Spencer Moulton rubber buffer 
cushions, e and f, spacing tubes g and A, and washers 
j, & and l. During assembly, care is taken to 

the helical s between the stops m and » on the 
floor framing. buffer cushion e is between the 
stops o and m, while the cushion f is between stops 
pand n». Stops q, r, ¢ and ¢ are attached to the under- 
frame; they are U-shaped to embrace the rod @ and 
are seen very clearly in Fig. 1. 

If the vehicle is tra to the left, and receives a 
sudden check, the ae vours to continue in the 
same direction as before with the result that the floor 
structure, carrying rod a with it, moves over to the 
loft relatively to the underframe stops q, , 8 and ¢. 
The helical springs c and d are nipped between the 
underframe stop r and the floor stop n, and offer a 
gradually increasing resistance to the motion of the 
body over the underframe, as shown by portion uv 
of the.graph in Fig. 5. After the relative motion has 
amounted to 9-25 in., the rubber buffer cushion f is 
pushed by the floor stop p against the underframe 
stop 8, with the result that an additional source of 
resistance is brought into action. The resistance 
curve steepens at the point v, and the portion vw 
represents the effect obtained with the helical springs 
and the buffer f acting jointly. After the relative 
motion has increased to 9-81 in., the rubber buffer 
cushion e¢ becomes nipped between the floor stop m 
and the underframe stop g, so that this too becomes 
effective in checking the motion of the body relative 
to the underframe. The combined resistance of all 
three cushioning springs is shown in Fig. 5 by that 
part of the graph lying above the point w. An equal 
effect is obtained at every instant from the identical 
cushioning device at the other end of the vehicle, o 
that the total effect is double that shown in Fig 
Plainly the mechanism is symmetrical and will nis 
in the manner described if the vehicle experiences a 
check while moving to the right. In this event buffer ¢ 


will come into action before buffer f. Springs c and d 

will first be nipped 

buffer e will be ni 
ogee ni 


between stops m and s; then 
ped between stops o and r, and, 
lastly, buffer f will ipped between stops n and ¢. 

The Southern Railway is building ten vans 
of the type deseribed. In common with other four- 
wheeled long-wheelbase vans they will be suitable for 
inclusion in the fastest passenger trains. The first 
van to be completed has been in service for some 
weeks. All new features are being kept under obser- 
vation, particularly the plastic panelling, which weighs 
only one quarter as much as the 4-in. steel panelling 
or g-in. deal sheeting ordinarily used. The tare weight 
of the new van is 10 tons 4 cwt., as compared with 
13 tons for a standard van to take the same luggage 
load of 10 tons; the saving in weight is 21-5 per cent. 
The underframe weight has been reduced from 3 tons 
to 2 tons 7} cwt.; the body structure weight from 
1 ton 14 cwt. to 1 ton 7} cwt. ; and the weight of each 
axlebox from 147} Ib. to 98 Ib. The cubic capacity 
of the body is a little greater than that of a standard 
body, a 1,848 cub. ft., instead of 1,808 cub. ft. 
The length of the van over headstocks is 33 ft.; the 
overall width is 9 ft.; and the height above rails is 
12 ft. 5 in. The wheelbase is 22 ft. 





HENRY SPURRIER MEMORIAL SCHOLARSHIP AND 
Grants.—Intending candidates for the 1944 scholarship 
and grants, offered for award by the Institute of Trans- 
port under the Henry Spurrier Memorial Trust, are 
reminded that the closing date for the receipt of applica- 
tions is May 31. The scholarship, the value of which will 
not exceed 1501., is available to full-time students in 
road-transport research, and at least 12 grants not 
exceeding 251. each are available to part-time students 
in road-transport technology. Further particulars and 
application forms may be obtained from the secretary 
of the Institute of Transport, 15, Savoy-street, London, 
Ww.©.2. 


JomnT RESEARCH WORK ON TIN-PLATE.—It is stated 
in the monthly journal Tin that a new company, regis- 
tered under the title of Tinplate Processes, Limited, has 
been formed by the Briton Ferry Steel Company, Limited; 
Bynea Steel Works, Limited; Lianelly Steel Company 
(1907), Limited; Lianelly Associated Tinplate Com- 
panies, Limited; and Richard Thomas and Company, 
Limited. The pany has a inal capital of 1,0001. 
in 50%. shares, and its object is research work. It is 
understood, however, that an investigation is intended 
into the practicability of installing another continuous 
strip mill in Wales. In this connection, Messrs. Richard 
Thomas, who already possese a strip mill, should be in a 
position to contribute valuable information. 











INSTITUTION ELECTIONS 


InstrruTION oF Crvit ENGINEERS. 
Member.—Charles Frederick Broadhead, Melbourne, 
Australia ; Herbert Thom Garvie, London, 8.W.19; 
Cuthbert Coulson Pounder, Belfast ; Maj.-Gen. Sir 
George Brian Ogilvie Taylor, K.B.E., C.B., London, 
W.14; Thomas Eric Young, Mansfield, 
Notts. 


Associate Member to Member.—Frank Herbert Bul- 


PERSONAL. 


Mr. J. H. Butter, M.I.Mech.E., has been appointed 
chief engineer to the Barrow Hematite Steel Company, 
Limited. 

Mr. H. W. J. VERTIGAN, who has been associated with 
Waste Heat and Gas Electrical Generating Stations, 
Limited, Newcastle-upon-Tyne, since the incorporation 
of the company, and has served as secretary since | 930, 
has been elected a director. 

Mr. L. P. WaurerR, A.M.I.Mech.E., has been appointed 
Technical Adviser (Establishments) to the Ministry of 


. | Supply. 


Malcolm Glover, BS a 
Herbert tse (Manch. » 
anaes jo "Teun B.Se. (Glas), Vancouver, 


Instrrvution oF MecuanicaL ENGINEERs. 


Associate Member.—Samuel Warnock Aitken, Dub- 
lin ; Frederic Norman Beaumont, B.Se. (Eng.) (Lond.), 
London, S.W.1; George Rothney Blakely, B.Sc. 
(Eng.) (Lond.), London, W.1; John William Burrill, 
B.Sc. (Durham), London, E.C.3; Frank Chariton 
rr. Derby; Ronald Cuthbert Gordon Costigan, 

(Canta), Chesterfield; Idris Ashton Currey, 
ee Avon, Wilts ; Emyr Evans-Jones, B.Sc. 
(Wales), London, S,W.1; George Edward Foster, 
Loughborough ; Major Lewis John Gibbs, R.E.M.E. ; 
Pe Lightbody, Halifax; Benjamin Mills, 
Salisbury, Wilts; Harry Oakden, Manchester ; 
ham t Palmer, Chester; Erie William Sarjeant 
Poole, Derby; Raymond Steadman R burn, B.E. 
(N.Z.), Newcastle-upon-Tyne ; Frederick Scott, 
Manchester ; es William Selby, B.Sc. (Eng.) 
(Lond.), London, 8.E.4; Frantisek Sevéik, 

W.1; John Alexander Speers, B.Se. (Eng.) (Lond.), 
Preston ; Albert Thomas Stretton, Rugby; Stanislaw 
Szule, London, S8.W.1; James Sharp Tait, B.Sc. 
(Eng.) (Lond.), G w; Jack Wi Knuts- 
ford, Cheshire; Oswald Woods, Iron Shrop- 
shire; Frank Wrigley, B.Sc. (Manch.), Stockton-on- 


Tees, 





J. Hartly-Hodder, Roa i 8. 
h ; T. J. 
ag: Petti- 
N. Porter, 
Sarsfield- 


Graduate to A iate Member.—Ronald Vincent F. 
Priestland, 
John Richmond, M.BE., B.Eng., 
Somerset ; 
. B.Sc. 
Tech., Dewsbury ; Edwin Leslie Smith, 
Hampton Wick, Middx. 
INSTITUTE OF TRANSPORT. 
H. P. Robottom ; J. R. Small, Consett; O. G. Thiel, 
Chadwick, New South Wales; G. Forrest, Rhodesia ; 
Hughes, Caernarvon; F. H. Kidd; T. J. Li 
Vallsend-on-Tyne ; L. W. Rashbrook; R. 
D. 


Institution oF ExecrricaL ENGIveers. 
Pinhorn, Wembley; Arthur 
Blackburn; Frederick John Mon. ; 
; Cuthbert 
Arthur Rose, Wedmore, ji 
Shekhdar, Rugby; Thomas Constable 
.. New- 
bridge, Mon. ; Ernest Stephenson, Essex ; 
Thomas Rows Thehttena Biedetanl, Denil Ween. 

Student to Associate Member—Alan Chambers 
Stewart, Argylishire. 

Member.—C. K. Bird; C. T. Gardner; K. W. C. 
Grand; H. C. McCrostie, D.S.O.; W. H. Norman: 
Cape Town. 

Associate Member.—R. W. Berkeley, Belfast ; H. H. 
A. H. Garside ; 
shot; J. Green ; 

Metcalf; A. E. Morris ; R. L. Morton ; 

her, M.B.E., Pretoria, South Africa ; 

Hall, Leicester; J. A. Savage; T. W. Venner ; 
Waton ; C. W. Whaler. 





BOOKS RECEIVED. 


Mining Year Book, 1944. A Record of Companies In- 
terested in the Mining Industry Operating in All Paris 
of the World. Compiler: Water E. SKINNER. Lon- 
don: Walter E. Skinner, 20, Copthall-avenue, E.C.2; 
“ Financial Times,” 72, Coleman-street, E.C.2. [Price 
25s. net.) 

P.R.C. Pre-Stressed Reinforced Concrete. Parte I and 
Il. By Kurt Brive. Second edition. London: 

. Knapp, Drewett and Sons, Limited, 30, Victoria-street, 
Westminster, S.W.1. [Price 21s.) 

A Text Book on Metal Surgery. By H. H. Hous. Leeds, 
10: The Oxley Engineering Company, Limited, 
Clarence-road. [Price 4s.) 

The State University of Iowa. Bulletin 27, No. 400. Pro- 
ceedings of the Second Hydraulics Conference, June 1 
to 4, 1942, Arranged by the Iowa Institute of Hydraulic 
Research, The State University of Iowa. Edited by 
J. W. Howe and Hunter Rovse. Iowa City, Iowa, 
U.S.A.: Department ef Publications, The State 
University of Iowa. [Price 1.65 dols.} 

Annual Report of the Brisbane City Council for 1942-1943. 
Brisbane: Town Clerk and City Administrator, City 
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Gra-| have nominated Mr. H. W. 


K. G. Granville; P. N. Gray, Alder- | 





The name of S. Smrru AND Sons (MOTOR ACCESSOn Is), 
LimrreD, has been changed to 8. SMrrH AND Sons (Ene- 
LAND), LIMITED. 

Mr. E. J. Fox, M.I.Mech.E., is retiring from the posj- 
tion of chairman of Davy and United Engineering ('om- 
pany, Limited, Sheffield, but is remaining on the board. 
Mr. D. F. CAMPBELL has been appointed chairman in 
succession to Mr. Fox. 

Mr. E. D. Fort, Assistant Surveyor, Nyasaland. has 
been made Surveyor, Gold Coast, and Mr. H. IsHerwoop 
has been promoted from the position of Surveyor to that 
of Senior Surveyor, Nigeria. 

The University of Manchester is to confer the degre: 
of D.Sc., honoris causa, on Sim LAWRENCE BRaGG, F.E.S., 
on May 17. 

The Council of the Institution of Electrical Engineer. 
SWANN to serve as their 
representative on the Sub-Committee for Internal Auto 
matic and Manual Alarms, convened by the Institution 
of Mechanical Engineers on behalf of the Codes of Pra 
tice Committee for Fire Fighting Installations for Build 
ings. Mr. P. V. Howrer, C.B.E., has been re-nominated 
by the Council to serve as a representative of the Institu 
tion of Electrical Engineers on the National Register of 
Electrical Installation Contractors. 

Mr. W. P. Litwalt, A.M.LE.E., Borough Electrical 
Engineer, Fleetwood Corporation Electricity Depart 
ment, has been nominated President of the Incorporate: 
Municipal Electrical Association for the ensuing year. 

Mr. H. O. Crank, who joined the staff of Laurence 
Scott and Electromotors, Limited, in 1898, and has been 
in charge of mechanical design at the Norwich Work- 
of the firm for upwards of 40 years, is retiring owing 
indifferent health. 

The Court of Directors of the Gas Light and Coke Com 
pany have elected Sm Davip MILNE-WatTson, Bt., LL.D 
D.L., Governor of the company, and Sir Haroip Hart 
LeY, K.C.V.0., F.RS., and Mr. Henry Woopat. 
Deputy Governors, for the ensuing year. 

Mr. J. L. RowsorsaM has been elected a director of 
Switchgear and Cowans, Limited. 

Mr. G. M. MocNaverron, B.Se. (St. Andrews), 
M.Inst.C.E., M.I.Mech.E., Chief Engineer on the Tech 
nical Staff of the Department of Health for Scotland 
has been appointed to succeed Mr. R. G. HETHERINGTON 
C.B., 0.B.E.,-M.Inst.C.E., on the latter's retirement from 
the position of Chief Engineering Inspector, Ministry of 
Health, on May 1. Mr. Hetherington, however, will be 
retained in an advisory capacity. 

Mr. F. E. BUCKELL has been appointed manager of the 
aeronautical department constituted by The Genera! 
Electric Company, Limited, at their head office. 

At the recent annual meeting of the Liverpool Engineer 
ing Society, the retiring President, Mr. H. Pryce-JONEX 
M.Eng., M.Inst.C.E., M.1.E.E., Borough Electrical En 
gineer of Brighton, and formerly Deputy City Electrical 
Engineer, Liverpool, installed the new President for th« 
ensuing year, Mr. F. O. Joun, M.Inst.C.E., M.I.N.A 
Among the newly-elected members of the Society is Mr 
J. Ecctes, B.Sc. (Eng.),. M.1.E.E., M.I.Mech.E 
A.M.Inst.C.E., the new City Electrical Engineer, Liver 
pool. 

The Minister of Fuel and Power has appointed Mr 
T. F. Turner, K.C., to succeed MR. RAYMOND EVERSHED 
K.C., as Regional Fuel Controller, North Midland Region 
Mr. Evershed has been made a Judge of the High Court 


Mr. W. F. NEWELL, B.Sc., A.M.1.E.E., A.F.R.Ae.S. 
has resigned his position on the staff of Sangam 
Weston, Limited, after more than 10 years’ association 
with Weston Instruments, to take up the position of 
technical contracts manager with Automatic Coil 
Winder and Electrical Equipment Company, Limited. 





DIRECTORATE OF IRON AND STEEL PRICES AND STA- 
TIsTics.—Owing to expansion, the Directorate of Price- 
and Statistics, Iron and Steel Control, will consist, in 
future, of three separate departments under the direction 
of Mr. R. M. Shone, former Director of Prices ani 
Statistics, who will now occupy the post of Gener#! 
Director. The head of the new department will be M: 
Cc. F. Pagnamenta, who will be Director of Prices : 
Mr. J. W. Erskine, Director of Costs; and Mr. 8. 1 
Clark, Director of Statistics. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The latest reduction in fuel 
supplies is likely to reduce steel production. The first 
reduction in coal supplies was tered by a d- 
able effort on the part of the makers, but it seems in- 
evitable that output will suffer under the new restrictions. 
In some branches of trade it has been only with difficulty 
that makers have been able to satisfy their consumers’ 
requirements and in these cases the demand will now 
certainly exceed the output. A reduction in the number 
of shifts worked in most plants is probable. Very large 
tonnages of plates are being supplied to shipbuilders and 
prefabricators, and there is also a keen demand for light 
and medium plates for other purposes. The container 
industry is being well supplied with light-gauges sheets. 
Re-rollers have plenty of work in hand and their main 
demand is for billets and sheet bars as the stocks of 
\merican “semies” are running low. Market prices are 
unaltered and are as follows :—Boiler plates, 171. 12s. 6d. ; 
ship plates, 161. 3s.; sections, 151. 8s.; medium plates, 
; in. and thicker, rolled in sheet mills, 211. 15s.; black- 
steel sheets, No. 24 gauge, 22]. l5s.; and galvanised 
corrugated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, 
for home delivery. 

Valleable-Iron Trade.—There is nothing to report in 
the malleable-iron trade and market prices are unchanged. 

Scottish Pig-Iron Trade.—There are some reports of 
reduced supplies of iron ore which, however, do not 
appear yet to have been substantiated. There is no 
alteration in market prices. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—Although in some parts of 
the coalfield absenteeism after the Easter stoppage 
showed a marked reduction as compared with recent 
post-holiday periods, the loss of production following 
soon after the recent strikes has not yet been fully made 
good. As a result, although there was a keen demand 
for all classes on the steam-coal market during the past 
week, operators were only able to acvept the highest 
priority orders. The heavy deliveries being made to 
the essential war industries and the public-utility under- 
takings were still absorbing practically the whole of 
current outputs and most producers already had sufficient 
business in hand from these ces to t for a 
very large part of their potential productions for some 
months to come. As a result of the necessity for retain- 
ing as much coal as possible for the home trade, there was 
little export business during the week. Shipments 
abroad were chiefly confined to supplies for the important 
users in the Mediterranean area. Neutral customérs 
were showing good attention but found it impossible to 
secure supplies. Even the lowest grades, which they 
have been content to take up till now, were no longer 
readily obtainable and business was severely hampered. 
The market as a whole continued to display a very firm 
tone. There was a keen inguiry for the sized and bitu- 
minous small classes which, however, r ined ext ly 
scarce and well sold forward. Supplies of the large 
classes also were not easy to stem for the next few months, 
while best dry steam smalls were busily engaged. In- 
feriors were only quietly offered. There was a slow 
request for gas cokes, but foundry sorts attracted con- 
siderable interest and were well sold ahead. 











Tue Late Mr. O. 8. Nicnors, M.C.—It is with regret 
that we record the death, on April 12, of Mr. Oretie 
Stanley Nichols, who had been connected with the 
British Thomson-Houston Company, Limited, for about 
33 years and was manager of the Birmingham district 
office of the firm. Mr. Nichols was born on February 9, 
1892, in Brisbane, Australia, but was educated at Chat- 
ham House School, Ramagate, and received his scientific 


- education at Finsbury Technical College, London. He 


entered the testing department of the British Thomson- 
Houston Company for training in 1911. Soon after the 
outbreak of the war of 1914-18, he joined the Army, 
served in France as a Lieutenant in the Royal Field 
Artillery and was awarded the Military Cross. In Febru- 
ary, 1919, on returning to civil life, he rejoined the 
British Thomson-Houston Company at Rugby and 
worked for two years in the supply department. He 
then went to the Birmingham office as power representa- 
tive under Mr. Ramsden, and, in March, 1925, was 
appointed manager of the company’s Middlesbrough 
office. After five years at Middlesbrough, Mr. Nichols 
was made manager of the Liverpool office, and in February, 
1933, he was transferred to the Sheffield office as manager. 
\s stated on page 108, ante, Mr. Nichols succeeded Mr. 
F. Hughes-Caley as manager of the Birmingham office 
when the latter retired early this year. Mr. Nichols was 
elected an associate member of the Institution of Elec- 
trical Engineers in 1934. 


| which has been unint 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The Easter holiday at the Sheffield 
and district steel and engineering works was of longer 
duration than was originally intended because of fuel 
shortage. Production has been retarded considerably, 
but for some time programmes have been so well in hand 
that the actual hindrance has not been so acutely felt 
as would have been the case some months ago when 
pressure for delivery was much greater than it is now. 
Town gas is largely used in Sheffield industry, and the 
reduction of supply by 75 per cent. during the miners’ 
strikes was a serious blow. Mills and furnaces had to 
be brought virtually to a standstill at many important 
works. Fortunately, reserves of steel and engineering 
products are at a very satisfactory level, and supplies of 
steel and tools from the United States under Lease-Lend 
filled many gaps. 

South Yorkshire Coal Trade.—Many thousands of mine- 
workers returned to work after the Easter holidays, and 
at some pits work was carried on during the Easter holiday 
period, some of the miners being anxious to make up for 
lost time. Supplies of coal, however, are extremely short 
and it will be a long time before it will be possible for 
industrial concerns to build up their depleted reserves of 
coal and coke. The supply of empty wagons at pit-heads 
is very satisfactory, and special arrangements have been 
made for the working of coal trains away from the pits 
as quickly as possible. The scarcity of cokjng coal 
greatly hampered the production of coke and the supply 
of coke-oven gas to the South Yorkshire Gas Grid. Stocks 
of inferior fuels, such as washery fines, have been con- 
siderably reduced during the strike period, and heavy 
recourse has been made to outcrop coal, the production of 
rupted. Special transport ar- 
rangements have permitted extensive withdrawals from 
the big stocks of outcrop coal that had been accumulated 
on the sites. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Slackness at certain works con- 
tinues but producers of most descriptions of iron and 
steel are busily employed and the aggregate tonnage 
output is still high. The foundry trade, in general, is 
quiet, but the engineering establishments are actively 
employed. Under such conditions the consumption of 
high-phosphorus iron is light but large quantities of 
low-phosphorus and refined qualities are passing into use. 
There is no lack of pig iron for essential purposes. 
Difficulties of distribution owing to wagon shortage is 
hampering steel producers more than makers of other 
commodities, but sufficient tonnage to meet urgent needs 
is reaching priority buyers. 

Basic Iron.—Basic blast furnaces are turning out 
rather more than sufficient tonnage for the needs of the 
makers’ own steel producing works but, as such require- 
ments are expected to increase, the situation does not 
justify the release of parcels for use elsewhere. 

Hematite, Refined and Low-Phosphorus Iron.—The 
make of hematite is still very limited but producers are 
able to meet the urgent requirements of consumers. 
Supplies of low and di phosphorus and refined iron 
are steadily absorbed but there is no shortage of those 
commodities. 

Manufactured Iron and Steel.—Semi-finished iron is in 
satisfactory supply and finished-iron producers are turn- 
ing out sufficient tonnage of heavy descriptions of 
material. A reduction in the deliveries of home-made 
steel semies has not checked activity at the re-rolling 
mills where @ more extensive use has had to be made of 
inferior material and of imported billets. The demand 
for plates and sheets is still the outstanding feature of 
the finished-steel industry. Makers’ bookings extend to 
beyond the end of June. Light and medium sections 
are well sold and buyers are still in the market with sub- 
stantial orders. Heavy joists, however, continue in 
little demand and contracts in hand are approaching 
completion. Makers have other work to deal with that 
will keep their rolling-mill plant well employed. There 
are ready outlets for parcels of railway requisites, pit 
props and colliery roofings. 

Scrap.—Cast-iron scrap and heavy steel scrap, as well 
as machinery metal, are in good demand and users ‘could 
take larger deliveries. 








LECTURE ON BRITAIN’s ELECTRICITY SUPPLY.—Pro- 
fessor R. O. Kapp, Director of the Electrical Engineering 
Laboratories at University College, London, will deliver 
a public lunch-hour lecfhre on “ Britain’s Electricity 
Supply ” from 1.15 to 2 p.m., on Thursday, May 11. 
The lecture, which will be delivered in the Anatomy 
Theatre of the College, Gower-street, W.C.1, is open to 





all without fee or ticket. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF CIVIL ENGINEERS.—North-Western As- 
sociation : Saturday, April 22, 2.30 p.m., The Engineers’ 
Club, Albért-square, Manchester. Joint Meeting with 
the North-Western Branch of THe INSTITUTION OF 
MECHANICAL ENGINEERS. Symposium of short papers 
dealing with aspects of civil engineering contractors’ 
plant, by Sir George M. Burt and others. Wednesday, 
April 26, The Engineers’ Club, Albert-square, Manchester. 
6 p.m., Students’ Meeting. 6.15 p.m., Annual General 
Meeting. 6.30 p.m., “ Engineering in China,” by Mr. 
R. B. Whittington. 

INSTITUTION OF MECHANICAL ENGINEERS.—Y orkshire 
Graduates’ Section: Saturday, April 22, 2.30 p.m., The 
Hotel Metropole, Leeds. Annual General Meeting. 
“ Some Criteria of the Failure of Materials Under Stress,” 
by Professor F. C. Lea. Midland Branch: Thursday, 
April 27, 5.30 p.m., The James Watt Memorial Institute, 
Birmingham. (i) “ Building-up and Hard Surfacing by 
Welding,” by Mr. W. Andrews. (ii) “‘ Problems Con- 
nected with the Reclamation of Worn Parts by the Metal- 
Spraying Process,” by Mr. W. E. Ballard. (iii) “‘ The 
Repair of Worn or Over-Machined Parts by Electro- 
deposition,’”” by Mr. A. W. Hothersall. Institution: Fri- 
day, April 28, 5.30 p.m., Storey’s-gate, St. James’s Park, 
S.W.1. General Meeting. ‘“ The Application of Fabri- 
cated Construction to Machine Design,” by Mr. F. 
Koenigsberger. North-Western Graduates’ Section : Satur- 
day, April 29, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. Annual General Meeting. “‘ Theories 
of Metal Cutting,” by Mr. A. G. Jones. 


INSTITUTION OF STRUCTURAL ENGINEERS.— Yorkshire 
Branch: Saturday, April 22, 2.30 p.m., The Hotel Metro- 
pole, Leeds. “ Plastics in Structural Engineering and 
Building,” by Dr. E. F. Brookman and Mr. J. W. Mayhew. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sunday, April 23, 3 p.m., 12, Hobart- 
place, 8.W.1. “‘ The Sports Car: Its Past and Future,” 
by Mr. C. Kimber. Coventry Graduates’ Section : Thurs- 
day, April 27, 7 p.m., The Technical College, Coventry. 
“ Brains Trust ” Meeting. 

RoyaL Society or Arts.—Monday, April 24, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture: “ The Future of Commercial Aviation,” by Sir 
A. H. Roy Fedden. Tuesday, April 25, 1.45 p.m. 
“ Secondary Industries in South Africa,” by Mr. A. P. 
van der Post. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
April 24, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ Fuel and 
Power,” to be opened by Mr. J. F. Field. North Midland 
Centre: Tuesday, April 25, 7 p.m., Guildford Hotel, 
Leeds. Annual General Meeting. North-Western Centre : 
Tuesday, April 25, 7 p.m., College of Technology, Man- 
chester. Lecture: “ Life and Work of Nikola Tesla,” by 
Dr. A. P. M. Fleming. East Midland Sub-Centre: Wed- 
nesday, April 26, 2.30 p.m., Loughborough College, 
Loughborough. “ A Survey of the Problems of Post-War 
Television,” by Mr. B. J. Edwards. South Midland 
Students’ Section : Wednesday, April 26, 6.30 p.m., The 
James Watt Memorial Institute, Birmingham. “ Private 
Automatic Telephone Systems,” by Mr. K. R. Matthews. 
Institution : Thursday, April 27, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Kelvin Lecture: “ Mag- 
netism in Theory and Practice,” by Prof. E. C. Stoner. 


INSTITUTION OF THE RUBBER INDUSTRY.— Manchester 
Section: Monday, April 24, 6.15 p.m., The Engineers’ 
Club, Manchester. Annual General Meeting. Film : 
* Rubber in the Rouge.” 

INSTITUTE JF REFRIGERATION.—Tuesday, April 25, 
5.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, 8.W.1. Discussion on “‘ Educa- 
tion in Refrigeration,”’ to be opened by Dr. W. Abbott. 


INSTITUTION OF PRODUCTION ENGINEERS.—W olver- 
hampton Section: Tuesday, April 25, 6.30 p.m., County 
Technical College, Wednesbury. ‘“ Welding,” by Dr. 
J. H. Patterson. Manchester Section: Wednesday, April 
26, 7.15 p.m., College of Technology, Manchester. “ Cut- 
ting Fluids,” by Messrs. A. A. Pollitt and L. Massey. 
Also at the Manchester Section: Saturday, April 29, 2.30 
p.m., The University, Liverpool. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 28, 
6.30 p.m., 39, Victoria-street, S.W.1. ‘“‘ Probable De- 
velopments of Prime Movers,” by Mr. J. Calderwood. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
April 28, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. ‘“‘ Inspection and Maintenance of Lifting 
Machines and Tackle,” by Mr. W. Duckworth. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Birmingham 
Branch: Friday, April 28, 7.30 p.m., The James Watt 
Memorial Institute, Birmingham. “ An Introduction to 





Spectrographic Analysis,” by Dr. A. G. G. Leonard. 
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Foreign and Colonial subscribers receiving incom- | 
plete copies through the newsagents are requested to| ALTHOUGH there have been local shortages of 
communicate the fact to the Publisher, together with | water in many districts on numerous occasions in 
the agent's name and address. | Great Britain, even in years of high average rainfall, 
| the general question of water supply had not caused 
ADVERTISEMENT RATES. |much public concern during the present century 

ee | until the low rainfall of 1932-33, and the prolonged 

The c for advertisements classified under the | drought of the following year, forcibly directed 
Headings of Appointments Open, Situations Wanted, | attention to the problem. That it had not escaped 
Tenders, &c., is six shillings for the first four lines, | the notice of water engineers, of course, was amply 
pa —_ _ bay ~~ poe Segenee, Bee line ne © | demonstrated by the constant flow of applications 
pag prs ends cdayptars 9 + Vuaphetastsal wnt ser Aereemttmner. | to Parliament, in the latter half of the Nineteenth 
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six words. When an advertisement measures an inch | Powers to establish new water-supply undertakings 
or more the charge is 18s. per inch. Payment must | or to extend those already existing ; but the public 
oe. all orders for — eter Ta — | accepted these developments more or less as a matter 
wise their insertion cannot be guaranteed. Terms for | of course, and were the less influenced to give 
displayed advertisements on the wrapper and on the | individual consideration to the possibility of cae 
inside pages may be obtained on application. The| shortage by the incidental fact that the total of 
pages are 12 in. deep and 9 in. wide, divisible into four | Se y end haod-euttiand f hich 
columns, of 2} in. in width. Serial advertisements will | t-up areas and — roads, a 
be inserted with all practicable regularity, but cannot | the rainfall ran directly to waste instead of seeping 
be guaranteed. l|into the ground to augment the subterranean 
| Teserves, was very much less than it had become by 
TIME FOR RECEIPT OF ADVERTISEMENTS. 1934. The average consumption of water per head 


| of the population was also less ; there is little doubt 
the current week’s issue must be delivered not ‘®t the shortage in that year was appreciably 
Alterations | *4fected by the post-war housing developments, 
be received | most of which comprised houses which were fitted 
| with baths and occupied by people who used them 
| with increasing frequency. These and similar 
| factors, largely artificial in origin, combined to pre- 
| pare the way for the campaign for the construction 
| of a ‘‘ Water Grid,” analogous to the electricity- 
| supply Grid, with which Mr. A. E. L. Chorlton, M.P., 
All accounts are payable to “ ENGINEERING,” Ltd was prominently associated ; indeed, it is fairly safe 
Cheques should be crossed “ The National Provincial | © Say that, in face of the experience of the 1934 
Bank, Limited, Charing Cross Branch.” Post Office | drought, someone else certainly would have proposed 
Orders should be made payable at Bedford Street, | some such scheme if he had not done so. 
Strand W.C.2. | Later building developments, combined with the 
| widespread construction of hard-surfaced roads and 
INDEX TO VOL. 156. the steady increase in individual consumption, con- 
Ses tinued to keep the matter fairly prominently in the 
The Index to Vol. 156 of ENGINEERING, | public mind, and it was generally appreciated that 
(July-December, 1943) is now ready and will the immense housing schemes that would require 
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postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications 





attention immediately after the present war would 
involve problems of water supply (and, of course, 
drainage, since the two are closely interlinked) on a 


fruits of which are summarised in the White Paper 
on “‘A National Water Policy,”* which has been 
prepared jointly by the Ministries of Health and of 
Agriculture and Fisheries, and the Department of 
Health for Scotland, for submission to Parliament 
as a basis for suggested legislation to co-ordinate the 
supply and distribution of water, 

The White Paper consists of an introductory sec- 
tion in which the general poliey is briefly outlined ; 
a section dealing with the various aspects of the 
problem in greater detail—the defects of the present 
rather haphazard system, the objects and principles 
of a national water policy, the suggested organisa- 
tion and the powers required, the question of rural 
water supplies, etc. ; river boards, to deal with the 
wider functions such as land drainage, the preven- 
tion of pollution, fisheries, aud navigation; and 
appendices in -which are discussed the growth of 
public water supplies, the influence of geological 
factors on supply, and the provision of compensa- 
tion water where streams are tapped near the source. 

The primary points emphasised in the survey are 
that ‘there is in this country ample wgter for all 
needs ’’ and that the real problem is not one of total 
resources but of distribution. This is a comforting 
assurance ; less necessary, perhaps, in the northern 
and western parts of Great Britain, where the rain- 
fall is usually too liberal to pass unnoticed by the 
individual, than in the eastern and southern areas, 
where practically all supplies must be pumped 
(involving the consumption of fuel which must be 
brought from a distance) and adjurations to econo- 
mise in the use of water are consequently much more 
frequent. The difficulties inherent in a pumped 
supply have been aggravated in recent years by the 
gradual drift of population to the southern counties, 
and especially to the London area, which now con- 
tains about a quarter of the whole population of the 
country. The White Paper mentions that the total 
supplied by the nation’s water undertakings (exclud- 
ing Northern Ireland, which is outside the scope of 
the review) now amounts to some 500,000 million 
gallons a year, but it does not indicate the distribu- 
tion of this demand. According to recent returns, 
however, the Metropolitan Water Board alone sup- 
plies over 103,000 million gallons a year; and this 
undertaking is by no means the only one, although 
it is the largest by a considerable margin, serving 
the area of Greater London. 

The main proposals comprised in the suggested 
national policy are based on three fundamental 
principles, of which the first is that there shall be 
adequate control of all water supply services, but 
that this control shall be imposed or increased only 
where the change can be justified by greater effici- 
ency or reduced cost. The assurance is given that 
there is no desire to interfere arbitrarily with exist- 
ing undertakings where these are already functioning 
adequately and efficiently. The second principle 
is that the responsibility for domestic supplies shall 
rest with democratic bodies; ‘“‘ at the centre, with 
Ministers responsible to Parliament” and “at the 
circumference, with the responsible local authori- 
ties.” Thirdly, sectional interests shall be sub- 
ordinate to the national interest, but with the right 
of appeal to the responsible Minister or, where appro- 
priate, to Parliament. 

On this basis, it is proposed that the Ministers 
responsible for the national health shall be given the 
statutory duty of promoting the provision of water 
supplies and of conserving water resources. At 
present, their powers are not clearly defined, but it 
is now proposed that the central planning of water 
policy shall be the function of these Ministers, who 
shall base their plans “ on information, systematic- 
ally collected and assessed, regarding water resources 
and needs.” For this purpose, the Central Advisory 
Water Committee for England and Wales, and a 
corresponding body to be set up for Scotland, would 
be given statutory powers and would advise the 
Ministers, on their own initiative, on general princi- 
ples affecting water administration. The work of 
the Inland Water Survey, at present somewhat 
retarded by war conditions, in collecting and collat- 
ing data and making them generally available, is 
to be “* pressed on with vigour”; while surveys of 
the bulk needs of large areas, hitherto undertaken 








correspondingly increased scale. Hence arose the 
Governmental inquiry into the whole question, the 


* Omd. 6515. London: H.M. Stationery Office. [Price 
6d. net.) 
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by the Regional Advisory Water Committees, would 
be continued, the Committees themselves being 
reconstituted and given power to collect information 
and statistics. It is proposed, also, that surveys of 
the efficiency of water supply services should be 
made regularly by the expert staff of the Ministry 
of Health, suitably strengthened for the purpose ; 
and that greater use should be made of the resources 
of Government departments—especially the Minis- 
try of Agriculture and Fisheries, and the Ministry 
of Town and Country Planning—in gathering 
information relating to supplies and requirements. 

The present powers and duties of local authorities, 
and the existing general framework of water under- 
takings, would be retained; but the Minister of 
Health would be given additional powers to correct 
deficiencies, and the amalgamation of undertakings 
would be encouraged, and, if necessary, enforced, to 
promote efficiency and economy. Should the need 
arise, one undertaking would be compelled to give 
a bulk supply to another. Special steps would be 
taken to protect water resources against misuse, 
waste, and pollution. Undertakings would be 
enabled to take water from rivers and streams (“‘ on 
reasonable terms,” and “subject to proper safe- 
guards ’’) and to acquire land compulsorily. 

Of great national importance is the declared 
principle that industry and agriculture shall have 
the right, in certain circumstances, to be supplied 
with water on reasonable terms and conditions ; and 
the proposal that, in advance of the general legisla- 
tion that would be needed to give effect to the 
national policy if it is adopted by Parliament, a 
Bill should be presented at an early date to provide 
Exchequer grants to the totals of 15,000,0001. for 
England and Wales, and 6,375,000. for Scotland, 
for the extension of piped water supplies and sewer- 
age in rural areas. The scheme to secure piped 
supplies for agricultural land would be extended to 
cover farm houses and cottages ; and the Bill would 
abolish special expenses, so far as these were not 
paid directly by the consumers, and would meet 
such costs out of the general rate, thus spreading 
the burden over the district instead of imposing it 
g0lely on the individual parish. 

The section of the White Paper dealing with 
River Boards is the outcome of the third report of 
the Central Advisory Water Committee, which 
recommended that 29 such Boards should be con- 
stituted for England and Wales, to take over the 
land-drainage functions of the existing Catchment 
Boards ; those of the 1,600 local authorities respon- 
sible for preventing pollution, under the Rivers 
Pollution Prevention Acts and other enactments ; 
and all the powers and duties of the present Fishery 
Boards. Questions of navigation would require 
special consideration in individual cases, as this 
subject would not come normally within the purview 
of the proposed River Boards, but powers would be 
taken to transfer navigational functions where 
consultation with the Ministry of War Transport 
showed this course to be desirable. 

Broadly considered, the proposed national policy 
for water supply and sewerage appears to be sound 
enough in principle, though it is obvious enough that 
to implement it on the scale outlined may involve 
questions of practical expediency that may modify 
the scheme in local detail. One great difficulty, 
referred to in the White Paper, is that of predicting 
the probable distribution of the industry and popula- 
tion of the country when the upheaval of the war 
has subsided. Many industrialists have expressed 
the view that the decentralisation necessitated by 
war conditions will become permanent to a consider- 
able extent; but at least as many will seize the 
first opportunity to return to their old centres, and 
the amenities offered by large towns will certainly 
continue to attract the more mobile classes of labour, 
once the housing shortage is in a fair way to solution 
and the projected temporary houses have given 
place to more permanent accommodation. On the 
other hand, it is not easy to prophesy the effect of 
such schemes as that for hydro-electric development 
in Scotland ; it does not follow that shifting the 
centre of gravity of the industrial power load will 
induce a comparable shift in the centre of gravity 
of the industrial population, and it is this, in prob- 
ably a majority of cases, which most considerably 
influences the demand for water and sewerage. 


” 





STANDARD SCREW 
THREADS. 


WHEN Joseph Whitworth introduced his standard 
screw threads in 1840, he did not attempt to devise 
any “best” form of thread, or relation between 
pitch and stock diameter. He was a very practical 
man and realised that the best hopes for the success 
of his proposals lay in relating them as closely as 
possible to the practice of his time. He accordingly 
collected samples from the more important engin- 
eering firms and based his standards on the average 
of what he found. This is not to say that his bolts 
and nuts were a collection of unrelated average 
samples of current practice. Order was introduced 
into what was probably chaos, and the threads 
throughout the series are based on the formula, 
depth of thread equals pitch multiplied by 0-6403. 
The reason for adopting 55 deg. as the angle of the 
thread was presumably because this represented 
the best approximation to average practice. Whit- 
worth’s practical method of dealing with the pro- 
blem with which he was concerned resulted in the 
immediate success of his proposals. 

When William Sellers devised his system of screw 
threads, which was recommended for adoption as a 
standard by a committee of the Franklin Institute 
in 1864, he was not breaking new ground as Whit- 
worth had done a quarter of a century earlier. By 
that year, mainly due to the work of Whitworth 
both on screw threads and gauges, the value of 
standardisation in engineering practice had become 
generally realised, although developments were far 
from having reached the conditions of the present 
day. It may be presumed that, by adopting a 
thread angle of 60 deg. and replacing the rounded 
portion at the top and bottom of Whitworth 
threads by flats, Sellers aimed at simplifying manu- 
facturing procedure. In the relation between bolt 
diameter and the number of threads per inch he did 
not depart greatly from Whitworth’s system. 
After its introduction, the Sellers’ thread gradually 
came into use in the United States and was renamed 
the United States Standard Thread. Following the 
issue of a report by the National Screw Thread 
Commission, which was appointed by Act of Con- 
gress in 1918, the name was again altered to the 
American National Standard. 

The National Screw Thread Commission intro- 
duced a series of tolerances for various classes of 
work, and, at the same time, a fine-thread series 
of screws, the old Sellers standards, with some 
alterations, becoming the coarse-thread series. Both 
Whitworth and Sellers threads are of the general- 
purpose class and are unsuitably coarse for much 
modern work. This applies particularly to the 
smaller sizes, and Whitworth bolts and screws 
below } in. diameter may be said to have gone out 
of existence. They are not specified by the British 
Standards Institution, their place being taken by 
British Association threads. A series of British 
Standard fine threads has also been introduced, 
but these are of coarser pitch than the American 
Standard fine thread series. The United States 
standards retain the Sellers angle of 60 deg. and 
the British standards the 55 deg. of Whitworth, 
except that the British Association threads employ 
an angle of 47} deg. 

This brief description of the present screw-thread 
position as between this country and the United 
States is far from complete, but it is sufficient to 
indicate the difficulties which will have to be faced 
if inter-standardisation is to be attempted. Present 
ideas about future world co-operation also suggest 
that Continental practice should not be ignored 
in a general examination of the subject. There is 
actually an International Standard Screw Thread 
in existence. This was officially adopted at the 
Congrés International pour |’Unification des Filet- 
ages held at Ziirich in 1898. The thread covered 
by this standard is of the same form as that of 
the American standard, being based on the for- 
mula: depth of thread equals pitch multiplied by 
0-6495; the angle is 60 deg. The standard sizes 
are naturally expressed in millimetres and no really 
international system of screw threads could be intro- 
duced successfully without the whole question of 
the universal employment of metric measures being 





faced and settled. This difficult matter must be 
left for the future, but a step in the right direction 
would be taken if the United States and Great 
Britain could agree on a common standard. 

The existence of American standard threads on 
machine and other tools imported into this country 
has long caused inconvenience, which the present 
situation has greatly accentuated. In order to 
consider what, if any, ad hoc measures could use. 
fully be taken in relation to the bearing of screw- 
thread problems on the war effort, a series of 
conferences were held in November and December 
of last year under the auspices of the American 
Standards Association. These were attended by 
experts on screw-thread problems from this country, 
including a representative of the British Standards 
Institution. The Canadian Standards Association 
also took part in the conferences. Although it was 
not their primary purpose, the meetings very 
naturally raised the question of a standard Anglo. 
American thread form and pitch series. This was 
not a matter which could be settled at the con 
ferences, or even discussed in the detail which wil! 
ultimately be necessary, but the representatives of 
all three countries concerned showed their interest 
in the matter and expressed a willingness to tak: 
part in a further conference definitely convened tv 
explore the possibility of a universal form of thread. 
It was agreed that each of the countries concerned 
should set up groups of experts to consider th: 
matter in detail, the results of their deliberations 
being communicated to a further internationa! 
conference, to be held in the near future, probably in 
Great Britain. 

When the British Mission which had attended th: 
American Standards Association conferences re 
turned to this country, they placed the matter in th: 
hands of the British Standards Institution, which 
has assumed responsibility for handling the investi 
gations and discussions in this country, and th: 
subject is now under active consideration by the 
Technical Committee on Screw Threads of the 
Institution. Any alteration in British screw-thread 
standards would be of widespread effect and would 
have ramifications of which it is difficult to estimat: 
the extent and influence. In these circumstances, 
the British Standards Institution committee are 
anxious to have before them any suggestion bearing 
on the subject from competent engineers, to assist 
them in formulating preliminary proposals for sub- 
mission to the forthcoming international conference. 
The recent meetings held in the United States 
were attended by a large number of American 
experts representing Service departments and large 
industrial firms, and it is clearly desirable that 
corresponding authorities in this country should 
let the British Standards Institution have the benefit 
of their experience and knowledge. Firms concerned 
with the production of screw threads, or the manu- 
facture of tools or machines for thread cutting, are 
accordingly invited to get into touch immediately 
with the Institution committee. 

Although manufacturers of screws and screwing 
appliances are naturally those who would be most 
directly affected by any change of standards, the 
point of view of the users of screws, as distinct from 
their makers, cannot be ignored. No doubt the 
conference, or negotiations relating to it, will furnish 
opportunities for expressions of opinion from respon- 
sible engineering quarters. The problem which is 
ing faced is made up of two factors. These are 
the most desirable thread form and the relationship 
between pitch and diameter. On the latter of these 
considerations it is likely that the user will 
have something to say. Thread form is perhaps 
more a matter for the screw maker. Long experience 
has shown that thread angles of 55 deg. and 60 deg. 
are both satisfactory in practice, but the choice of 
the best angle is a matter on which theoretical 
considerations have a bearing. The greater the 
angle of the V, the greater the friction between 
a bolt and nut, but at the same time the greater 
the bursting action on the nut. These and similar 
considerations are matters which lend themselves 
to investigation, and the British Standards Institu- 
tion committee would accordingly be glad to have 
their attention drawn to any existing authoritative 
data bearing on screw-thread research, or which may 
have useful relation to the problem concerned. 
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for the production of prototypes, but the Association | triangular in shape but, for some years past, the 
NOTES. has been asked to equip two demonstration houses | circular type had been employed for bomber crews 


“Homan TORPEDOES.” 


Tue identity of the anonymous writers who com- 
pile the “ citations” in the London Gazette notices 
of awards for gallantry have never been disclosed, 
to our knowledge, even in response to Parliamentary 
criticism of their literary efforts, so it is probably 
useless to speculate on the authorship of the term 
‘human torpedo,”’ applied to the weapon employed 
against Italian ships in Palermo harbour in January, 
1943. The scanty particulars now officially re- 
vealed show that the weapon resembles a normal 
torpedo with a detachable head, and is electrically 
propelled and provided with radio equipment. The 
crew of two, clad in self contained diving suits, sit 
astride the torpedo, which is navigated near the sur- 
face, with the crew’s heads above water, until it 
approaches the target ship. It is submerged beneath 
the target, to which the detachable explosive section 
is attached by means that are not yet disclosed ; and 
the crew then endeavour to get as far away as possi- 
ble before the time fuse detonates the charge. The 
Palermo attack resulted in the sinking of the cruiser 
Ulpio Traiano and the disablement of the transport 
Viminale ; a most courageous exploit, which fully 
earned the award of the D.S.O. to Lieutenant 
R. T. G. Greenland, R.N.V.R., and Sub-Lieutenant 
R. G. Dove, R.N.V.R., and the Conspicuous Gal- 
lantry Medal to Leading Signalman A. M.. Ferrier 
and Leading Seaman J. M. Freel, and mentions in 
dispatches for Petty Officer J. M. Miln and Able 
Seaman H. V. Worthy. 


(we Brirish ELecrricaAL AND ALLIED MANnv- 
FACTURERS’ ASSOCIATION. 


It is stated in the annual report of the British 
Electrical and Allied Manufacturers’ Association, 
for the year 1943, that nearly the whole of the 
industry with which the Association is concerned 
has been concentrated on work for the various 
Services and Government departments. It is 
natural that in these circumstances no detailed 
information about the nature of these activities 
is given. There is no doubt that the existence of 
the Association is of great benefit to member firms 
in the circumstances in which they are now operat- 
ing, since, as it speaks for the industry as a whole, 
it can obtain attention and consideration in official 
quarters which might be denied even to the largest 
individual firm. An example of the valuable work 
which an organisation of this kind can do is furnished 
hy discussions which are being carried on with the 
Board of Trade concerning the disposal of Govern- 
ment-owned electrical equipment which will become 
redundant after the war. Unorganised disposal of 
this material, of which there may be a large quantity, 
might have very undesirable effects on manufactur- 
ing industry. Apparently negotiations in connection 
with this matter are not yet complete, but the 
report states that it is confidently hoped that satis- 
factory arrangements will be made which will both 
benefit the Treasury and protect industry. Contact 
has also been maintained with the Board of Trade 
in connection with problems of post-war recon- 
struction. Towards the end of 1943, the Board 
issued a questionnaire dealing with the position 
and needs of the electrical industry after the war. 
The information received from member firms was 
incorporated in a consolidated report which was 
presented to the Board last January, but this is to 
be followed up by a further report dealing with the 
particular difficulties of various sections of the 
industry. In conjunction with the Federation of 
British Industries, the Association has also been in 
constant touch with the Board of Trade concerning 
Government control of prices after the war. It is 
hoped that satisfactory arrangements in connection 
with price control in the immediate, and difficult, 
post-war period will result from the discussions now 
being carried on. Another post-war matter which 
has been the subject of attention is the design of 
domestic equipment for small houses. The Associa- 
tion, through the Ministry of Works (I.E.E.) 
Installations (Study) Committee has had many 
discussions with the authorities concerned. It has 


not been found possible to induce the Government 


in the London area with electric cooking, heating 
and lighting apparatus. A further important 
matter mentioned in the report is the possibility 
that in the near future a joint committee of the 
British Engineers Association and the B.E.A.M.A. 
may be set up. If this desirable arrangement is 
carried out, it will enable the engineering industry 
to speak with one voice on matters of major 


policy. 
Tue INstrTUTION OF CHEMICAL ENGINEERS. 


The services rendered by chemical engineers in 
connection with refrigeration were stressed by 
Colonel J. J. Liewellin, C.B.E., M.C., T.D., the 
Minister of Food, when replying to the toast of His 
Majesty’s Ministers, pro by the President, Mr. 
F. A. Greene, M.I.Mech.E., M.1.E.E., M.I.Chem.E., 
at the luncheon of the Institution of Chemical Engi- 
neers, held at the Connaught Rooms, London, 
W.C.2, on April 14. He added that the applications 
of refrigeration would continue to increase and that, 
after the war, larger numbers of refrigerated ships, 
railway wagons and motor lorries would be needed 
to cope with the growing demand for such facilities, 
The community was also much indebted to the 
chemical engineer for his work in connection with 
the dehydration of foodstuffs, which was proving 
of immense value in war-time and might have a 
future when peace was restored. The luncheon 
followed the 22nd annual corporate meeting of the 
Institution at which the President took the chair. 
The annual report of the Council for the year ended 
December 31, 1943, showed that there were 1,449 
members on the roll, as compared with 1,322 on 
December 31, 1942. The Council recorded with 
regret the deaths of a number of members, among 
whom were Dr. W. H. Hatfield, F.R.S., Mr. H. M. 
Ridge, and Dr. F. 8. Sinnatt, C.B., F.R.S. During 
the year it had been decided to award a bronze 
medal to the best student in chemical engineering 
of each session at the Imperial College of Science 
and Technology, London. This is to be known 
as the Hinchley Medal and will commemorate 
the work of the late Professor J. W. Hinchley as the 
first Professor of Chemical Engineering at Imperial 
College and as the first honorary secretary of the 
Institution. The first award of the Medal, for 
1943, had been made to Mr. S. 8S. Grimley. In the 
course of his presidential address, on “ Our Title ; 
a Reminder,” Mr. Greene stated that the scheme 
for university courses in chemical engineering which 
was about to be made available by the Council of 
the Institution, it was hoped, would be of consider- 
able value to teaching bodies which were desirous of 
inaugurating courses of study in that subject. 
Excellent work was being done in the Universities 
of London, Manchester, Birmingham, Leeds and 
Glasgow, the Treforest School of Mines and other 
centres, some of which was of a 58 
character. The Institution, however, looked for- 
ward to an increasing number of teaching centres 
becoming available and it was prepared to assist 
to the maximum of its ability in furthering such 
developments. At the afternoon session of the 
meeting, the first J. Arthur Reavell Lecture was 
delivered by Mr. J. G. Bennett. The lecturer, 
who dealt with ‘‘ Coal and the Chemical Industry,” 
spoke of the importance of the element carbon and 
gave an outline of the history of coal utilisation 
and of the various coal-using processes at present 


employed. 
Rosser Dincures in THE Royat Ar Force. 


A talk on the evolution of the rubber dinghies 
used by aircraft crews of the Royal Air Force after 
making a forced descent on the sea, was given by 
Mr. C. A. Robertson at the Imperial Institute, South 
Kensington, on the occasion of the last meeting of 
the present session of the London Section of the 
Institution of the Rubber Industry. Mr. Robertson 
said that the number of lives saved by means of 
rubber dinghies, during’ the present war, ran into 
thousands, although exact statistics could not be 
given for security reasons. The Air-Sea Rescue 
Service was most efficient and it played a very 
important, if in some respects unspectacular, part 


and the oval type for single-seater fighter pilots, 
These had the great advantage of maximum resist- 
ance to overturning in a rough sea ; they were stowed 
in a small space in one of the upper wings of the air- 
craft and were provided with automatic and also 
hand inflation equipment. The dinghies were made 
of stout rubberised fabric and were fitted with 
waterproof weather covers for the crew, charts, 
wireless apparatus, complete navigating and first- 
aid equipment, food and water in containers, a 
telescopic mast and sail, and paddles. Experiments 
with various types of propelling engines were being 
made, but, so far, none had been introduced. The 
sail provided, however, had proved of definite value, 
and directions on how to gteer a course were clearly 
printed on it ; moreover, the various guy ropes were 
of different colours to facilitate their use by the crew. 
The personnel of a bomber had often been picked 
up after having sailed many miles from the vicinity 
of an enemy coast and it was not uncommon for 
airmen to have made a “ voyage”’ of several days 
before being rescued. Actual experience had shown 
that a dinghy could remain in the sea water for 
as long as six months before it began to show signs 
of deterioration. With all its equipment a single- 
seater dinghy weighed only 9} lb., and, in an emer- 
gency, it could support four men. The circular 
dinghies used by bomber crews were capable of 
supporting a weight of over 2 tons. 


Tue Junior InNstiTvTION OF ENGINEERS. 


The annual luncheon of the Junior Institution of 
Engineers was held in the Connaught Rooms, 
London, W.C.2, on Saturday, April 15, the chair 
being taken by the President, Sir Maurice Denny, 
Bt., C.B.E. The guests included Mr. Asa Binns, 
vice-president of the Institution of Civil Engineers ; 
Dr. Harry R. Ricardo, F.R.S., Colonel Sir A. Stanley 
Angwin, D.S.0., and Engineer Vice-Admiral Sir 
George Preece, K.C.B., the respective Presidents of 
the Institutions of Mechanical and Electrical En- 
gineers and the Institute of Marine Engineers ; 
Major-General G. S. Szlumper, C.B.E., of the 
Ministry of War Transport; Sir Amos L. Ayre, 
O.B.E., Director of Merchant Shipbuilding, Admir- 
alty; and Major-General K. C. Appleyard, the 
president-elect of the Junior Institution. At the 
outset of the proceedings, there was an unannounced 
addition to the programme, when Sir Maurice Denny 
handed to the secretary, Mr. G. W. Germain, a 
cheque subscribed by the past presidents, past chair- 
men, members of Council and others of the members, 
to mark his completion of 25 years in’the service of 
the Institution ; a ‘tribute which was supported by 
the hearty acclamation of the large company of 
‘* Juniors’ present. Mr. Asa Binns, in proposing 
the toast of “The Institution;” drew particular 
attention to the fact that 1944 marked the 60th 
anniversary of its foundation, recalling other signi- 
ficant events of the year 1884 and contrasting the 
general condition of the country then with its much 
improved state, in many respects, at the present 
time ; an improvement, he emphasised, that was 
largely due to engineering progress. Mr. J. Calder- 
wood (chairman of the Institution) replied to the 
toast, and showed how, in spite of changing circum- 
stances during the 60 years of its existence, the 
Institution had steadily maintained its aim of cater- 
ing for the junior members of the engineering pro- 
fession, especially by the opportunities it afforded 
them to meet their more experienced seniors on 
friendly terms. Major-General Szlumper (who ob- 
served that one important event of 1884 had not 
been mentioned—the birth of Gilbert Savil Szlum- 
per), proposing the toast of ‘‘ The Sea and the Air,” 
pointed out the close connection of Sir Maurice 
Denny with both fields of transport : as head of the 
shipbuilding firm of William Denny and Brothers, 
he had built many ships of highly specialised types, 
and for some time past he had been closely con- 
cerned with the development of British civil aviation. 
Both fields were of vital importance, for if Britain 
lost the command of either sea or air, the end of the 
Empire would be very near at hand. Sir Maurice 
Denny, i in reply, endorsed Major-General Szlumper’s 
opinion on this point, and, as chairman of the Air 








departments affected to release labour and material 


in modern air warfare. The first dinghies used were 


Registration Board, assured him that the need to 
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ciated. Sir Amos Ayre and Sir George Preece both 
responded to the toast of “‘ Our Guests,”’ proposed 
by Mr. Robert Lowe. Sir Amos, speaking of the 
current epidemic of “‘ planning,’ declared that only 
those who had experienced the problems of produc- 
tion were competent to plan, and the scientific insti- 
tutions would do well to keep that fact in mind ; 
all young men could not go to the top, but they 
should all be shown clearly the way to the top. 
Planning should be three-fold in purpose; in the 
case of ships, they must plan to design, to build, 
and also to operate them, and the same principle 
applied elsewhere. Sir George Preece, who remarked 
that he also dated from the ‘‘ vintage year ’’ of 1884, 
spoke of the valuable work that the Junior Institu- 
tion did in guiding the young engineer; youth 
usually needed some direction, being liable to the 
faults arising from over-enthusiasm. The conclud- 
ing toast of ‘‘ The Chairman,” proposed by Mr. Rex 
Wailes, afforded Sir Maurice Denny an opportunity 
for engineering anecdote of which he took welcome 
advantage, and for a tribute to the “‘ non-sticky 
atmosphere’ of the function which was much 
appreciated. It remains only to add that Mr. W. A. 
Tookey, as toastmaster, saw to it that the tribal 
customs peculiar to the Juniors were properly 
observed. 
Tae Instrrvute oF MARINE ENGINEERS’ 
GUILD OF BENEVOLENCE. 


The tenth annual meeting of the subscribers to 
the Guild of Benevolence of the Institute of Marine 
Engineers was held in London on Wednesday, 
April 12, the chair being taken by Mr. James | 
Carnaghan, chairman of the General Committee of | 
the Guild, who was re-elected to that office in the | 
course of the proceedings. The outstanding event | 
of the year covered by the annual report was the | 
establishment by Mr. H. A. J. Silley and his co- | 
directors of Messrs. R. and H. Green and Silley | 
Weir, Limited, of the John Silley Memorial Fund, 
in commemoration of the late Mr. John Silley, a 
former president of the Institute and a founder of | 
the Guild. The initial donations, with the subse- | 
quent payments to be made under covenant, will | 
amount to approximately 30,0001. The circum- 
stances and terms of the gift were recorded aa} 


encourage British civil aviation was fully appre- | 
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OBITUARY. 


SIR F. N. HENDERSON, K.B.E. 


WE regret to record the death, on April 11, of 
Sir Frederick Ness Henderson, K.B.E., chairman 
since 1928 of the Iron Trades Employers Insurance 
Association, Limited, and a former president of 
the Shipbuilding Employers’ Federation. Sir Fred- 
erick, who was born in 1862, was the son of William 
Henderson, of the shipbuilding family which owned 
the Meadowside Shipyard at Partick, and was trained 
as a naval architect. His education was obtained 
j at Albany Academy and at Glasgow University, and 
the greater part of his working life was spent with 
Messrs. D. and W. Henderson and Company at the 
| Meadowside yard, where were built many notable 
| ships for the Anchor Line and a number of outstand- 
ing racing and cruising yachts. These included three 
America’s Cup challengers, namely, the Thistle, 
| Valkyrie II and Valkyrie III; King Edward VII's 
| famous cutter Britannia; and the second Meteor, 
| built for Kaiser Wilhelm II. The depression 
| which followed the 1914-18 war placed the firm 
in difficulties which led eventually to its voluntary 
liquidation in 1935, when the site was acquired by 
| National Shipbuilders’ Security, Limited. As men- 
| tioned above, Sir Frederick was a former president 
}of the Shipbuilding Employers’ Federation; he 
| occupied a similar position in the Clyde Shipbuilders 
| Association, and was the first chairman of the Ship- 
| building Conference. He served also on the Glasgow 
| technical committee of Lloyd’s Register of Shipping, 
| and, during the 1914-18 war, was a member of the 
Admiralty Shipbuilding Council and of the Shipping 
Controller's Advisory Committee. The K.B.E. was 
conferred upon him in 1918 for these and other war 
services. He had been a member of the board of 
the Iron Trades Employers Insurance Association 
since its foundation in 1898, becoming vice-chairman 
in 1901 and chairman in 1928. He was also chair- 
man of the Dry Dock Owners’ and Shiprepairers’ 
Insurance Association ; a director of Messrs. A. and 
J. Inglis, Limited, Pointhouse ; and a member of 
the Institutions of Naval Architects and of Engi- 
neers and Shipbuilders in Scotland. 








LETTER TO THE EDITOR. 


PREFABRICATED HOUSES. 
To THe Eprror oF ENGINEERING. 

Simr,—Planning is a “‘ blessed word,”’ which covers 
many civil engineering activities. At the moment, 
it has got itself involved with the intriguing question 
of prefabricated houses, a most controversial sul). 
ject and one that is much advertised in American 
journals, where photographs are published of such 
houses immediately after they are erected and befor: 
they warp or collapse. Could you not deal in you: 
columns with this question of housing ? 

I cannot lay claim to being a building expert 
though, for my sins, I was for a while an Assistant 
Superintendent of Buildings Works (Royal Arsenal) 
in the last war, when I built several villages fo: 
munition workers and serviced them ; but, on this 
question of prefabricated houses, I feel we want 
some sort of definition to begin with. What does 
the term mean? I suppose that, in the broad 
sense, it indicates a house built of previously-mad: 
parts. An ordinary brick-built villa is composed, 
as regards its cgrcass, of thousands of prefabricated 
bricks, and its doors, window sashes and othe: 
fittings come in usually as previously-made parts 
So, in a sense, our old-fashioned houses were pr: 
fabricated. 

Another definition might indicate that thes 
prefabricated houses can be put up in 48 hours 
Of course they can; but is there not a lot of loox 
thinking over this? Somewhere else, labour and 
materials have been employed over a much longer 
period to produce the parts of the jig-saw. Also, 
the transport of finished sections of a house is a 
much more delicate problem than the transport of 
| cement, ballast, steel bars, bricks, unsawn timber, 
| ete., and a more difficult one. Is time really saved 
|to any material extent ? Of course, if you have a 
building estate to deal with, you naturally have one 
|or more “ builders’ yards’ in which any sensible 
| contractor prefabricates as many parts of his con- 
| tract as he can, within economical limits. 
| It makes one think of the vast problem imme- 
| diately ahead of this country, not so much in terms 





page 393 of Encrveerine for November 12, 1943. | MAJOR-GENERAL A. C. JOLY DE/|0f blue prints as of getting some semi-permanent 


The report shows that, during 1943, the Guild| 


assisted 40 applicants for relief, to the total of | 
1,151. 6s. 6d. In 34 of these cases, the grants were | 


LOTBINIERE, C.B., C.S.1., C.LE. 
WE note with regret the death, on April 14, or 


houses put up now on the quickest possible lines. 
Does the prefabricated house, so much advertised, 
provide this? I doubt it. I think the logical 


in continuation of relief previously given. Acces-| Major-General Alain Chartier Joly de Lotbiniére, | solution, for each land area chosen, must mean the 
sions to the list of members included 34 life members | late Chief Engineer and Secretary to the Govern- | selection of the materials locally available and the 
and 32 subscribing members ; and, allowing for the | ment of Bengal. He was born at Quebec, Canada, | transport of them in the raw state to the centres 


reductions in numbers due to deaths and resigna- 
tions, the total at the end of the year stood at 186 


on October 31, 1862. After receiving his edu- 
cation at the Royal Military College, Kingston, 


life members and 391 subscribers. The income of | Canada, he was given a commission in the Royal 
the Guild from donations, subscriptions, and receipts | Engineers in 1886 and was promoted to the 


from investments amounted to 1,969/. , ; , dn 
| accordance with the Indian Government's policy 


| of entrusting the construction of public works to 
| selected Royal Engineers, Joly de Lotbiniere was 





BcILpInGc EXntpsrrion.—aAn interesting exhibition of 
materials collected by the recent mission to investigate 


j rank of Captain in 1895 and Major in 1903. 


of the building areas. In the chalk counties, you 
would get rapidly-built concrete houses. In the 
clay counties, you would have brick houses, and 
so on; even, in some cases timber homesteads 
| should arise, and, it may be, houses of steel. 

I have only sketched these remarks in the most 
general way around the outline of the subject ; but 
it is primarily an engineers’ problem. Could 





building methods in the United States was opened | ®PPointed Deputy Chief Engineer of the Government} ExgrsgERive not throw open its columns to a 


on Thursday, April 20, and will rerhain open every | Of Mysore. The chief credit for the conception and discussion of this most vexed subject ? 


Your 


weekday from 10 a.m. to 5 p.m. until Friday, | completion of the Cauvery Falls hydro-electric power | readers, I am sure, would appreciate it. 


April 28 inclusive. The exhibition, which has been 


organised by the Ministry of Works, is housed in No. 5,/| the installation was commenced in 1900 and the} 


Old Palace-yard, Westminster, S.W.1, and contains a 
display of portable electrically-driven tools, some of 
which are new to this country. Other exhibits are 
photographs and data relative to district heating and of 
heavy contractors’ plant. 


Tae INSTITUTION OF MECHANICAL ENGINEERS :— 
ERRATA.—Our attention has been drawn to two errors, 
which, we regret, escaped detection in proof-reading, in 
recent references to the Institution of Mechanical Engi- 
neers. In reporting the election of members of Council, 
on page 155, ante, we inserted the name of Mr. F. E. 
Smith, M.A., instead of that of Dr. S. Livingston Smith, | 
Superintendent of the Engineering Department at the | 
National Physical Laboratory. The other correction 
relates to the editorial Note entitled ‘‘ Research Applied | 
to Warfare,” on page 233, anée, referring to the lecture 
given by Dr. H. J. Gough, F.R.S., to the London Gradu- 
ates’ Section of the Institution. This was not, as there 
stated, the “ Annual Lecture ” by a Member of Council to | 
the London Graduates, but was a special lecture, addi- 
tional to the ordinary programme. The Annual Lecture 
for the 1943-44 session was delivered on January 15 by 
Mr. O. V. 8. Bulleid, Chief Mechanical Engineer of the 
Southern Railway. ! 


| scheme in Mysore State was due to him. Work on 


initial plant completed in June, 1902. The second 


installation, which increased the capacity of the | 


| plant to 7,920 kW, was completed in 1905. Very 
| 80on afterwards Major Joly de Lotbiniére was 
entrusted with the design and construction of the 
Jhelum River 20,000-h.p. hydro-electric power 
installation, at Rampur, some 50 miles below 
Srinagar. For his work in Mysore Major Joly de 
Lotbiniére was created a C.I.E. in 1906 and, on the 
completion of the Jhelum scheme, a C.S.1. in 1911. 
He subsequently received the Kaisar-i-Hind Gold 
Medal. Promotion to Lieut.-Colonel came on 
August 6, 1911, and during the war of 1914-18 he 
was appointed Chief Engineer of the Anzacs and 
served with this corps in Gallipoli and later in France. 
He was mentioned five times in despatches and 
created a Companion of the Bath and an officer of 
the Legion of Honour by the French Government 
in 1917. Lieut.-Colonel Joly de Lotbiniére was 
promoted to the rank of colonel in August, 1915, 
and three years later was made Major-General. He 
retired from the Army in 1919. 


Yours faithfully, 
Ernest LATHAM. 
| 16, The Fairway, 
Gravesend, Kent. 
April 5, 1944. 





Export OREDITS GUARANTEE DEPARTMENT.— During 
the quarter ended March 31, 1944, the Export Credits 
Guarantee Department assumed liability, under Section 1 
of the Export Guarantee Act, 1939, up to a maximum of 
7,943,2991. in respect of contracts, policies and guarantees 
| amounting to 16,607 ,6761. 

INSTITUTE OF Puysics.—The Board of the Institute of 
Physics has authorised the formation of a Scottish Branch 
of the Institute which is to centred in Glasgow. The 
inaugural meeting of the branch is to be held at 2.30 p.m. 
to-morrow, Saturday, April 22, in the Chemistry Build- 
ings of the University of Glasgow, when Mr. E. R. Davies, 
F.Inst.P., a vice-president of the Institute and director 
of research of Kodak, Limited, will deliver a lecture on 
“ High-Speed Photography and its Applications in 
Science and Industry.” The acting honorary secretary 
of the branch is Dr. R. 8S. Silver, F.Inst.P., c/o Messrs. 
G. and J. Weir, Limited, Cathcart, Glasgow, 8.4. 
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Similarly, Brazil’s chief problem continues to be lack 
of transport, which has led to much inequality in the 
internal distribution of foodstuffs, etc. This problem 
has become more acute lately, due to the reduced 
number of tankers calling at Brazilian ports and the 
difficulty of obtaining adequate supplies of home- 
produced fuel.. To meet this situation, further trans- 
port restrictiong are being introduced, including a 
tighter rationing of petrol. It is estimated that, in 
the State of Sao Paulo alone, 6,000 lorries are laid up 
through lack of s 8, and that a further 7,000 are 
urgently required. e latest returns, which are incom- 
plete, indicate that about 11,000 vehicles in the State 
now run on producer gas, while trials are being made 
to adapt such equipment to omnibuses run on Diesel oil, 
sales of farming machinery to Latin America is also | so that either can be employed. It is anomalous that 
encouraging. While the River Plate farming regions | Brazil’s production and export of tyres and inner tubes 
of Argentina and Uruguay will undoubtedly continue have increased substantially since the outbreak of war. 
to occupy & dominant position in this trade, there is Prior thereto, Brazil was a large importer of tyres and 
reason to expect interesting new developments in other | inner tubes, the eost in 1939 having amounted to over 
South American countries. It is known that many | 53 million cruzeiros; but, for the first nine months of 
small North American farm-equipment manufacturers, 1943, the exports of tyres and inner tubes reached the 
particularly manufacturers of specialised equipment record value of 140 million cruzeiros, as against 54 mil- 
not made by “long-line com es, have found lions in 1942, and only 149,000 cruzeiros in 1940. 
pooner por | Seven ier 2 sout = Be ramsey zoe, — oe pera omy a signed owes 
some of which are an unprecedented interest in | extending e end of the curren year the 
tractors and other power equipment. If Mexico's | special credits opened during 194] and 1942 for con- 
nen eaess tension anles to thes pepahile, Chilo| Pig ives secdestion wes cdfected ductog the feet ba 
rs e annual tractor sales to republic. | Pig-iron production was affec g the firs 
will be able to resume a mechenbialicn me | of 1943 by the charcoal shortage due to abnormal rain- 
which was interrupted by the war; and in Venezuela | fall, and this in turn affected steel production, in which 
agricultural ex ion will probably be carried farther. | over 54,000 tons of pig-iron and 30,000 tons of scra) 
Uruguay and Brazil (particularly io Grande do Sul) | were used. There are now 24 blast furnaces in Brazi 
will be in the market for substantial quantities of of which 19 are situated in the State of Minas Geraes ; 
eT reheat totneting tame \teak cad coud Gettin hla te peed www Coat 
ex uc y , 

fn ph ag na all ‘Toaeehen of the import trade in to result in increases of 25 per cent. and 45 per cent., 
South America the problem now is to find new sources | respectively, in Brazilian pig-iron production. The 
of overseas supply rather than to obtain internal | future of the industry in Brazil—and particularly of the 
markets. Although, therefore, price levels are con- important national steel plant at Volta Redonda—will 
stantly pressing upwards, the inflation is only relative depend, of course, ly upon national supplies of iron 
to that occurring in other parts of the world. The | and coal. arding the alleged poor ty of 
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position in Argentina exemplifies that existing through- Brazilian coa), the professor of engineering 
out South America generally. Imports into Argentina | College, Sio Paulo, recently stated that Brazil not only 
of basic products, such as coal and iron, are being possesses larger reserves of easily workable coal than 
obtained from most unusual sources. Iron, forexample, | any other country, but added that the coal from the 
comes from other South American countries, such as | enormous reserves available in the Rio do Peixe zone 
Brazil and Chile, as well as from Spain and Calcutta. | of Parand has a high calorific value and less ash than 
The United Kingdom now hardly figures at all as a | that from wae! aetgd Brazil. The coal contains little 
upplier of rough goods, even as an exporter to Argen- | sulphur or phosphorus, and is suitable for coking. Finally, 
ina of coal, which is now arriving from such places as | he asserted that Rio do Peixe coal is better than any 
Lourenco Marques and Durban. Also, Peruvian coal | except that from Britain, the Rhineland, and some of 
is being imported into Argentina for the first time. | the better qualities from North America. This coal is 
Coal from South Africa is arriving in Brazil, presumably | now being made available by the provision of railway 
by return vessels carrying Brazilian manufactures | transport facilities which have hitherto been lacking. 
(mainly textiles) to South Africa. Imports of coal and| The first cement factory to be erected in the State of 
coke into Argentina have fallen steadily from about | Rio Grande do Sul (Brazil) is to be installed at a cost of 
3,000,000 tons in 1939 to only 598,000 tons in 1943, | 60 million cruzeiros. Symptomatic of North American 
the United Kingdom's share diminishing from 2,000,000 | technical co-operation with Brazil, the Polytechnic 
tons to 213,000 tons. Coal-supplying countries in 1943, | School of Sio Paulo has engaged a professor of the 
in order of importance, were the United Kingdom, the | Carnegie Institute of Pittsburgh to give post-graduate 
Union of South Africa, the United States, Chile, Brazil, | classes in metallurgy. Also, a technical aviation school 
Peru and Mexico—the Union of South Africa, which | is being established in Sio Paulo under contract with 
before the war did not export coal to Argentina, having | the Embry Riddle School of Miami. The school’s 
supplied 171,000 tons in 1943. By comparison, supply-| curriculum will be confined principally to aviation 
ing countries in 1937 in order of importance were the | ground work. The Embry Riddle Me een will 
United Kingdom, Germany, Poland, Holland, Belgium, | maintain an American teaching s of 140, and 
the United States, Chile and Turkey. materials costing five million dollars are being obtained 
Argentina continues to prosper, and the railways | from the United States to maintain the school on an 
maize should benefit from the forthcoming | equal footing with similar establishments there. All 
crop, which promises to be highly satisfactory. Due to/| Brazilians of military age are eligible to take the 
sustained exports and restricted imports, Argentina | entrance examinations to the new school, which will 
closed 1943 with the favourable trade balance of 1,242 | offer the following ten courses, varying from a minimum 
million pesos (say, 73,000,0001. sterling). The fall in im- | of eight weeks to a maximum of 28 weeks: machinery, 
ports was felt in all principal items, mainly due to export | aircraft mechanics, parachute rigging, hydraulics, 
restrictions in the United Kingdom and the United | engine mechanics, motor-vehicle mechanics, propeller 
States. Reflecting the country’s increasing industriali- | mechanics, radio and radio maintenance, welding and- 
sation, Argentina’s exports in 1943 were supported on | Link training. j 
an appreciable scale by shipments of manufactured and; The increase in Brazil's budget estimate for 1944 is 
finished articles (which have a higher value in relation | due chiefly to much larger allocations to the Service 
to weight than the country’s staple farming products), | Ministries of War, Aviation and Marine. In addition, 
and these included iron and peal vomatnetenes as well | a second Five-Year Plan of Public Works, commencing 
as machinery and vehicles. In this connection, it is | in 1944, provides for total expenditure of 5,000 million 
noteworthy that the number of employees in all Argen- | cruzeiros (say, 60,000,000/. sterling), of which 55 per 
tine industries in 1943 was 26 per cent. higher than in| cent. is allocated to the Ministry of Transport and 
1937; but, in contrast to the great expansion in many | Public Works, to be spent mainly on railways, roads, 
manufactures, there was a decline in productive | land drainage and clearing, irrigation, and ports. The 
activity in rubber, metallurgy, mines, quarries and oil, | Sao Paulo authorities are studying a plan entailing 
the latter particularly having been adversely affected | the expenditure of about 200 million cruzeiros (say, 
by the difficulty in importing machinery and s 2,500,000/.) to make that State a tourist centre of some 
parts. The section of the Transandine Railway which | importance after the war. . 3 
was destroyed ten years ago by floods is to be re-opened,} Chile’s budget estimates for 1944 allocate the equi- 
this route being of vital importance to transit trade | valent of 3,000,000/. to public works. Work has begun 
between Argentina and Chile. Illustrating, however, | on the construction of the last section of the railway 
line between Antofagasta and Salta (Argentina), which 
is expected to be completed next year. In anticipation 
of the resulting increased traffic, work has commenced 
on the extension of the port works at Antofagasta, 
principally a mole 750 m. in length and a protecting 
sea wall, to take about four years to complete and to 


NOTES FROM SOUTH AMERICA. 


Empuasis has been laid in these Notes in the past 
ipon the enormous pent-up demand for capital goods 
in Latin America because of the war-time inability to 
import, side by side with a great expansion in pur- 
chasing power resulting from active export trade. 
This demand will be principally in the direction of 
machinery and engineering equipment, much of which 
has become out of date or over-worked under war 
conditions. Accumulated sterling balances, in associa- 
tion with this demand, should benefit British manu- 
facturers generally in the post-war period. Apart from 
the demand for factory equipment arising from South 
\merica’s increased industrialisation, the outlook for 








the acute shortage of road transport items in South 
America, imports of motor vehicles into Argentina fell 
from 55,011 (of which 41,432 were motor cars and 
13,579 were lorries) in 1938 to 6,737 (3,829 motor cars 
and 2,908 lorries) in 1942. The total for the first eleven 
months of 1943 is given as 478 vehicles, of which 159 


visit of a United States Technical Mission, the installa- 
tion of a Chilean national steel plant in San Vicente, 
near the Port of Talcuhuano, would appear to have 
been decided upon. The cost of the project is esti- 
mated at 20,000,000 U.S. dols., of which 50 per cent. 
would be employed in the hase of machinery and 
equipment in the United States. Construction is to 
start before the end of 1944. 

Following plans drawn up by a North American 
engineer, Peru has issued a decree for an irrigation 
scheme said to cover a greater area than any similar 
— in the Americas. The area to be irrigated lies 

ween the River Santa and the Pampas of Paijan, 
in the Department of La Libertad, including sections 
of the Chao, Viri, Moche and Chicama river valleys. 
The project is to cost the equivalent of about 4,000,0001., 
and includes an investigation of hydro-electric possi- . 
bilities. With reference to the contract signed in 1942 
between the Peruvian Government and Messrs. H. A. 
Brassert and Company for the development of Peru’s 
iron and steel industry at Chimbote, it is locally 
reported that, at the instance of the Import-Export 
Bank of Washington, which is granting credits for the 
Pp , the Peruvian Government have contracted 
with Messrs. C. C. Morfitt and Company, consulting 
engineers, New York, to make a confirmatory survey 
as an additional assurance of the economic prospects. 





QUANTITY PRODUCTION 
CONCRETE BARGES. 


In Enorveerrne of November 19, 1943, on page 405, 
we illustrated some concrete barges of 200 tons dead- 
weight capacity, a number of which were being con- 
structed in this country on Government account ; but 
at that time it was deemed inadvisable, for security 
reasons, to release much information regarding their 
constructional details or the method of building. Some 
further particulars have now been disclosed, however, 
including the dimensions. The are 84 ft. long 
and have a width at the deck of 22 ft. 6 in. and on the 
bottom of 19 ft.6 in. The depth of the hull is 9 ft. 9 in. 
on the centre line, from the underside of the bottom to 
deck level, and 9 ft. 1 in. at the sides. The hatch 
opening measures 47 ft. 7 in. by 16 ft. The bare hull 
weight is 128 tons, of which 12} tons represents the 
steel reinforcement ; and the deadweight capacity, as 
previously stated, is 200 tons. This is the capacity 
when colianey aggregate is used; with light-weight 
concrete, the capacity is increased to 210 tons. 

The m of construction is somewhat novel, the 
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barges being built as far as possible of pre-cast section, 
numbering 174, which are made in various localities 
remote from the assembly yard. The sections are cast 
in moulds and vibrated by electrically-driven mechan- 
ism to consolidate the dbncrete and assist the setting. 
Most of the slabs are of uniform size, 7 ft. by 3 ft., and 
2 in. in thickness. Some shaped sections are used at 
the ends. The whole of the hull is prefabricated 
except for small portions of the bottom at stem and 
stern, and such parts as the keelson, floors, frames, and 
hatch coamings, which join the pre-cast sections to 
form a homogeneous structure. Elm fenders are 
fitted, and some of the barges—more particularly, those 
intended for canal work and for narrow rivers—have 
rudders; but those intended for use on the lower 
reaches of the Thames are of the swim-ended dumb- 
barge form already familiar in steel, without a rudder, 
but fitted with a budgett plate. Bilge pumps are pro- 
vided, but are used mainly to pump out rainwater 
which may collect while the hatchways are uncovered, 
the being as a rule completely watertight. 

Large numbers of these concrete have been 
built since the first one was laid down in May, 1940, 
and have stood up well to the exacting conditions of 
their employment, both on inland waterways and in 
estuaries. In one yard devoted to their construction, 
there are 37 berths and the output, in full production, 
is about ten barges a week ; in other words, the whole 
of the 37 berths are cleared approximately once a month. 
The shortest time of construction so far has been 74 
working hours between the “launching” of two 
successive barges from the same berth, effected by 
lifting them into the water with a crane; a process 
which demonstrates the strength of their construction, 
as no stiffening or internal shoring is used. When 
afloat, the barges are tested by inclining them with 
weights along the side and water in the peak compart- 
ments until the gunwale is almost awash. Any slight 
seepage which may occur is stopped with quick-drying 
cement; usually, however, there is no ) . Very 
little skilled labour is employed, either in the manu- 
facture of the pre-cast sections or in the building yard ; 
a few joiners suffice to place and maintain the small 
amount of shuttering used. The method of construc- 
tion adopted therefore avoids one of the chief objec- 
tions urged, during the 1914-18 war, against the build- 
ing of concrete barges and other t, namely, that 
it required a high proportion of skilled labour, of steel, 








cost about 30 million pesos. Following the recent 


were motor-cars and 319 lorries. 
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COPPER SMELTING IN ENGLAND 
FROM 1688 TO 1750.* 


By Ruys Jenxuys, M.I.Mech.E. 


Corrzr smelting in England and Wales has been a 
dead industry for some years. A century or so ago, 
we were meeting more than a half of the world demand 
for copper, but the scale of production was much 
smaller than that of to-day—the make then was 
expressed in thousands, now in millions, of tons a year. 
The home industry fell off somewhat rapidly towards 
the end of the last century. Its rise, while not so 
spectacular as that of the United States industry in 
recent years, was surprisingly quick, in view of the 
world demand for copper at that period. The object 
of this paper is to trace the rise of the industry from 
its revival in the — 1688. Copper had been smelted 
here long before that date. To go no farther back than 
the reign of Queen Elizabeth, the Society for the Mines 
Royal was then working mines in Cumberland, and 
smelting at a works near Keswick; but towards the 
end of the reign of Charles II no mining or smelting 
was going on in this country, and all the copper used— 
not a great amount, perhaps 100 tons a year—was 
imported. To show that this was so, one example from 
the State Papers will suffice. In 1684, the Commis- 
sioners of the Mint proposed the use of tin for the 
coinage of ae and halfpence: tin, they said, is 
a native metal, while copper is a foreign metal which 
must be purchased. It was widely known that there 
were deposits of copper minerals in various parts of the 
country, but we could not smelt the ore at a price to 
com with the imported metal. Plot, in The Natural 
History of Staffordshire (1686), referring to the cele- 
brated Ecton mine, wrote that work was given up as 
not worth while, “‘ copper coming cheaper from Sweden 
than they could get it here.” The reason, or at any 
rate the main reason, for this was the cost of fuel ; 
wood or charcoal had been the fuels used in the smelting 
of metals, and in England wood was expensive and 
difficult to obtain. 

For many years, inventors had been seeking to make 
use of other fuels, in particular of pit coal, mainly for 
the smelting of iron and lead. By about 1685, some 
success had been attained in a reverberatory furnace, 
using pit coal. It is curious that there is no indication 
of the nature of the step that led to success. On a 
former occasion, the writer suggested that it was the 
provision of a chimney whereby adequate draught was 
provided for the furnace—the wood-burning furnaces 
merely had short outlet pipes to discharge the fumes 
above the heads of the workmen. Whatever it was, 
when smelting with pit coal in reverberatory furnaces 
once started, there was no hindrance to its being adopted 
by anyone who wished to do so, there being no monopoly 
or patent in the way. The possibility of blackmailing 
by the Society for the Mines Royal was obviated by an 
Act of Parliament, passed in #688, which laid down that 
mines of copper, tin, iron or lead were not to be deemed 
royal, although gold and silver might be found therein. 
In 1698, a petition was ted to Parliament, signed 
by the agents of five English smelting firms, according 
to which the “ petitioners have at extraordinary 
expense fully attained to the art of making copper in 
as great perfection as what has been heretofore imported 
from Sweden, and in such quantities as more than 
supply the home consumption, having been obliged to 
export a great deal to Holland for want of sale here. 
. . » English copper bars may be bought as cheaply as 
they can be imported from Sweden.” 

In Sweden, copper smelting was an industry of long 
standing. After 1630, the exports of copper became 
extensive; the maximum production, 3,000 tons a 
year, was reached in 1650, when the Swedish produc- 
tion dominated European production as a whole, but 
it lost a great deal of its importance towards the end 
of the century. From time to time, Swedish mine 
officials made tours in other copper-producing districts 
and sent home reports of what they saw and heard. 
These reports are preserved in the State Record Office 
in Stockholm, and provide information not recorded 
elsewhere. 

Tradition gives the credit for setting on foot the 
smelting of copper at this period to Sir Clement Clerke 
and his assistants, Coster and Wayne. The Swede, 
Kahlmeter, who was in England in 1724, also credits 
Clerke and mentions Coster as the man who brought the 
process to perfection. Clerke had been engaged in lead 
smelting before he took up copper. Lord Grandison 
owned a lead works at Bristol; he knew nothing about 
the business but had been induced to find the money 
for building and running the works, and, after some 
years, found that he was getting no return for his expen- 
diture. Clerke then came forward, saying that he 
could make the works pay. He assumed control, but 
still there was no money for Grandison; so, after a 
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few years, his connection with the works ceased. How- 
ever, although the concern had not been a financial 
success, the problem of adapting the reverberator 
furnace to burning coal had been solved. Clerke, wit 
others, now proceeded to set up another lead works at 
Bristol, but Grandison had a patent giving him the 
monopoly of smelting lead with pit coal and he used 
this to put a wp to Clerke’s operations. It seems that 
this caused Clerke to turn his attention to copper. 

The writer has some papers which throw Tight on 
Clerke’s pioneer work on the production of copper. 
The earliest is dated June 20, 1688, and is signed by 
Clerke and eight other persons, evidently his partners 
in the venture. It authorises George Moore, merchant 
in London, their agent and storekeeper for copper ore 
and copper, during the ensuing year to sell rose copper 
at 10d. a pound. We may venture to say that, in 
1688, Clerke had produced merchantable copper. The 
fact that Moore was storekeeper for the ore, as well 
as for the copper, indicates that smelting was done 
in London. Moreover, in August of the same year, 
10 tons of ore was sent from Truro to London in the 
name of Talbot Clerke, Sir Clement's eldest son. No 
doubt a few experimental furnaces had been set up. 
Later, Moore himself was the patentee of an invention 
for smelting copper. In another letter, dated October, 
1689, Sir Clement instructs Moore to sell 4 cwt. of 
copper at the same price. He thinks the price is too 
low to pay the charge of bringing the copper to London, 
but the money is wanted to pay the workmen. It is 
evident that this lot of copper had been produced in 
a place distant from London, and it is likely that this 
place was Upper Redbrook, to which reference will be 
made later. 

The work done subsequently in the London area 
has no bearing on the development of the industry, 
but it may be as well to say here what has been found 
about it. Houghton, in 1693, records that copper ore 
is sent from Derbyshire to London, and, in 1698, 
Cletscher says that ore from Northmolton, Devon, was 
sent to a works in the suburbs of London. Kahlmeter 
writes, in 1721, that ore from Devon and Cornwall 
was sent to a works at Cuckold’s Point (Rotherhithe). 

The last decade of the Seventeenth Century saw a 
great outburst of activity in the copper trade, which was 
one of the directions in which the merchants of London 
and Bristol laid out their money at this period. Another 
factor was that there was a market for copper in the 
East. For years, the East India Company had been 
sending out copper as well as lead; in 1663, copper 
to the value of over 3,5001. had been shipped to Rashey. 
Lead was a home product, but the copper had to be got 
from Sweden and Germany, so that, seeing that the 
ore was in this country, it was natural to suppose it 
would be a profitable speculation to smelt it. 

Of the five companies mentioned by Houghton, a 
contemporary observer, the Derby and the Welsh 
Companies were engaged only in getting the ore, 
As for the Dockwra company, no evidence has 
been found that it was engaged in “the finding 
out of copper”; but it would seem that it produced 
brass, including sheets and wire, so was a consumer of 








copper. Dockwra was also a partner in a project for 
casting byonze guns in metal moulds; his name is 
well known in connection with the introduction of a 
penny postal service for London. That leaves Herne 
and Cumberland as smelting companies. The full title 
of the first was ““ The Governor and Company of Copper 
Miners in England ” (in a shortened form this became 
“ The English Copper Company”); Sir Joseph Herne 
was the first governor. The title of the Cumberland 
Company was “ The Society of Royal Miners Copper "’ ; 
it carried on copper smelting for but a short period, 
turned its attention to lead, and became merged in 
the London Lead Company. 

The parties to the petition to Parliament in 1698, 
mentioned above, included the names of the two com- 
panies just referred to, and of the owners of works at 
Upper Redbrook, Bristol, and at Alderley Edge, 
Cheshire. In addition, there were works near Liver- 
pool; at Neath, in Glamorgan; and in the London 
area ; 80 that, in 1688, there were eight copper-smelting 
works in the country. As stated, the Cumberland 
works went out of operation very soon. The same 
applies to-the Alderley Edge works, at any rate for 
the time; and as to Liverpool, beyond the fact that a 
cargo of 33 tons of ore was sent there from Cornwall 
in 1697, information is lacking. 

Setting aside the copper sold in London by Sir 
Clement Clerke in 1688 as the production of an experi- 
mental works, for the birthplace of the industry we 
have to go to Gloucestershire—to Redbrook, on the 
western border of the Forest of Dean. While this is 
clear, the circumstances of the birth remain obscure. 
Two distinct works were set up within a few years of 
each other; at first, we read of the Redbrook works 
without qualification, and then, a few years later, of 
Upper Redbrook and Lower Redbrook. Lower Red- 
brook is near the bank of the River Wye; Upper 





Redbrook is in a narrow valley running up to the high- 
ground about Newland. There is documentary evid- 
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ence that, some years after the start, the English Copper 
Company had Lower Redbrook, and John Coster the 
Upper Redbrook works. 

t would seem that, after the smelting of lead had 
been stopped at the Bristol works in 1684, Clerke went 
to London and set up furnaces there. Coster, a Forest 
of Dean man, set upstamp mills and furnaces at Upper 
Redbrook. The success obtained by Coster induced 
the London merchants and others to enter this industry. 
Years afterwards, his son Thomas set up in Newland 
church a tablet in his memory. On this is a long Latin 
inscription, ey of which may be rendered: “ the 
restorer of the art of copper working in Britain .. . 
Pre-eminent in this art, he found many men of |ess 
notable ability to envy him, but left no one to equal 


It soon became evident that the local supply of ore 
was not to be relied upon. In 1690, a cargo of 50 tons 
of Cornish ore was shipped to Chepstow to be broug)it 
up the Wye to Redbrook; in 1698, Cletscher wrot. 
that the mines in the Forest were quite exhauste: . 
and, at about that date, the importation of Cornish 
ores had risen to nearly 1,000 tons a year. When John 
Coster died in 1718, the control of the Upper Redbrook 
works passed to his son Thomas, who later became the 
sole owner. At his death in 1739, it seems to hay: 
come into the possession of the Bristol Brass Company, 
who still owned it in 1786. The date at which opera 
tions ceased is not known. Upper Redbrook was con 
veniently placed for dealing with the local ore, but, for 
the treatment of water-borne material, a site near tl: 
river was preferable; so, in 1690, a works was set up 
at Lower Redbrook. At about the same time, Talbot 
Clerke, in partnership with Henry Vincent and Francis 
Scobell, set up a smelting works in Cornwall; it was 
not a success and had but a short life. 

Early in July, 1691, Sir Joseph Herne and five others 
ee for the grant of a charter of incorporation 
or a company for smelting copper. It was issued 
within a few months, and named Herne as the first 
Governor of the Company, Francis Parry as Deputy 
Governor, and ten assistants, of whom one was Thomas 
Chambers, a London merchant. That the company 
was already in existence when the charter was applied 
for appears from a statement made by Chambers in 
the House of Commons, in 1715, that he and others 
had purchased the patent for furnaces, etc., granted to 
Sir Talbot Clerke in 1686 (No. 253) and were afterwards 
incorporated as The Governor and Company of Copper 
Miners in England. The shipment of ore from St. Ives 
to Chepstow began in 1690. ‘The first cargoes are 
entered in the port books in the names of agents, 
but in 1692 the name of Joseph Herne comes in, so we 
may say with some confidence that smelting was going 
on at Lower Redbrook in 1691. The average import 
of copper ore at Chepstow for 1696 and 1697 was 
967 tons. For 1699, the port books show 66 tons of 
copper going through that port to Gloucester and 
Bristol. There is a possibility that the books do not 
show the whole amount sent away by water ; Chepstow 
was an outport of Cardiff, and it seems that the books 
of the outports were at times badly kept. In 1725, 
Kahlmeter placed the production at 200 tons a year. 

The eye calendars of Treasury Books and Papers 
show that, from 1694 onwards, for many years, the 
company supplied nearly all the copper required for 
coinage. In 1729, tenders were invited for the supply 
of the finest British copper, not exceeding 40 tons per 
annum, “in bars nealed and of such fineness as to 
spread under the hammer, when heated red hot, with 
out cracking, and of a due size and thickness according 
to patterns to be seen at the mint.” Payment was to 
be made, one half in money on delivery, the other half 
in money and scissel together, the scissel to be at the 
same price as the copper. Ten tenders were put in ; 
that of the company was not the lowest, but they 
brought down their price and the contract was awarded 
to them at 133d. a pound. The copper was to be made 
from British ore, or of ore from “ the Plantations ” (it 
was stated that ore from New York was much better 
than any found here). In connection with this con- 
tract, the Master of the Mint reported that some of the 
persons tendering alleged that a finer sort of copper 
was made by melting the copper cakes over again with 
charcoal, while others said they could make it as fine 
with sea coal as with charcoal. The company under- 
took to provide copper melted with sea coal and 
toughened with charcoal. Another contract was 
awarded to them in 1733, for 200 tons at the rate of two 
tons a week. Their tender was not the lowest, but in 
view of the fact that they had lost money by the 
former contract, they were allowed to amend it and the 
order was given them at 15jd.a pound. The secretary 
of the company had written in 1732 that the scissel 
amounted to about two-fifths of the whole. This 
contract was renewed in 1737 and again in 1745, for 
the same amount and at the same price. 

In 1708, Nathan srs, a local man, published his 
Memoirs of Monmouthshire wherein he referred to “ the 
famous Copper work that turns so much to the advan- 
tage of the Nation, and Benefit of the Undertakers 
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.. » manag’d by Swedes and other Foreigners.” If, 
at this time, the concern was being carried on at a 
profit, it would seem that there came a change within 
a few years, for in 1716 the company was offering to 
sell or let “ the lease for the Cupilo or Copper works at 
Lower Redbrook.” The lease was taken over by 
Thomas Chambers, junior, the nephew of the Thomas 
Chambers previously mentioned, at a rent of £100 a 
year. Then in 1720, the year of the South Sea Bubble, 
the company was reconstituted and fresh capital 
brought in. The lease of a copper mill at Wimbledon 
was taken over and Thomas Chambers, junior, resigned 
his lease of the Lower Redbrook works, on which he 
was said to have laid out considerable sums of money 
and effected great improvements. Thomas Chambers, 
senior, now became the governor of the company. 
When he died in 1726, he was still the owner of the 
greater part of the works. 

The site of the copper works is now occupied by the 
works of The Redbrook Tinplate Company, the directors 
of which have allowed the writer to inspect the title 
deeds. The earliest reference to the Copper Company 
is in 1692, when George Clerke bought certain property 
from Warren Jane, which in the same year he trans- 
ferred to the company. This was the nucleus of the 
establishment. Then in 1703, and onwards to 1720, 
Thomas Chambers acquired seven separate properties 
around it, which the company bought from his heirs 
in 1748. In 1790, the whole was sold to David and 
William Tanner, of Monmouth, for £2,750. The pro- 
perty was described at that date as: “ all that freehold 
copperwork consisting of furnaces forges foundrys 
oni utensils implements erections and works for 
calcining smelting refining hammering rolling and 
manufacturing copper ores and copper together with 
three large ponds or reservoirs for supplying the work 

. at Lower Redbrook in the parish of Newland . . . 
heretofore purched by the Governor and Company of 
the Earl and Countess of Exeter . . . water grist mill 
or tucking mill near adjoining a water grist mill formerly 
of Warren Jane . . . but since converted into a copper- 
work ... also that n ge or t nt at Lower 
Redbrook late in the occupation of Thomas Chambers 
deceased formerly a water corn or grist mill but con- 
verted into a large copperwork, late in the possession 
of Thomas Chambers, his undertenants or assigns and 
in the tenure of the Governor and Company as tenants 
of the said Brownlow, Earl of Exeter . . .” 

The property included also two dwelling houses. 
There is still to be seen, between the works and the 
River Wye, a house built of slag blocks, with the date 
“1771” over the doorway. The deeds indicate the 
existence of two distinct smelting houses. Angerstein 
said, in 1754, that the company worked one and that 
the other was carried on by Isachsson and Svan. 
Probably the correct names are Isaacson and Swaine ; 
Swaine, at this time, was smelting at Camborne, in 
Cornwall. At the date of the sale, in 1790, the com- 
pany was about to start smelting works in Glamorgan- 
shire, and it is with that county that its name is con- 
nected until it came to an end in 1877, after an existence 
of 186 years. The development of the industry at 
Bristol, in South Wales, and in other parts of the 
country, will be dealt with, it is hoped, in a future 


paper. 








Fve.L LUNCHEON CLUB.—The next meeting of members 
of the Fuel Luncheon Club will take place at the Con- 
naught Rooms, Great Queen-street, Kingsway, London, 
W.C.2, at 12.40 p.m. for 1.10 p.m., on Friday, April 28. The 
after-luncheon address will be given by Dr. H. 8. Houlds- 
worth, K.C., Controller-General of the Ministry of Fuel 
and Power. The address of the secretary of the Club is 
30, Bramham-gardens, London, 8.W.5. 





THe “Sprrrme” Mark XII AEROPLANE.—A few 
notes on the Spitfire XII aircraft, which has been designed 
for outstanding performance at low altitudes in addition 
to those fighting qualities for which the previous Spit- 
fires have been so justly renowned, have been released 
for publication by the Ministry of Aircraft Production. 
As far back as 1940 it was realised that performance at 
low altitudes might well be one of the deciding factors 
in aerial warfare, and with this requirement in mind 
Supermarine commenced the design of an improved 
single-seater fighter to be powered by a Rolls-Royce 
Griffon engine. The prototype, which was first flown 
in 1941, was fitted with standard Spitfire wings, for 
which clipped wings were afterwards substituted, and 
an improved rudder was also fitted to give the maximum 
manceuvrability. The lines of the cowling were modified 
to improve the aerodynamic form and the fixed tail-wheel 
was replaced by one of the retractable type. The 
first production machine was available for the R.A.F. 
in 1942 and proved highly successful, giving greatly 
improved manceuvrability with increased speed and rate 
of climb at low altitudes, these improvements combining 
to produce a machine which has a much better combat 
performance than the earlier types, and must be regarded 


LABOUR NOTES. 


As was expected, the delegate conference of the 
Mineworkers’ Federation of Great Britain, at its second 
sitting last week, authorised the executive committee 
to sign the four-year wage agreement, subject to the 
inclusion of provisions for the removal of certain 
“anomalies” in the wage structure which have re- 
mained after the adjustment of piece rates and the 
craftsmen’s rates of pay. The resolution authorising 
the executive to sign the agreement was carried by 
512,000 to 97,000, and, on being put to the delegates 
as a substantive motion, was accepted unanimously. 





Previously, assurances had been obtained from the 
Minister of Fuel and Power and the Minister of Labour 
and National Service that more money could be found, 
to an estimated amount of 1,750,0001. That was, of 
course, an appreciable degree less than what the mine- 
workers desired, but there was a growing feeling 
amongst the delegates that the limits of appeasement 
had been reached. The cost of raising the national 
minimum wage rates to 5l. a week for underground 
workers and 4/. 10s. a week for surface workers, and 
the consequential adjustments, may now be estimated 
with reasonable accuracy. The raising of the minimum 
rates will cost 5,000,0001. a year, and the additions to 
piece rates and craftsmen’s earnings about 8,750,0001. 
The latter is difficult to estimate, as fluctuations in 
output cannot be foreseen. With the 1,750,0001. now 
added, the total is 15,500,000. 





After the delegate conference, the executive of the 
Federation began an examination of the categories of 
workers whose present position in the wage scale is 
“anomalous.” The review was continued on Tuesday 
this week, delegates having had an opportunity, during 
the week-end, to consult their districts. On Wednes- 
day, the executive were expected to submit their 
definite suggestions to the Ministry of Fuel and Power, 
and if they were approved, the expectation was that 
the agreement would be signed at a meeting with the 
coal-owners yesterday (Thursday). The cost of the 
higher earnings, it will recalled, is to be defrayed out 
of the Coal Charges Account—in other words, it is to 
be passed on to the consumer. 





At the annual conference of the National Union 
of Teachers in Westminster, Mrs. E. V. Parker (West 
Ham) said that London children of 14 could leave school 
and start work at a higher wage than was paid to the 
uncertificated teachers who taught them. Mrs. Parker 
was supporting a resolution which demanded that the 
profession should be made more attractive in regard 
to salaries and conditions of service. 


Writing in the official publication Labour, Sir Walter 
Citrine makes the point thai the 40-hour working week, 
which the Trades Union Congress desires after the war, 
would be a maximum. In some industries, he says, 
it might be less. The T.U.C. is taking the opinion 
of its affiliated unions on a pro 1 to ask the Govern- 
ment for legislation on the subject of a 40-hour week 
agreement between workpeople and employers. If 
these interests in any industry failed to agree, the 
Ministry of Labour and National Service, it is suggested, 
should have power to draft a suitable scheme. 


Sir Walter Citrine disagrees with the idea that the 
huge demand for consumer goods after the war will 
make a shorter working week impossible. Practically 
every industry, he says, has tremendously increased its 
efficiency during the war. Large numbers of men and 
women will be returning to industry from war service 
and others who have entered it will desire to remain. 
“ Altogether,” he writes, ““ we may be pretty confident 
that if the industries of this country are organised as 
efficiently as they have been during the war, reduction 
of hours of work will not mean a lowering of industrial 
output. In war industry itself, it has actually been 
found, in some instances, that a reduction of hours 
has led to increased output.” 





The February issue of the International Labour 
Offices Review states that side by side with the State’s 
interest in the vocational training of young persons in 
Germany during the war, interest in their military 
and political education is continued. A circular issued 
by the Minister of Labour on October 8, 1942, repro- 
duced the texts on the subject previously issued, with 
a reminder that from the age of 164 years, the courses 
of military training organised by the Hitler Youth 
Movement are compulsory for young persons and that 
their employers are required to grant them leave to 
attend the courses unless arrangements have been 





as one of the makers’ outstanding successes. 





An agreement has also been concluded between the 
central office of the National Socialist Party and the 
office for the political training of German Youth Leaders 
on the subject of the application of a new training 
scheme for leaders of the Hitler Youth Movement. 
This scheme—which is to be introduced into all German 
cities “ because of its decisive war-time importance ”— 
provides for the education of boys and girls from the 
age of 12 years and the training of young persons of 
17 and 18, 

On Monday, this week, representatives of the 
National Union of Railwaymen, the Associated Societ 
of Locomotive Engineers and Firemen, and the Rail. 
way Clerks’ Association discussed with representatives 
of the four main-line railway companies the claim of 
the traffic grades for an advance of 12s. a week in the 
war wage, and an increase of the annual holiday with 
pay to 12 days. No decision was reached, and the 
conference was adjourned until] yesterday. Discussion 
of the Shopmen’s similar claim also took place on 
Monday, and was eventually adjourned for a week. 





The executive board of the United Mine Workers of 
America has informed Sir Walter Citrine, general 
secretary of the Trades Union Congress that the - vn 
sation will not be represented at the World Trades Union 
Congress in London on June 8. No reason was given 
for declining the invitation. The United Mine Workers 
of America is the million-strong organisation of which 
Mr. John L. Lewis is head. It is, as Mr. Lewis told a 
British newspaper correspondent last week, “an 
orthodox industrial union, and its democratic set-up 
and the controls vested in its membership enable it to 





give full-time and attention to improving working 
conditions and wages in the mines.” 





“My union,” Mr. Lewis went onto say, “is the 
essence of the American way of life as conceived and 
dedicated to economic equality, the pursuit of happi- 
ness, the right of collective bargaining, and freedom of 
action, in fact, as well as in theory, as prescribed by 
the Constitution. We exclude the Ku Klux Klan, 
members of the Fascist-Nazi Bund, or Communist 
organisations. I have opposed Communism because it 
is the antithesis of democracy including the Four 
Freedoms. I believe social controls can be achieved 
and enterprise be maintained without forfeiting indus- 
trial freedom. My union being an American institution 
believes it is performing its duty to its members and 
the American people when it excludes from membership 
men who preach doctrines of ‘-isms ’ and revolution.’’ 





According to the Manchester Guardian much interest 
has been aroused in cotton trade circles in cashire 
by reports that the United States War Man-Power 
Commission has approved of a 48-hour working week 
in the cotton textile industry. This step is regarded 
as an effort to stem the decline in cotton-mill activity 
which has been going on almost continuously during 
the last twelve months or so, and which, in the absence 
of the expected reduction in official requirements of 
cotton goods for war purposes, has led to a serious 
shortage of textiles for civilian consumption. 





At the moment, the normal working week for opera- 
tives in American mills is of 40 hours, and most of the 
mills work two shifts, so that the machinery is in 
operation for 80 hours a week. It should be possible, 
accordingly, for each shift of operatives to work 48 
hours weekly and for the machinery to work 96 hours 








weekly, and if this is actually done, there should be, 
the writer estimates, a substantial increase in output. 





Four years ago, he goes on to say, the average weekly 
working hours of American cotton operatives were 
only 34, but 12 months ago they were 41-8. By that 
time, however, the total number of operatives employed 
had begun to fall from the “ record ” level of 528,000 
reached in December, 1942, and six months later, the 
number had fallen to 487,000. Mill activity began to 
expand several months before the United States 
became a belligerent and by the summer of 1942 many 
mills were running a three-shift day, seven days a 
week, so that many spindles were actually in operation 
for over 490 hours each calendar month. 





That pace, however, the writer continues, could not 
be maintained, and machinery could not stand the 
strain, so that the number of active spindles began to 
decrease month by month, and, at the same time, the 
numbers of operatives leaving the industry began to 
exceed the numbers entering it. The three-shift day 
and the seven-day working week have gradually been 
abandoned, though the index of spindle activity, which 
is based on five-day eighty-hour per week operation, 





made for deferment for serious vocational reasons. 





remains substantially above 100 per cent. 
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FUNDAMENTALS OF THE MARINE 
SCREW PROPELLER.* 


By Dr. G. 8. Baxzr, 0.B.E. 
(Concluded from page 300.) 


Mvcu could be said on thrust loading, but we are 
concerned here only with one phase of it, namely, the 
limit which it imposes on the usefulness of any pro- 
peller. To avoid the destructive effect of cavitation, 
it is necessary to keep the reduction of pressure at any 
point on the back of the blade, below the total super- 
incumbent pressure. Roughly speaking, the distribu- 
tion of pressure from leading to trailing = is triangu- 
lar, and the ratio of total suction on the back to pressure 
on the front, although increasing at very small angles, is 
roughly constant, on low camber ratio sections, from 
2 deg. to 8 deg. Hence there is a loose relation between 
maximum suction pressure and thrust loading. Since 
the thrust is derived from the product of blade area, 
slip angle, and (speed)*, when the latter is increased the 
slip angle must diminish in order to limit this maximum 
suction. But when this angle approaches zero the ratio 


Any attempt to go beyond this by lowering the value 
of Cy, i.c., by working at smaller slips, defeats itself 
by loss of efficiency. Also this assumes perfectly 
steady conditions which never exist in practice, and 
the actual speed limit would be considerably lower. 
These are rather startling figures, particularly as 
regards the restriction of power, as there is every 
evidence of a steady increase in power being available 
as time goes on. The direct cause of the loss is the 
limit set on C, to avoid working on the very steep 
slope of the efficiency curve. The curving down of the 
efficiency curve is entirely due to friction, and if this 
could (say) be halved, a big improvement in efficiency 
and a greater freedom in speed and power would be 
obtained. In fact all these data point to the necessity 
of having the smoothest possible surface to the blades 
when approaching these conditions. Beyond this, and 
the choice of sections with low peaks of suction pressure 
at small angles of attack, there is little that can be done. 
If cavitation cannot be avoided, there is the possi- 
bility of avoiding blade erosion by so increasing the 
area of cavitation that the vortex sheet extends over 
the whole back of each blade. The propeller then 
works with a fairly constant suction pressure on the 





of suction to positive pressure increases, and the allow- | 
able total thrust loading must then be diminished. | 
Leaving aside the very local peaks of pressure (which | 
depend on shape of section) these conditions set a limit | 
to the thrust per unit area of developed blade—a limit | 
which diminishes as the variability of the wake in- 
creases. On powerful ships, to meet this limit at high 
speeds, disc area ratios are increased up to 0-9 and 1-0, 
and efforts are made to steady the flow of water through 
the screws ; but both of these mean loss of efficiency, 
and whatever is done, ultimately a point is reached 
where these restrictions become almost insuperable if 
cavitation is to be avoided. | 

Thus, if the pressure per square foot is limited to | 
y lb. and the disc area ratio is raised to z, then 


T = pay Dt =k D*, 


| 


(3) 


thrust horse-power 
_ Tey, x60 & 


= —)—__— = — Dt 
33,000 550 


Vv; (9) 
and 
ed, 
~ De? 
The maximum possible efficiency can be obtained from 
such curves as are shown in Fig. 1, page 276, ante, 
and Fig. 3, page 299, ante, where the only variable 
affecting the result is pitch ratio. To obtain really 
high H values, v, must be kept high, but this reduces 
Cy; and it would be disastrous to try to work such a 
highly loaded propeller at the very low C, values. In 
fact, C, must be above about 0-2 if the pitch ratio is 
1-2, and above 0-3 if the pitch ratio is 0-6. Using 
these values in equation (10) we get 
_ az _ { 2.24 with 1-2 pitch ratio 
limit of speed v, = /k x 4 1° with 0-6 pitch atic 

(11) 
and the value of H at this maximum speed becomes 
iD k4 D* 

There 


for pitch ratios of 1-2 and 0-6, respectively. 
is, in fact, a limiting speed defined by equation (11) 
at which water screws will work with an acceptable 
efficiency, under normal conditions, and this carries with 
it a limiting useful power which can be delivered. 
If a screw is working under these conditions and an 
attempt is made to obtain more thrust by a higher speed 
of revolution, the flow parts from the back of the blade, 
the effective pitch is immediately changed and carries 
with it a similar change in the thrust load at this radius. 
Unless the cavitation is very local, this means a drop 
in load, and with this drop the flow is restored on the 
blade back. This changing flow results in some 
increase in rotary velocity, and with the lower effective 
pitch brings about an undue increase in revolutions and 
of shaft horse-power for given thrust. These results 
have a very real meaning for such vessels as destroyers 
and large high-speed vessels of the future. As an 
example, a destroyer screw may have a disc area ratio 
of 0-9, and its thrust, to avoid cavitation, will be 
limited to about 2,160 Ib. per square foot of blade, 
giving k = 1,950. From equation (11), therefore, 


. k 


= (12 


assuming a pitch ratio of 1-2—a not unusual figure for | 


these vessels— 
‘ 


if 


maximum speed of advance) _ 4 » T OAD 
without cavitation = 3-26 V'1,950 
= 100 ft. per second. 
maximum thrust horse-power ) (1,950)2 
to be obtained from one >= ———* 
screw J 245 


D* = 350D*. | 
| 





* Sixteenth Thomas Lowe Gray Lecture delivered 
before the Institution of Mechanical Engineers on Friday, | 


January 28,1944. Abridged. 


backs of the blades and positive pressure on the face 


increasingly roughly with the square of the speed of | 


revolution. The effective pitch of the screw will be 
very much less than without cavitation (less than the 
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LOCOMOTIVE POWER.* 
By E. C. Poutryey, O.B.E. 


Tue object of this paper is to put before members a 
method which the author has evolved for determining 
the probable power output of simple-expansion steam 
locomotives as measured by the power available at the 
coupling between the locomotive and the train. The 
means proposed for estimating pulling power through. 
out the usual operating s obtaining in either 
passenger or freight service is as follows. Four distinct 
processes are involved. These are the determination 
of the tractive force; the boiler steaming capacity ; 
the mean effective pressure in the cylinders, from which 
|is calculated the indicated tractive force; and the 

resistance of the locomotive. 
| The tractive force depends entirely on the dimensions 
} 





and the number of the cylinders, the diameter of the 
| driving wheels and the steam pressure, the mean 
| pressure (maximum) being dependent upon the initia! 
| pressure and the full-gear cut-off. Boiler capacity is 
| taken to be proportional to the grate area, and is deter 
| mined by the firing rate and the heat value of the coal 
\fired. The available mean pressure in the cylinders 
depends upon the steam supplied to the engine per unit 
| of time. This is governed by the boiler capacity in 
| relation to that of the cylinders. Locomotive resistance 
is a function of the total weight, the size of driving 
wheels, the number of coupled axles, and the head-on 
air resistance. The above shortly sets out the factors 


TABLE I.—M.E.P. in Relation to Full-Gear Cut-off 


M.E.P. in Cylinder, per Cent. of Boiler 
Pressure. 


Max. Cut-off, 
per Cent. of | 
Piston Stroke. 





Factor for 
Rated Tractiv: 
Force. 


Average | 


at 60 r.p.m. 


Average at 
Starting or 
Zero Speed. 





Effi giency.n 

















J 





governing locomotive power. They are accepted by 
| the author as being fundamental, and form the basis 
|of the proposed method for arriving at the perfor 
of any given steam locomotive of normal type 
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face value with extreme speed of revolution); and 
because of this and the small amount of thrust derived 
from the face of a screw, the speed of revolution for a 
given thrust will rise greatly, the fractional rise in- 
creasing as thrust increases. In the case of the curves 
A and B in Fig. 9, the rise at the higher thrusts was 
90 per cent. ; in the case of curve C it varied from 22 per 
cent. at no thrust to 85 per cent. at the highest efficiency. 
Since the friction of the face increases with the square 
of the speed of revolution, despite the absence of any 


higher than it was without cavitation. A further loss 
is introduced by the vortex sheets over the blade backs. 
These cause an increasing constriction of the space 
left in the race for the passage of water; hence all the 
velocities in the race are increased. The increase is 
limited to some extent by the effective pitch, but for 
curve C at its best efficiency, it probably amounts to 
25 per cent., against about 8 per cent. without cavita- 
tion; and this is reflected directly in the efficiency. 
The loss at the blade tips is also aggravated by this 
full cavitation. 

Two extreme cases are shown in Fig. 9. Curves A 
and B are for a screw with narrow sharp-edged blades, 
in which the rise of the vortex sheet was relatively 
small. In curve A there is no cavitation. The screw 
has a pitch ratio of 1-2, a mean width ratio of 0-2, 
and a circular back section. Curve B is of the same 
screw. There are vortex sheets over the whole back 
of the blades. Isolated spots occur at A’ and B’. 
Similar results were obtained with much wider blades. 
Curve C is for a screw with maximum blade thickness 
fairly near the leading edge which was quite full and 
blunt. The pitch ratio is 1-33 and the mean width 
ratio 0-45. The screw was fully cavitating. Both 
| curves B and C show a large falling off of efficiency with 
leven moderate thrust coefficients. As a check upon 
these results, spot D is derived from an analysis of 
| motor boat data at over 100 knots, the thrust load 
| in this case being 21 lb. per sq. in. of developed surface. 
|From these data it may be concluded that: (1) 
The large loss of efficiency at moderate thrust loads sets 
a definite limit to the possibility of such propulsion. 
(2) It is of very great importance to keep down friction 
of the blade. (3) It is of equally great importance to 
have a sharp leading edge, so as to keep down the size 
of the vortex sheet on the blade backs. 





Nee 


material rub on the blade backs, the friction will be | 


and design, a delineation of which will now be given. 
When calculating the tractive force, what is usually 
wanted is the maximum value. This can be estimated 
junder two different heads, namely, the maximum 
| tractive force in the cylinders, the indicated 
| tractive force (Ind. T.F.); and the maximum tractive 
| force available at the rim of the driving wheels at the 
point of contact between the wheel and the rail, called 
the rated tractive force (R.T.F.). The indicated 
| tractive force involves the engine constant C. This 
|is purely dependent upon the cylinder dimensions and 
| their number, and the size of the driving wheels. The 
actual indicated tractive force is C multiplied by the 
mean effective pressure. The latter depends upon the 
| initial pressure in pounds per square inch, and the cut- 
| off in full gear for the maximum indicated tractive 
| force. The mean pressure for any initial steam pressure 
and rate of admission has its maximum value at very 
low speeds. As the speed increases, the cut-off remain- 
ing unaltered, there is a gradual reduction in the mean 
| pressure. Values for the factor expressing the mean 
| pressure as a percentage of the initial at zero speed and 
at 60 r.p.m. are given in Table I, herewith, for various 
| rates of full-gear cut-off. The indicated tractive force 
for any pressure P, taken as being the boiler working 
pressure, is, for a full-gear cut-off of 75 per cent., 


Cx P x 0-86. 


The formule for arriving at the m.e.p. factor are 
iven in Appendix I to this paper. Rated tractive 
| force is the tractive force, maximum, at the rim of the 
driving wheels. It is therefore equal to the indicated 
tractive force less the mechanical resistance of the 
engines. This is taken to be equal to 8 per cent. of 
| the indicated tractive force, meaning that the value of 
| the mean effective pressure factor, already mentioned, 

when referred to the rim of the drivers, is reduced by 

8 per cent. ; so that, as a case in point, the factor 0-86 
| becomes 0-86 x 0-92—0-793—say, 0-80. The R.T.F. 
| would therefore be C x P x 0-80. 

It is almost universal practice to use the factor 0-85 
when calculating the R.T.F., regardless of the maximum 
cut-off in full gear; and while this is, strictly speaking, 
incorrect, no harm is done so long as, which is usually 
the case, the value of the m.e.p. factor employed is 


| 


} 
| 


| 





* Paper read at a meeting of the Institution of Loco- 
motive Engineers, held in London on Wednesday, 
October 27, 1943. Abridged. 
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TABLE II.—BOILER EVAPORATIVE CAPACITY 
Evaporation (Ib. per square foot of grate area per hour) for different firing rates and fuel values (B.Th.U. per pound). 


Superheat assumed 200 deg. to 250 deg. F. 



































Firing rate 30 | 35 40 | 45 50 | 55 60 65 70 75 80 | 85 | 90 | 95 100 | 105 110 115 | 120 
15,000 B.Th.U. 

evaporation rate .. 285 325 365 400 440 475 510 540 575 600 630 655 680 | 705 725 750 77 | 785 | 805 

Water) 9-5 | 9-3 | oie | 8-9 | 8-8 | 8-63 | 8-5 8-3 | 8-22 | 8-0 | 787 | 7°7 | 7°57 ras | 7-25 | 7-14] 7-0 | 6-82] 6-6 
14,000 B.Th.U. 

Evaporation rate .. 270 310 340 380 415 444 475 510 540 570 595 620 640 | 660 | 685 700 725 | 740 | 755 

Water /eoal 9-0 8-85 ee | Sas | 3 | 8-07 | 7-92 | 7-85 a 72 | 7-6 7:45 | 7-3 713-| 7-0 6-85 | 6-06 | 6-6 | 6-48] 6-3 
13,000 B.Th.U. 

Evaporation rate 240 275 310 345 | 380 | 410 | 440 470 495 525 545 575 590 610 630 | 650 | 670 | 685 

Water /ooal 8-0 | 7-86 | 7-75 | 7:66| 7-6 | 7-46 | +35 | 7°23 | 7-08 | 6-87 e882 | 6-77 | 6-57 | 6-43] 6-30 $18 | $08 | S05 | 5-82 
12,000 B.Th.U. 

Evaporation rate ..| 225 260 290 320 350 3380 410 | 430 460 480 510 525 550 570 ; 590 | 605 | 620 | 640 | 650 

Waterjesel ; | 7°5 7-47 | 7-25 | 7-10] 7-0 | 6-9 | 6-88 | 6-70 o-07 | 6-4 6°37 | 6-18 | 6-10] 6-0 | 5-9 5-76 | 5°65] 5-56] 5-41 











stated. Actually, the factor 0-85 is only applicable 
when the full-gear cut-off is long enough to produce an 
average pressure equal to 92 per cent. of the initial, 
indicating a maximum cut-off of 85 per cent. Thus 
0-92 x 0-92 = 85 per cent. (nearly). The foregoing 
are the theoretical principles involved when estimating 
the maximum tractive effort. ‘The actual values shown 
in practice will be found to vary to some extent. The 
size of steam and exhaust ports, and the steam pressure, 
will have a considerable influence on the m.e.p., even 
at low ’ 

Steam at the higher , round 225 Ib. and 
upwards, is more “‘ explosive” than at, say, 180 Ib. to 
200 Ib. per — inch, and in consequence the steam 
enters the eylinders more readily. In fact, so far as 
cylinder performance is concerned, since the introduc- 
tion of superheating, by far the greatest advance made 
in the art of locomotive engineering during recent 
re oe eee 
association with larger steam — in proportion to 
cylinder dimensions, made possible by the employment 
of these higher steam ures; and, in many in- 
stances, the use of multi-cylinder engines. 

To determine the weight of steam available from a 
boiler of given dimensions, the author has, after mature 
consideration, decided to accept a method si 
by T. R. Cook,* who published a set of curves showing 
the hourly evaporations obtainable per square foot of 
grate at different rates of firing coal or oil, in lb. per 
square foot of grate per hour. In all, nine di t 
curves were shown, five for coal, each corresponding 
to a different heating value in B.Th.U. und, the 
values varying from 11,000 to 15,000 BTh, - For oil, 
the four curves were for heat values of from 18,000 to 
21,000 B.Th.U. The values given in Table II, on this 
page, apply to the curves drawn for coal, and for heat 
values of 12,000, 13,000, 14,000 and 15,000 B.Th.U. 
per pound. Based on this table, a graph, Fig. 1, 
has been prepared in which has been plotted the 
evaporation in pounds of water per pound of coal, 
fired at rates of from 30 lb. to 120 fb. per square foot 
of grate per hour. The water/coal ratios thus given 
should, of course, follow a straight-line law. The 
curves numbered 1 to 4 relate, respectively, to coals 
having calorific values, as fired, of 15,000 B.Th.U., 
“i B.Th.U., 13,000 B.Th.U., and 12,000 B.Th.U. 
per id. 

It will be observed, however, that the lines drawn do 
not strictly pass through all the plotted points. This is 
because of the difficulty in reading the evaporation 
values from the curves in the original plot, due to its 
relative small size. However, any variations shown 
are small. On this graph have been plotted the 
water/coal ratios appertaining to a number of road 
trials made by different British railways as published 
from time to time. The points are very scattered, 
though appear to more or less group themselves about 
the 14,000 B.Th.U. line. The author has no informa- 
tion as to the heat value of the coal used for any of the 

tests, and it is quite possible it varied considerably. 
There is also a further point which must be taken into 
consideration, and that is the all-important question 
of superheat, because if any given boiler be taken, the 
actual evaporation for any rate of working, i.e., firing, 
will be greater or less according to the superheat, and, 
in fact, one of the boilers of which the results are 
plotted actually showed a high evaporation, but the 
superheated steam temperatures at all firing rates were 
comparatively low. On the other hand, the author 
suspects that another boiler showing relatively low 





* “ The Determination of Savings with Modern Power,” 


evaporations produced steam highly superheated. In 
fact, the performance of this locomotive indicates that 
such must have been the case. The evaporative values 
engpoeted for estimating boiler capacity are put forward 
in the belief that are reasonably applicable to 
average practice; further, it is assumed, of co 
that steaming power is proportional to the size of the 
fire grate, and is i ~ t of the heating surfaces. 
Within the limits set normal boiler proportions, 
this may be acce There is, ements edinties 
point which may be mentioned, which is the design of 
the front end arrangement, variations in which can 
and do affect steaming. Then again it is sometimes 
contended that three-cylinder engines produce a better 

Fig.1. 
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general effect on the draughting of the boiler than two- 
cylinder engines. The author does not share this view, 
for the reason that, so far as is known, no evidence has 
been brought forward in its support. A series of trials 


with three-cylinder and two-cylinder ines, and 
reported upon by the late Sir Nigel Gresley,* do not 
seem to indicate any difference between the locomotives 


In order to establish the power that a locomotive 
can develop in the cylinders or at the draw-bar through- 
out the speed range, it is n to correlate the 
steaming capacity of the boiler with the steam using 
capacity of the engines. As the locomotive moves in 
gear, the time will come when the boiler can no 





* “The Three-Cylinder High-Pressure Locomotive.” 
Proc.I.Mech.E., 1925; also ENGINEERING, vol. 120, pages 


good | the propo 
urse, 


carried out on the London and North Eastern Railway | 8°" 


longer supply steam for full-gear operation, and it will 
then become necessary to reduce the rate of steam 
admission. Thus the mean pressure will be successively 
reduced with each increment in speed. In other words, 
rtion of the maximum tractive force avail- 
speed will aye te my the boiler steaming 
iler capacity on engine 
power will be shown graphically later. To determine 
the point at which full-gear working must be terminated, 
and the running tractive force indicated in the cylinders 
for an ee ee eaten 

by Ww. . Kiesel, i i 
Pennsylvania Railroad, is t 
assumes a definite rate of steam yA eee 
and the factor E in the mean pressure form in 
Appendix II to this paper, is not taken as being the 
indi but the ratio of the weight of a 
steam (that is, of the swept volume, 
and su’ assumed) to the steam 
ied per stroke. For a constant cylinder feed, this 
le 


rf 
i! 


io is inversel, ional to the 
for the cylinders is computed 
manner. For any desired rate of 
, or if rate of working, Table II gives 
ap nme square foot of grate area at various 
firing using coal of different heat values. 
is the tender tank water evaporated per hour per 
square foot of grate area. The weight of steam de- 
livered to the cylinders is less than the evaporation 
indicated, because part of the steam generated is used 
for other purposes; further, if a feed-water heater is 
used, the actual evaporation is greater than the appa- 
rent. An exhaust steam injector adds 7 per cent. to 
i The pump type of heater 
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of the steam 
requires 2 per cent. of live steam from 
The vacuum-brake ejector requires 2 per 
cent. of the steam generated, and the same is required 
by the Westinghouse compressor. 
Based on the above, and taking it as being the tank 
water evaporated per square foot of grate area per 
hour, as given for any firing rate, Table II, the rates of 
eyli in of steam per hour for a 
er 


injector are W x 1-07 x 0-97; for a frei 
exhaust injector but no continuous b: 
0-99; for freight engines as above, but without exhaust 
ejector are W x 0-98; and for passenger or freight 
engines, with no exhaust injector, but with ordinary 
injector and continuous brake, W x 0-96. 

From the above, other combinations, including the 
pump type of heater, can easily be dealt with. In 
regard to the exhaust-steam injector the water returned 
to the boiler was stated by H. Holcroftt to be about 
10 per cent. It is commonly assumed that the pump 
type of heater consumes about 2 per cent. of the steam 
erated, and the same rate has been taken as applic- 
able to the live-steam injector. In regard to the 
exhaust-steam injector it is difficult to give any figure 
for the water recovered, because the exhaust pressure 
varies considerably, and, if the running cut-off is at 
a minimum of, say, 15 per cent., very little can be 
expected from the injector, and the supplementary 
live-steam portion will be automatically brought into 
use. In practice, however, the heater is most required 
when the boiler is being worked hard, and under such 


requires 2 per cent. 


i 





* See “Steam Motive Power Operation,” by T. H. 
Shields. Proc. Inst. Loco. E., 1933. 
+ “* Locomotive Coal Trials on the Southern Railway,’’ 








by T. R. Cook. Baldwin Locomotives, October, 1932. 
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conditions, feed heaters, injector or pump type, will 
give their maximum return. Further, the value of any 

—< feed heater is perhaps somewhat problematical 
unless the locomotive so equipped is working hard and 
making fairly long runs without stopping. 

Fig. 2, on page 319, illustrates the proposed method 
for plotting the curve of indicated tractive force against 
speed in miles 7 hour. This is presented for two 
different rates of firing and the corresponding rates of 
eylinder feed per hour. The curves relate to a freight 
engine of the 2-8-0 type, the pertinent particulars of 
which are: cylinders (two), 19 in. x 28 in.; drivers, 
56-5 in. in diameter; steam pressure, 225 lb. per 
pang inch ; te area, 28-6 sq. ft.; engine constant, 

== 179; -gear cut-off, 75 per cent.; weight, 
rie and tender, 128 tons (full). Curves 1: Steam 
to engines, 17,950 Ib. per hour ; firing rate, 90 lb. coal 
per square foot of grate hour. es'2: Steam 
to engines, 13,340 lb. per hour ; firing rate, 60 Ib. coal 
per ~~ foot of qpatocnee per hour. Specific volume of 
steam in the cylinders, 2-332 oub. ft. at 225 lb. san 
inch, less 10 Ib., and carrying a superheat of 100° 
F. The curves 1 and 2 2, corresponding in each case . 
the rates of cylinder feed already mentioned, are 
computed from the Kiesel formule. The steam 
ilable is based on the tender water evaporated per 
square foot of grate area at the firing rates sti ted, 
and for coal having a heat value as fired of 14,000 
B.Th.U. per pound. Live-steam injector feed is 
assumed; and the vacuum-brake ejector is not in 
use, a8 the engine is taken to be in ordinary freight 
service (British practice), loose coupled and no 
The indicated tractive effort is plotted against speed in 
m.p.h,, the vertical scale being the tractive force in 
pounds, On the vertical scale, the point A (34,700 lb.) is 
the maximum cylinder or indicated tractive force com- 
puted by the formula. At 60 r.p.m., equal to 10-1 
m.p.h, with 56-5-in. drivers, the maximum tractive 
foree falls to a value equal to C x P x 0-775. For 
the engine under notice, the numerical values are 
179 x 225 x 0-775 = 31,250 lb. The line drawn pass- 
ing through the point A and the point B, corresponding 
to 10-1 m.p.h. on the horizontal and to 31,000 lb. on 
the vertical scales, respectively, indicates the rate of 
fall in the m.e.p. with increasing speed, the engine 
being in full gear. Further, the points of intersection 
between this line and the curves developed from the 
indicated tractive force formule show where the change 
in cut-off is made, full-gear cut-off being no longer 
possible due to the steam demand exceeding the supply. 
The point C on the vertical scale corresponds to a 
value 8 per cent. less than the maximum indi- 
cated tractive force; that is 32,000 lb. This 
is the actual maximum rated tractive force 
measured at the rims of the drivers. The line C D 
is drawn parallel to the line A B and indicates how 
the rated tractive effort falls as the speed increases 
while the engine is being operated in full gear. This 
will be further referred to when the method of arriving 
at the draw-bar pull characteristics is considered. 
The indicated tractive force curves 1 and 2 are com- 
a thay gq by joining them to the line AB, 
denoting the maximum ted tractive force, by 
two curves drawn anal to the curves 1 and 2 
and to the line A B as shown. Thus the completed 
curves indicate the cylinder tractive force developed 
from zero to the maximum speed. The indicated 
horse-power curves are readily computed by the usual 
formula 
T,xV 


LHP. = 375 


The curves 1 and 2 show clearly the influence of 
boiler stea capacity on the tractive force available. 
In addition to the indicated tractive force there is also 
shown the mean effective pressures in the cylinders. 
The line AB in shows the fall in pressure in 
full-gear cut-off and the transition curves are drawn 
tangential to this line and the curves | and 2, showing 
the mean effective pressure in the cylinders in relation 
to the speed of the locomotives in miles per hour. 
Further, the difference in the pressures indicated 
shows the effect of cut-offs used which are, of course, 
longer or shorter for a given speed, according to the 
steam supply. Thus for curve 1, the steam supply 
being greater, the duration of admission for any 
is longer, and the resulting m.e.p. therefore higher. 


(To be continued.) 





SourTH AFRICAN COLLIERY INDUSTRY.—-The production 
of coal in the Union of South Africa has risen steadily 
from 18 million tons in 1939 to upwards of 22 million tons 
in 1943. It is estimated, however, that the reserves of 
coking coal so far discovered are in the neighbourhood 
of 150 million tons only. As these would last for about 
50 years at the most, at the present rate of consumption, 
industrialists are stressing the advisability of appointing 
a commission to report on what steps should be taken to 
conserve the coking-coal reserves of the Union. 
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AERONAUTICS. 


556,285. 
craft, Limited, of Brough, P. G. E. Hand, of Ferriby, 
Yorks, and K. A. Whitworth, of Hull. (3 Figs.) April 21, 
1942.—This invention is a mechanism for jettisoning the 
hood of aircraft cockpits. The hood is of substantially 
normal design and is secured to slides on the aircraft 
fuselage. Each base side member 1 of the hood is 
grooved to accommodate a slide 2. The lower edge of 
the base member 1 has a number of recesses, and the 


*| slide 2 has L-shaped slots which form hooks. With the 


slide in the normal position the hooks lie in the mouths 
of the recesses. At the forward end of the base member, 
the shorter limb of a bell-crank leaver 6 engages in a 
recess in the slide 2, and the end of its longer limb is 
connected to a Bowden cable. This enables the slide 2 





to be displaced to the left so that the hooks 5 move clear 
of the recesses when a hand lever 10 at the top of the 
hood is displaced by an upward thrust. A channel is 
attached to the sliding carriage for the hood which is 
mounted on the aircraft, and between its side walls are 
fixed a number of pins. When the base side members 1 
are placed in these channels the pins enter the recesses ; 
then, on displacing the slide 2 to the right, the hooks 5 
lock under the pins and prevent separation of the base 
side members of the hood from the channels. The slide 2 
carries an index 13 which shows when the hooks 5 on 
the slide have engaged the pins. The advantage of this 
arrangement is that the jettisoning mechanism is con- 
tained in the hood and jettisoning can be effected in any 
position of the hood, so that should it jamb in, say, the 
half-open position, the pilot can still extricate himself by 
disengaging the mechanism. (Accepted September 28, 
1943.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


556,841. Tap for Cutting Screw-Threads. Alfred 
Herbert, Limited, of Coventry, and A. H. Lioyd, of 
Coventry. (4 Figs.) June 4, 1942.—The invention relates 
to the production of taps for use in cutting screw-threads. 
The object is to make possible the use of a centreless 
grinding machine in the production of the screw-thread of a 
metal-cutting tap. An unhardened unfluted blank 11, Fig. 
2, is first threaded, after which the flutes 12 are machined 
along the screw-threaded portion. The blank is then 
hardened. Next, an over-length sleeve nut 13 is fitted 
thereon to extend beyond both ends of the screw-threaded 
portion. An asbestos closing washer 15 is fitted round 
the shank 16 of the blank to close the lower end of the 
sleeve nut, leaving an annular space 17 between the 
closing washer and the adjacent end of the screw-threaded 
portion in the interior of the sleeve nut, and molten alloy 
is poured from the other end so that it fills the space 17 
and the flutes and also the space 18 at the other end of 
the sleeve nut beyond the upper end of the screw-threaded 
portion. When the alloy cools and sets the sleeve nut 
can be removed, leaving the flutes filled in solidly with 
the alloy, and the strips of the alloy in the flutes have 
portions of the screw-thread on their surfaces, which 
mate up exactly with those of the blank. The strips of 
the alloy along the flutes are united to one another at 


Jettisoning Cockpit Hoods. Blackburn Air- | 











their ends by the metal of the alloy beyond the ends 
of the screw-threaded portion of the blank and the whole 
may therefore be finish-ground in a centreless grin ng 
machine. After the machining operation, the finished 
article is heated to a temperature at which the alloy 
will run off, when the alloy can be collected for further 
use, or the ends of alloy can be cut off, after which {}. 
strips in the flutes can be readily removed. The centre|oss 
grinding machine has a grinding wheel 20, Fig. 1, fast on 
rotating spindle, the periphery of the grinding whee) 
having similar annular ridges which conform exactly t. 
the shape of the thread required. To one side of the 
grinding wheel is a stationary support 23, for the blank. 
having an inclined upper end, and above this is a member 
25 formed with teeth which can engage the screw-thread 








(656.841) 


of the blank and serve for placing the latter into correct 
engagement with the grinding wheel. The member 25 
is pressed downwards by a spring carried by a stationary 
support 27. Instead of any backing wheel, the backing 
member 28 is in the form of a cam on a spindle fast with 
a handle 30. The operator places the workpiece 11 in 
position and then pulls the handle 30 downwaris, 
thereby forcing the workpiece to the position indicated 
by the dotted line in which it is first engaged with the 
teeth on the plunger 25 and then with the ridges on the 
grinding wheel. The operator continues to pull the 
handle downwards while the surface 31 presses the work- 
piece into contact with the grinding wheel. During this 
movement the workpiece will be rotated by contact with 
the grinding wheel a few revolutions, depending upon its 
diameter, the speed of rotation of the grinding wheel 
and the downward pressure exerted upon the handle 30, 
and it will travel axially a corresponding amount and 
the whole surface will be finish ground. (Accepted 
October 25, 1943.) 


MINING. 


556,336. Mining Machine. The Mining Engineering 
Company, Limited, of Worcester, and M. S. Moore, of 
Malvern. (2 Figs.) April 15, 1942.—The object of the 
invention is to provide an apparatus for conveying the 
cuttings from the chain and passing them on to the face 
conveyor, the apparatus being attached to the coal cutter, 
or to its loading element, in such a way that very little 
end room is required. A screw conveyor consisting of a 
tapered screw 1 in a conical casing 2 is mounted near the 
longitudinal centre line, in plan, of the cutter or cutter 
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an (77s) — 
loader. The large or reception end of the conveyor is 
arranged adjacent to the cutter-chain sprocket, which i- 
encased so as to sweep the cuttings to the screw in the 
direction of the arrow A. The apparatus is mounted at 
the front end of a loading element 3 from which the drives 
are derived. The screw delivers the cuttings under pres 
sure into a comparatively narrow hopper 5, containing « 
discharging chain by which the cuttings are raised up ° 
sloping wall to an outlet. The driving shaft 6 drives tw» 
sprockets 7 carrying chains 8 which run round guide 
drums 9 and carry scrapers 10 to push the cuttings 
towards the outlet. (Accepted September 30, 1943.) 
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THE MACARTHUR LOCK AT 
SAULT STE. MARIE. 


Tue remarkable contribution which the United 
States is making to the munitions output of the 
Allied Nations is being accompanied by construc- 
tional activities on an almost parallel scale. Much 
of this civil-engineering work is being carried out 
either directly by, or under the supervision of, the | 
United States Army Corps of Engineers. Two 
examples of large-scale activity by this body are 
furnished by the Alaskan Highway* and the Inter- 
American Highway through Central America, of 
which the first part of a description appeared on 
page 301, ante. A work of a smaller type, but 
still of considerable magnitude, for which it has also 
been responsible, is the construction of the Mac- 
Arthur Lock on the St. Mary River. This, like | 
many other projects, was undertaken as a direct | 
contribution to the war effort. The St. Mary| 
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These particulars refer only to the United States 
side of the river, which is an international boundary. 
The new MacArthur Lock, which went into opera- 
tion last July, is constructed on the site of, and 
replaces, the old Weitzel Lock. This structure had 
a length of 515 ft., and a depth of water over the 
sills of 14 ft. The approach canal was 80 ft. wide, 
but the width of the lock gates was only 60 ft. 
The MacArthur Lock has a length of 800 ft., a 
width of 80 ft. and a depth of water over the sills of 
31 ft. The fall in water level between Lake Superior 
and Lake Huron is to some extent variable, depend- 
ing on climatic conditions in the gathering and 
drainage area, but averages about 22 ft., and the 
average lift of the MacArthur Lock is 21-7 ft. The 
rapid construction of the lock and its opening last 
July were important contributions towards the 
solution of the problems of the transport of both 
iron ore and grain. Owing to the late break-up 
of the ice on many of the tributary waterways in 
1943, the early summer found the movement of 





almost the same position as Fig. 1, as will be clear 
from the trees on the right. 

The work involved in bringing the site to the 
state illustrated in Fig. 4 included the removal of 
32,000 cubic yards of the limestone masonry of the 
Weitzel Lock, the removal of 2,800 linear ft. of 
timber-crib piers, the removal of the old timber 
lock floor, the excavation of 270,000 cubic yards of 
sandstone rock and the excavation of 200,000 cubic 
yards of earth filling in the embankments behind 
the old lock walls. As already mentioned, this 
work was put in hand concurrently with the building 
of the cofferdams. About 30 per cent. of the total 
was done before dewatering, the remaining 70 per 
cent. being carried out in the dry. 

The whole of the area covered by the lock and its 
approaches is of sandstone formation and it was not 
possible to drive steel sheet piling for the cofferdams. 
Accordingly, self-stable cells, constructed of sheet 
piling, were used. These were filled with sand and 


| clay, their loaded weight being sufficient to with- 








Fie. 1. 


River, 63 miles long, which connects Lake Superior 
with Lake Huron, has a series of turbulent rapids 
at Sault Ste. Marie, 14 miles from the head of the 
river, and the construction of locks to by-pass the 
rapids and enable shipping to use the river dates 
from the year 1797. Much improvement has 
been made since that time and in 1939 there 
was a total of five locks on the United States and 
Canadian sides of the river. With the growth of 
iron-ore traffic from Lake Superior to receiving 
ports on Lake Huron and Lake Erie, which has 
followed the development of the munitions pro- 
gramme, these facilities proved insufficient, par- 
ticularly for deep-draught vessels, and the con- 
struction of the MacArthur Lock was undertaken 
in 1942. As a war measure, it was completed in 
the remarkably short time of 14 months. 

The first lock at Sault Ste. Marie, or “ Soo,” as 
it is commonly called, which was completed in 
1798, was destoyed in 1814. It was followed by 
two State Locks, completed in 1855 and the Weitzel 
Lock completed in 1881. In the year 1896, the 
State Locks were replaced by the Poe Lock and the 
Davis and Sabin Locks were added in 1914 and 1919. 
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CoMPLETED LOCK, LOOKING TOWARDS LAKE SUPERIOR. 


freight through the St. Mary River some 10 million | stand the external water pressure after the site had 


tons behind schedule, but the completion of the 
lock enabled all previous movements of traffic down 
the river to be far surpassed. 

The completed lock is shown in Fig. 1, on this page. 
This view is taken looking west towards Lake 
Superior. The Poe Lock can be seen to the right 
of the new lock and the two are served by a common 
entrance canal from the lake. The bascule bridge 
in the distance spans the approach canal to the 
Davis and Sabin Locks. The reconstruction was 
carried out by isolating the old Weitzel Lock and its 
approaches by means of cofferdams, but in view of 
the urgent nature of the work, the demolition of the 
old lock, which was of masonry construction, was 
proceeded with while the cofferdams were being 
built. A view of this former operation is repro- 
duced in Fig. 2, on page 322. The quayside struc- 
ture to be seen in this illustration is the administra- 
tion building. It was not demolished and is shown 
alongside the new lock in Fig. 1. The area isolated 
by the cofferdams was 2,600 ft. long and 250 ft. 
wide and enabled the construction of the new lock 
walls to be carried out in the dry. A view of the 
site after de-watering and excavation is reproduced 
in Fig. 4, on page 322. This view is taken from 








been pumped out. The cells were of oval form, 
51 ft. 4 in. long in the direction of the length of the 
cofferdam, and 48 ft. 6 in. wide. They were built 
of sections of steel sheet piling bolted together and 
were driven in 28 ft. of water, clay to a depth of 
11 ft. having previously been deposited on the site 
by barge. This served as an anchorage. The cells 
were filled partly by a floating crane and partly by 
tipping trucks working from one end of the coffer- 
dam and forming their own track as they proceeded 
with the work. The structure was further stabilised 
by depositing crushed rock on to the top of the filled 
cells and pushing it over the sides by bulldozers to 
form rough embankments on the faces of the cells. 
The completed cofferdam at the Lake Huron end 
of the lock is illustrated in Fig. 5, on page 330. The 
end connections between the cofferdams and the 
piers of the Poe Lock were made by arch sheet 
piling. This was sealed by placing 3 ft. of tremie 
concrete on the land side of the sheeting and 6 ft. 
of riprap on the river side. The whole cofferdam 
structure proved so effectively watertight that three 
12-in. centrifugal pumps were sufficient to keep the 
enclosed area dewatered. 

The completed lock is furnished with two sets of 
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double-leaf steel gates at each end, the inner gates 
being 800 ft. apart. This provision provides security | 
against hold-up of traffic in the case of damage to 
an individual gate. The two sets of gates at the 
Lake Huron end are clearly shown in Fig. 1. In 
addition to this duplicate-gate arrangement, emer- | 
gency stoplog bulkheads are provided, 109 ft. 6 in. 
from the upstream gates and 52 ft. 6 in. from the 
downstream. By closing these bulkheads, the whole 
lock and its immediate approaches may be de- 
watered to enable work to be carried out on the leaf 
gates. As there is no traffic passing during the 
winter season, the throwing of the lock out of com- 
mission by the use of the bulkheads will not interfere 
in any way with the normal working schedule. 
The bulkheads each consist of six 32-ton steel 
stoplogs inserted in vertical slots in the lock walls. | 
The downstream bulkhead is shown in position in | 
Fig. 5, and Fig. 6, on page 330, illustrates one of the 
stoplogs being lowered into place. 

Although the possible use of these bulkheads for 
the isolation of the lock for repairs is a useful feature 
of the whole layout, the primary purpose of their 
introduction was to expedite the construction of the 
lock. By completing the outer portions of the walls 
of the approach channels so that the bulkheads 
could be inserted, as shown in Fig. 5, it was possible 
to remove the cofferdams at an early stage of the 
work. This permitted the river connection to be 
dredged and completed at the same time as work | 
was proceeding on the lock chambers. Had it been 
necessary to retain the cofferdams until the com- 
pletion of the leaf gates and their housings, con- 
siderable delay in completion would have arisen 
owing to the time required to remove the cofferdams 
and dredge the channels. 

Work was started on the MacArthur Lock in 
April, 1942, and the upper cofferdam was completed | is stepped. 
early in June. 
crib piers were removed, dredging of the approach | subjected to stress from gate-operating machinery. 
channels was started, and the lower gates of the old | The walls were poured in sections 30 ft. long, alter- 
lock were removed. With the completion of the | nate sections being finished first. Fig. 7, on page 
upper cofferdam, the site was drained to the level of | 330, shows the work in progress. Each 30-ft. section 
the downstream channel and the upper gates of the | was poured in several lifts; vertical bevelled key- 
old lock were removed and demolition of the old | ways on the meeting faces lock the sections together. 
masonry proceeded with. The lower cofferdam was | In order to permit the work to proceed in tempera- 
completed in the middle of July and the whole area} tures which were sometimes many degrees below 
dewatered. This permitted excavation for the new |zero Fahrenheit the sections were enclosed in ply- 
lock walls to proceed. As already mentioned, the | wood shelters roofed over with canvas covering. 
formation consists of a hard sandstone, and exten- | Steam from portable boilers was applied to freshly- 
sive blasting was necessary to break it up. Exca- | poured concrete for five days, electrically driven 
vated material was removed in lorries or loaded on | blowers circulating it over the block. Continuous 
to barges for tipping in open water. A view showing | cast-iron protective curbs are provided at the top 
the excavated area is reproduced in Fig. 3, above.| of the lock walls, anchored by l-in. steel rods 


Fie. 4. ExcavaTIoNn 


at the top and with a vertical face; the back face 
A certain amount of reinforcement is 


The lock walls are plain concrete structures, 12 ft. | 


In the meantime, the old timber- | introduced on some exposed faces and in positions | 








BEHIND COFFERDAM. 


embedded in the concrete. Steel T-sections are also 
embedded in the wall faces to prevent abrasion of 
the concrete by moving vessels. These can be seen 
in the inside view of the empty lock shown in Fig. 8, 
on page 330. 

The lock is filled and emptied through 11-ft. by 
14-ft. culverts formed in the side walls. These con- 
nect to 24 cross culverts below the lock floor, these, 
in turn, connecting to 264 rectangular openings, 4 ft. 
long by 94 in. wide in the floor ; can be distinguished 
in Fig. 8. The cross culverts are about 30 ft. apart 
and connect to the right- and left-hand main cul- 
verts alternately. At the upstream, Lake Superior, 
end, these culverts are filled through four 8-ft. by 
14-ft. intake ports protected by steel screens. The 
lock fills by gravity and the supply to the culverts 
is controlled by Tainter gates located just inside the 
main gates. The lock is emptied through discharge 
ports in the walls of the lower approach channel. 
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These connect to the lower end of the culverts and 
control gates are fitted as at the upper end. The 
whole arrangement is stated to operate with hardly 
perceptible turbulence of the water, either in the 
lock or approach channels, during filling or emptying. 

The main lock gates are of steel, the weight of 
each leaf of the lower pairs being 140 tons; the 
corresponding weight for the upper gates is 80 tons. 
All the gates are built up from 36-in. joists, weighing 
230 lb. per foot, placed with their webs horizontal. 
At the bottom of the gates, the joists are spaced 
4 ft. 6} in. apart, this distance being increased to 
8 ft. 6in. at the top. On the upstream face, the joist 
flanges are covered with a y%-in. skin plate. On the 
downstream face there are cover plates and diagonal 
tie bracing, and vertical diaphragms between the 
horizontal beams and the quoin and mitre girders. 
The quoin girders pivot on cast-steel pintles at the 
base and have 10-in. diameter gudgeon pins at the 
top, the anchor arms for the gudgeon pins being 
adjustable. The centre-to-centre distance between 
the quoin and mitre girders is 40 ft. 3 in. and there is 
a 2 ft. 10 in. overlap at each end. Watertight con- 
nection for the closed gates is made by steel contact 
blocks at each end. The male contact blocks have 
convex surfaces formed to an 18-in. radius and the 
female blocks concave surface of 3-ft. radius. The 
blocks at the quoin post are off-set from the pivot 
axis of the gate, so that full contact bearing is made 
just as the gates close. The arrangement results in 
contact being broken immediately when the gates 
are opened, without rubbing or binding. The 
contact blocks are the full height of the gates and 
are secured to the flanges of supporting steel beams. 
Cap screws operating through the flanges enable 
the contact blocks to be adjusted to perfect bearing. 
With the blocks in this position there is a space 
about 2 in. wide between the back of the contact 
block and the beam flange. After final adjustment, 
this space was filled with molten lead, which was 
retained in position by plates welded to the sides 
of the flanges and forming an enclosed pocket. 

The gates are operated by means of steel struts 
attached to vertical pins near the top of the gates 
and 13 ft. 6 in. from the quoin-girder diaphragm. 
The strut is operated by a 6-ft. radius sector gear, 
which rotates through 158 deg. during the opening 
or closing of the gate. It is driven by a 25-h.p. 
electric motor, through a 2,391 to 1 reduction gear. 
To protect the operating machinery from shocks 
due to a vessel striking a gate, or other cause, the 
strut arms contain three double sets of steel springs 
which exert a force of 20,000 lb. against the gate 
when in the mitred position. Although the heavy 
horizontal girders, which form the main members 
of the gates give a fairly stiff construction, the 
operation of each gate from a single point near the 
top would tend to introduce undesirable torsional 
deflection. To eliminate this possibility, two sets 
of diagonals were attached to the downstream face 
of each leaf and were pre-stressed after the gates 
were in place. The diagonals extending upwards 
from the pintle bearings are 6-in. by 1}-in. bars, 
and those extending downwards from the gudgeon 
pins are 8-in. by 1}-in. bars. All the diagonals 
embody large turnbuckles. They were pre-stressed 
by using a set of jacks under the gate leaves at the 
one-third points, taking the weight of the leaf on 
the jacks. 

As mentioned at the beginning of this article 
the construction of the MacArthur Lock was carried 
out under the authority of the Corps of Engineers 
of the United States Army. The actual work was 
done under contract by the Great Lakes Dredge 
and Dock Company. The work was divided into 
three sections, comprising the removal of the old 
lock, the building of the cofferdam, and excavation 
for the new lock; construction of the new lock ; 
and removal of the cofferdams and channel dredging. 
The work under the three contracts was all carried 
out by the same company. 





THE ENGINEER SURVEYORS’ ASSOCIATION.—The next 
meeting of the Leeds branch of the Engineer Surveyors’ 
Association will be held at 3 p.m., on May 6, at the 
Y.M.C.A., Albion-place, Leeds, 1, when Mr. P. Wood- 
head will give a paper on “‘ Wire Ropes in General.’”” The 
place of meeting of the Manchester Branch of the Associa- 
tion has been changed from Onward Hall, Deansgate, to 


THE TECHNICAL COLLEGE 
AND POST-WAR TRAINING. 
By C. J. Arxins, A.M.I.Mech.E. 


“Get me some sober man to attend the engine, a man 
of common gumsion, though not a professed engine- 
man.”’—James Watt, in a letter to his agent. 





In an editorial article in Enoingerinc of 
February 7, 1941, on the future of apprenticeship, 
the above saying was quoted in a paragraph which 
rather disparaged the attitude of some educa- 
tionists toward the apprentice. Since short- 
sighted evasion of the responsibilities of training 
has brought about many of our present difficulties, 
it is vital that some well-considered programme 
should be formulated in preparation for the happier 
years of reconstruction, in which industry and 
education might work hand in hand toward a 
common goal. The firm of Boulton and Watt were 
pioneers in a new era, and suffered much from lack 
of workmen of the skill necessary for their improved 
methods. The notorious lack of sobriety was pro- 
bably even more evident than the alleged lack of 
“common gumsion.”” By their study of organisa- 
tion, the firm commenced the modern process of 
replacing manual craftsmanship by a series of 
sub-divided machine operations. As this process 
evolved, more and more mechanics subsided into 
the role of machine minders, while the machines 
and processes themselves became more and more 
complicated and speedy. The factory age had 
begun; as it developed, the industrial recruit 
joined more or less large groups instead of small 
workshop parties ; he controlled a complex machine 
rather than his own nimble fingers. New methods 
of production demanded new skill and training, 
and the employees wished in many cases to know 
the underlying principles controlling the operations. 
Technical education has still such an objective, and its 
historical growth is instructive for present guidance. 

In the early 1820’s, in London and the provinces, 
Mechanics’ Institutes were set up. Their aims 
were summarised by one of the originators (Lord 
Brougham), as follows: “It is not necessary that 
all who are taught, or even a large proportion, 
should go beyond the rudiments: but whoever 
feels within himself a desire and an aptitude to 
proceed further, will press forward, and the chances 
of discovery, both in the arts and science, will be 
thus indefinitely multiplied. Indeed, these dis- 
coveries are most likely to be made by 
men whose lives, being spent in the midst of 
mechanical operations, are at the same time 
instructed in the general principles upon which these 
depend.”* Somewhat earlier, in 1821, the Edin- 
burgh School of Art set out “ to afford to workmen 
instruction in the various branches of science which 
are of practical application in their several trades, 
so that they may better comprehend the reason for 
each individual operation that passes through their 
hands, and have more certain rules to follow than 
the mere imitation of what they have seen done 
by another. It is not intended to teach the trade 
of the carpenter, the mason, the dyer, or any other 
particular business, but there is no trade which 
does not depend more or less on scientific principles, 
and to teach what these are, and to point out their 
practical application will form the business of this 
establishment.” ¢ 
The Mechanics’ Institutes formed an. important 
part of the social fabric for 40 years or so, but a 
report of 1858 shows that they no longer fulfilled 
their avowed purpose. Two reasons suggested for 
this were that the general education of the artisans 
was too low to enable them to profit by the instruc- 
tion given, and that the underlying scientific princi- 
ples of many industrial processes were not fully 
understood at this period. A valuable contribution 
to education had been made, however, and the germ 
of the traditional English method had been formed ; 
that is, the teaching of the underlying principles of 
processes. In the ensuing years, in spite of the good 





* Education for Industry and Commerce in England. 
By A. Abbott, C.B.E. Oxford University Press (1933). 
+ Education and Social Movements. By A. E. Dobbs. 





the Nag’s Head Restaurant, Lloyd-street, Albert-square. 


Longmans, Green and Company (1919). 





work done, notably by the Science and Art Depart- 
ment and later by the City and Guilds of London 
Institute, technical education was badly neglected, 
and, as a direct consequence, English industry 
lagged behind foreign competitors. Competent 
observers compared the undisputed pre-eminence 
of English workmanship in the Great Exhibition of 
1851 with the rapid deterioration evinced at the Paris 
Exhibition of 1867, alleging as the primary cause 
the backward state of technical education. Even 
so, 14 years of idle complacency followed before a 
Royal Commission was called to report on the 
situation. They recommended, among other re- 
forms, that manual work should be taught in elemen- 
tary schools, that organised courses of instruction 
should be arranged, and that a more practical bias 
should be given to the instruction in science. 

The present century has witnessed the develop- 
ment of the evening institute, of industrial and 
commercial courses, and of grading into junior, 
senior and advanced courses, with the development 
of the recognised examination system ; yet the war 
crisis has revealed a need for further effort, for the 
nation is still desperately short of skilled workers. 
Britain, engaged in a stupendous struggle for exist- 
ence, is still impeded by lack of technical skill, the 
harvest of a generation which forgot the former loss 
of industrial supremacy through its obstinate neglect. 
Present conditions bear an ominous resemblance to 
those observed in this brief historical résumé. Grave 
responsibilities rest, therefore, upon those who 
handle the thousands of children who will be 
affected by the proposed extension of the school 
leaving age. It must be realised that the problems 
of industry and of education are co-related. The 
Mechanics’ Institutes failed because of a low general 
standard of education, faulty liaison between educa- 
tion and industry, and failure to realise the changes 
in industrial conditions. During the war years, 
elementary and secondary education has been con- 
tinued under extremely difficult and unsatisfactory 
conditions, due to evacuation, shortage of staff, and 
movement of pupils. Technical education has 
suffered both from depleted staff and by the long 
and irregular working hours of students. The 
general level of education will tend to be lower, age 
for age, than before the war. Further, industry has 
been straining every nerve in the war effort—in 
many instances, an objective divorced from the 
usual activity of firms, representing a radical change 
in method and equipment. In the stern years 
ahead planning and economy will be vital in 
business, so that a lower intellectual grade of 
employee will face a more critical employer. Tech- 
nical education must harmonise these opposites by 
improving the general education standard and dis- 
arming adverse criticism by its co-operative outlook. 

Abbott has emphasised the intimate relation- 
ship which exists between general and vocational 
education, indicating that “they are two comple- 
mentary parts of what is, in fact, a single process, 
established and carried out by the community for 
the purpose of providing each generation as it grew 
up, for doing its work in the world with satisfaction 
to its members and benefit to the nation.” This 
attitude toward technical education must be con- 
tinued in spite of the tendency of modern production 
to limit the outlook of its smaller members. 

Industry will require directive, supervisory, and 
manual workers. Many existing training schemes 
recognise these distinct branches, providing student, 
engineer and trade apprenticeships, but such 
schemes are still far too few. The first category 
will generally be supplied by men having the 
broader outlook of the combined experience of the 
university and industry. Of the other two classes, 
by far the most numerous must be, of necessity, 
the manual workers, and the technical college must 
co-operate in equipping an ample supply, well- 
trained, of both grades. At present, an elementary 
scholar is turned out at 14 years; generally his 
standard of scholastic attainment is not high, or 
probably he would have passed to a higher-grade 
school. Even now, though some effort at guidance 
is made, he drifts into any job which happens to 
offer an opening, or, in a few cases, the scholar is 
pushed by influence into a niche for which he is 
possibly unfitted. Having probably little or no 
knowledge of industry, the schoolboy (and, perhaps, 
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the parent) is unfitted to judge any aptitude for a 
particular trade. What strides the scholar might 
make in the two subsequent years, if he were 
subject therein to wise vocational guidance by a 
form of pre-apprenticeship. 

The technical college can effect an introduction 


its importance to commerce, and be able to serve 
the community with intelligence. 

From the central and secondary schools, pre- 
apprenticeship courses for a smaller number of 
boys would select and guide them toward craft 
apprenticeships for the supervisory posts and those 
of the technicians, the highly skilled craftsmen, and 





to a “workshop atmosphere,” but in the early 
stages this introduction should be very general, so 
that no false bias is given to the boy in a plastic 
stage. Simultaneously, his outlook can be broadened 
so that he may realise his potentialities, his oppor- 
tunities, and his responsibilities. 
14 years, therefore, he should be given a very 
general pre-apprenticeship course, and a broad 
survey of industrial processes, for cultural develop- 
ment and mental stimulus. Let the scholars be 
taught their place in the community, sharpen their 
wits by practical calculations, and show them 
the accomplishments of the artisan, the builder, 
the engineer and the woodworker by teaching 
industrial and social history, by studying the life 
and literature of various peoples and periods, and 
by instilling appreciation of the arts and crafts. 
The junior, after his primary year, might now 
enter his term of more specialised training, but first, 
his talents and desires should be ascertained by a 
competent member of the staff, in order that the 
recruit may be sympathetically guided, and not 
merely allowed to drift, into his sphere. This 


From, say, 13 to| 


the junior executives. The pre-apprenticeship 
would be generally the same as for the elementary 
boys, except that a slightly higher level! of intelli- 
gence would permit of more detail in the general 
The specialised pre-apprenticeship for 
| this group could give a bias toward the courses for 
design, production or research. After the pre- 
| apprenticeship course, industrial experience would 
| be gained by some approved craft-apprenticeship 
course comprising an outline of the main branches 
of the particular industry. As an instance, an 
engineer apprentice should be given actual industrial 
experience in fitting, machine work, forging and 
moulding. The technical college in this case would 
provide simultaneously a more theoretical training, 
such for example as the present National Certificate 
course, with a possible re-arrangement of the 
syllabus for the third and subsequent years accord- 
ing to the branch of specialisation. For example, 
the future production engineer would take workshop 
technology, while the designer and research worker 
may take heat engines or some other relevant sub- 
ject. Each one should include in his curriculum a 


| h 
| education. 





specialised vocational guidance should guard against 
the possibility of his choice becoming marred through 
long-term fluctuations in demand, or the obsoles- 
cence of an industry. During this period of special- 
ised pre-apprenticeship, the pupil must of necessity 
continue his general education ; he will still need 
mental stimulus, cultural enlightenment, and train- 
ing for citizenship. The workshop course during 
this period should lead the student to the gateway 
of modern industry, so that when he sees the almost 
incomprehensible mechanical wonders so common 
in present-day production, he will appreciate the 
integral processes which they perform, and his own 
part in the commercial structure. Demonstrate to 
him, by gradual steps, the means by which man 
has attained to his present industrial production. 
Let the learner set the tools and cut the screw 
thread ; then he can understand what the die-head 
does on the automatic machine. With the approval | 
of the Board of Education, an experiment has been | 
tried at the Polytechnic with which the author is 
connected. Elementary schoolboys have been taken 


training in the principles of management, such as 
that covered by the fundamentals of industrial 
administration syllabus of the Institute of Industrial 
Administration. 

The course therefore would take a useful junior 
as he enters upon his life’s work, and, in collabora- 
tion with industry, would promote a mental, 
cultural and practical development that should 
provide finally a man having enthusiasm and 
interest, who would be a credit to industry, to the 
educational system, and to his country. 





THE USE OF UNFAMILIAR FUELS.* 
By P. D. Kimxmay. 
(Concluded from page 305.) 


THERE appear to be only two remedies for the diffi- 
culties encountered in the use of dry slacks and fines : 
the admixture of the dry slacks with larger fuel, graded 
or otherwise—a somewhat difficult job with ordinary 





in their final three months and given a short intro- 
ductory course in general workshop practice. | 
Arithmetic has been shown as something connected | 
with everyday life and work; drawing has been | 
done with a technical purpose; and what enthu- | 
siasm has been shown by the boys in the workshop | 
itself ! 


plant ; and the addition of moisture to the fuel before 
firing. It is useless to turn a hose-pipe on to a heap of 
coal; the only effective way is to use steam. In the 
case of mechanical firing on either shell-type or water- 
tube boilers, this can be done in the hoppers—several 


| small jets at low pressure being all that is necessary. 


An ordinary coal heap in front of a boiler presents 
many difficulties, but it can be done with the aid of a 


Much controversy has raged concerning the ideal | flexible steam hose-pipe, together with suitable iron- 


training ground, the factory or the school workshop. | 
Tradition rules that the workshop is the ultimate 
sphere in which to gather complete industrial ex- | 
perience, and most will agree that, in this country 
at least, it is a beneficial decree. The repetition, 
competition, and stark reality, the rubbing of | 
shoulders with men, are all formative influences, 
present in a small degree in the school workshop, 
but much more vividly in the actual factory. These 
very factors, however, necessitate the comple- 
mentary detailed education of the college workshop. 
The scheme suggested above, while similar to the 
trade schools of the Continent, would only produce 
an intelligent entrant to industry, not a complete 
journeyman. 

Leaving his pre-apprenticeship course as a useful 
junior, he should pass to the works as a trade 
apprentice, where it should be the duty of in- 
dustrialists to ensure that each learner really has 
instructive work, and is not exploited as cheap 
labour. The connection with the technical college 
should not be severed, but rather strengthened by 
part-time work, or at least the opportunity for 
evening instruction. The college should continue 
the specialised instruction in the principles of opera- 


pipe arrangements. 

The segregation of dry slacks in hoppers and chutes 
also presents a difficulty, even when mixed with larger 
fuels. This causes uneven firebed conditions, but with 
steam injection this problem is eased. With excessive 
draught, either forced or induced, the “ carry over” 
into the flues or smoke tubes may be considerable. 
The question of the peak load also enters, because, if 
abnormal “* working ” of the fire is required, excessive 
amounts of flue dust, combustibles in ash, poor com- 
bustion, and generally inefficient conditions result. 
With regard to dry fines, such as aspirated dust and 
dry slacks below } in., or even up to 1 in., the best 
outlet would appear to be pulverised-fuel firing, 
provided the fusion point of the ash is reasonably 
good. Up to 30 per cent. to 40 per cent. of ash can be 
handled if this latter condition is maintained. 

The use of anthracite duff presents many practical 
problems, and it is difficult to find a general use for it. 
One of the most hopeful seems to be briquetting. 
Mixtures up to 20 per cent. with bituminous coals have 
been and are now being used in i industrial 
plants. Higher percentages of duff have, in special 
cases, been successfully used, but they are rare. It is 
generally accepted that, for the best results, the bitumin- 
ous coal should have a caking index of 15 or 16. This 
obviously limits the use of anthracite duff to certain 
slacks. On the other hand, it has been found that a 
mixture of 10 per cent. to 15 per cent. of duff with 





tion, the principles of organisation as they affect 
the employee, and the enlargement of the outlook 
of the growing citizen. As a result, at the age of | 
20 or thereabouts, the developed tradesman ought 
fully to comprehend his craft, its associations, and 


ordinary good slacks can be used with both hand and 





* Paper presented at a meeting of the North-Westeru 
Section of the Institute of Fuel, held in Manchester on 
March 22,1944. Abridged. 





mechanically-fired furnaces. Careful attention to mix. 
ing, however, is necessary. It may be also said that 
a good draught, preferably forced, is necessary, and 
also balanced conditions in the furnace. If a high 
induced draught is used, without forced draught, there 
will be a tendency to carry over the duff without com. 
bustion occurring. The best conditions are obtained 
with a ‘* balanced draught,” even firing, not too thick 
a fire, and the least possible disturbance of the firebed. 
The load which can be carried is slightly less than the 
normal ; the efficiency is much the same, perhaps a little 
less ; but “‘ peak loads ” cannot be easily met. 

Another promising outlet seems to be mixing with 
coke-oven slacks. The slack must be carefully selected 
and the proportion of duff which can be added is not 
generally more than 5 per cent. Higher percentages 
have been tried, however, with good results. Here 
again the quality of the duff varies, and only careful 
laboratory work can ensure good results. A good 
metallurgical coke can be produced under certain 
specified conditions. An outlet for duff would, at first 
sight, appear to be to pulverise it, and at least one 
power station operates wholly on this fuel, but the 
plant has to be specially designed for the job. Mixtures 
of duff and bituminous coal have, however, been tried 
on industrial plants, including cement kilns, and up to 
30 per cent. of duff has been used without affecting 
the result. The flame is somewhat shorter, and special 
care must be exercised in the blending process. (om. 
bustion is very good. 

A typical example of the analysis of duff is: ash, 
10 per cent. to 11 per cent.; moisture, 5 per cent. to 
6 per cent.; volatile matter, 7 per cent.; calorific 
value, 13,200 B.Th.U. per pound. Duff has been 
used for many years in Hoffman-type brick kilns with 
trickle feeders. Large proportions of duff have been 
used in Continental practice for many years, and, 
given the correct conditions, much larger percentages 
can be used than have been indicated. The factors 
for success are: intimate blending of the fuels; the 
correct class of bituminous fuel must be used with it ; 
correct regulation of draught; elimination, in the 
majority of cases, of peak loads. If it is necessary to 
add moisture, the maximum should be 8 per cent. and 
the minimum about 5 per cent. This should be done 
by steam injection and not by water sluicing. 

Latterly, Welsh industrial smalls have come into 
prominence. They fall naturally between anthracite 
and bituminous coals, and have a volatile content of 
from about 16 per cent. to 19 per cent.; a calorific 
value of 13,000 B.Th.U. to 14,000 B.Th.U. per pound ; 
and an ash content of 8 per cent. to 10 per cent. These 
fuels can be burnt on almost any type of grate after 
due regard has been paid to the load and the draught. 
They are a comparatively slow-burning fuel, which 
gives a good heat with little working in the furnace. 
The boiler performance is also good. On compartment 
chain-grate stokers, they give very good results, pro- 
viding there are no excessive peak loads. If mixed 
with bituminous coal, the result is not so good, as the 
different rates of burning of the two fuels tend to 
uneven firebeds and bad distribution of air. 

Very good rates of combustion can be obtained 
and, generally speaking, forced draught is essential, 
when up to 40 Ib. per square foot per hour can be burnt. 
The fire should be fairly thick, say, 6 in. to 8 in., and 
should not be disturbed more than is n . Asa 
result of careful investigation by certain collie ries, a 
very good fuel, known as “* blended smalls,” has been 
= on the market. This is satisfactory all round, 

ut the boiler-plant conditions govern its extended use 
and in the hands of casual consumers may not give the 
desired results. 

There are many difficulties at present with so-called 
normal fuels, the chief of which is the ash content. 
Firemen to-day, with the exception of colliery firemen, 
have been to comparatively good fuels, and do not 
take kindly to either the extra work involved or to 
studying the characteristics of new grades of coal. 
In cases where the caking properties of the coal are 
troublesome, an increase in the rate of burning may 
reduce them, or an admixture of coke breeze or anthra- 
cite duff. There are, however, certain coals of good 
calorific value, but with high inherent ash and caking 
properties, with which the mixing of either duff or 
coke breeze produces no beneficial result. These coals 
are difficult for steam raising, and, generally speaking, 
need a high draught, not necessarily forced, and con- 
siderable “ working ” to obtain even a very reduced 
boiler output. 

Many other aspects of the fuel problem in regard to 
so-called “‘ unfamiliar fuels” could be enumerated ; 
but, given certain conditions, which should be found 
in almost every up-to-date plant not overloaded, it is 
possible to use them satisfactorily if their characteristics 
are studied. The problem of the future is a big one, 
and it may be-necessary to consider standard designs 
of plant for certain low-grade fuels. The time is not 
far distant when it will be necessary to use all the coal 
which can be made available, in order that the com- 
mercial prosperity of this country may continue. 
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FUNDAMENTAL SCIENTIFIC 
RESEARCH.* 
By Sir Epwarp Appteton, K.C.B., F.R.S. 


| REMEMBER hearing a distinguished man of science, 
whose work has illuminated an important field of 
natural knowledge, boast that he could truthfully 
claim that the results of his scientific research could 
not be of the slightest practical use to anyone. Such 
an attitude is characteristic of many people who 
believe that science should be pursued for its own sake, 
with no thought of any practical objective. A smaller 
section of this group go even farther, and claim that to 
pursue scientific work with any other prompting than 
the human urge to know and to understand is to debase 
it to a purely utilitarian level. To these extremists, 
what is often called “applied research” no longer 
deserves the name of science, and is regarded as a dis- 
tinctly lower form of occupation than any scientific 
inquiry of less immediate utility. At the other 
extreme, however, there are those that claim that 
science is a social servant and that it should be pursued 
solely for ical ends. For them, the balance sheet 
of scientific work must be drawn in terms of social 
utility. 

The debate between protagonists of these rival and 
extreme views still continues, and doubtless must be 
greatly entertaining to those who are going on quietly 
with their own scientific work and who find the pursuit 
of their objective, whether it be the increase of our 
knowledge of the natural world, or the scientific elucida- 
tion of some industrial process, sufficiently inspiring 
and absorbing. I do not propose to expound here my 
own views on this conflict of opinions concerning the 
calling of science, but I would like to oppose strenuously 
the view that there are superior and inferior forms of 
scientific activity, according to whether there is or is 
not a practical or human end in view. I want to break 
down the distinction between what is called “ pure” 
and “ applied ” research, believing that they are essenti- 
ally one in that, whatever may be the stated objective, 
they are pursued by the same method and with the 
same permutations and combinations of observation, 
theory and experiment. Science seems to me a single 
field, and an advance in one section of it very often 
has the most profound repercussions in the rest of it. 
There are scientific workers to whom discoveries are 
ends in themselves; there are others who create new 
knowledge or utilise existing knowledge for practical 
purposes. They all belong to the same family, and 
their efforts are not antagonistic but supplementary. 

Nor do I think it very profitable to attempt to decide, 
as people have tried to do, which is the more important, 
a great discovery in pure science or a great discovery in 
applied science; whether, for example, Einstein’s 
formulation of the theory of relativity or the discovery 
of penicillin is the more important to mankind. Ein- 
stein’s theory, like other great generalisations of the 
past, was epoch-making because of its unifying sweep 
and its wide theoretical implications. Once estab- 
lished, it remains as a rung in the ladder of progress 
from which higher steps are possible. Yet, on the other 
hand, penicillin is already saving valuable lives and 
will save countless more, including, it may be, some of 
those very scientists whose work will be based on that 
of Einstein. Who can judge ? 

Within the present century, however, owing to the 
impact of many scientific discoveries in our practical 
life, the general — have become so accustomed to 
the enjoyment of the fruits of science that there is a 
great danger lest they should regard the scientist as a 
servant whose task is solely to produce a succession of 
discoveries of immediate use to industry or directly to 
the individual member of the community. I believe 
that this exclusive concentration in the public mind 
on the practical products of science has been fostered 
to a | extent by events during the war, when 
almost the whole of our scientific effort has been 
necessarily directed to investigations of short-term 
practical utility. Our scientists were called in to deal 
with the magnetic mine and in a very short time had 
devised a counter measure; but the answer they so 
brilliantly produced was based on the scientific prin- 
ciples of dioctro-maguetion, the laws of which were 
formulated by Oersted in his fundamental study of the 
magnetic field associated with an electric current. 
Radiolocation, or Radar as we now call it, one of the 
most striking technical developments of the present 
war, uses the same kind of technique, first developed 
20 years ago for finding the position of the Heaviside 
layer and of ionised clouds, a purely scientific investi- 
gation conducted with no thought of its immediate 
practical utility. 

The main theme of my talk, then, is to be the wisdom 
of ensuring that there shall continue to be in this 
country many active research groups whose scientific 
work shall be that of free inquiry and the extension of 
man’s knowledge of nature, unconcerned whether the 





* Address delivered to the Manchester Chamber of 
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final results are to be of practical use to humanity or 
not. I hope to show that this is indeed one of the 
surest ways to a harvest of practical usefulness. 

The matter was well put many years ago by Professor 
A. W. Hofmann, under whom the famous Perkins was 
working when he discovered the first aniline dye. 
Hofmann, in one of his addresses, once wrote : “* When- 
ever one of your chemical friends, full of enthusiasm, 
exhibits and explains to you his newly discovered 
compound, you will not cool his noble ardour by 
asking him that most terrible of all questions: ‘ What 
is its use? Will your compound bleach or dye? 
Will it shave? May it be used as a substitute for 
leather?’ Let him go quietly on with his work. The 
dye, the leather, will make their appearance in due 
time. Let him, I repeat, perform his task. Let him 
indulge in the pursuit of truth—pure and simple—for 
the sake of truth.” 

I would like to add a postscript to those words of 
Hofmann’s, for it illustrates my second point, and that 
is that, although our young chemical discoverer should 
be encouraged to go on with his work with the objective 
as stated by Hofmann, I think it is equally important 
that there should be some other, more practical, man 
eager to test whether the new compound will bleach or 
dye. In other words, I regard it as essential that our 
applied scientists should keep themselves constantly 
in touch with the development of new knowledge, in 
order that the gap between discovery and its appli- 
cation should be bridged as quickly as possible. 

There is, of course, no difficulty in selecting examples 
to illustrate the fact that most of the modern scientific 
developments which characterise the present century 
had their origin in purely scientific work, conducted 
with no thought of utility. Indeed, the choice is 
almost embarrassing. Sir Richard Gregory has told 
how the readers of an American magazine were asked 
to select, by vote, what they considered the most 
marvellous discoveries and inventions of the present 
time. The readers chose radio, the telephone, the 
aeroplane, radium, antiseptics and antitoxins, spectrum 
analysis and X-rays. As Sir Richard points out, each 
of these developments had its foundation in, or derived 
some essential development from, pure science. 

I believe, however, that we owe to workers in the 
field of pure science what is perhaps the most important 
thing of all, and that is the scientific method of inquiry 
by observation, experiment and theory. It has been 
customary for many years to attribute this to Francis 
Bacon, but it seems to me that this results from a 
misreading of scientific history. In this I have the 
weighty support of Professor E. N. da C. Andrade, 
who says that Bacon really was “ a stranger to quanti- 
tative work and he had an aversion from the method 
of the working hypothesis to which science actually 
owes its advances.” 

I believe that the first exponent of the experimental 
method which now permeates our scientific laboratories, 
whether they be university, Government or industrial, 
was Dr. William Gilbert, Fellow of St. John’s College, 
Cambridge, and physician to Queen Elizabeth, whose 
work anticipated that of Francis Bacon by some 20 
years. Gilbert made outstanding contributions to our 
fundamental knowledge of magnetism and electricity. 
He was the first to understand the action of the mag- 
netic compass and its response to the magnetism of the 
earth itself. The earth is itself a great magnet, he 
claimed, and proved his claim by making a small model 
of the earth, a magnetised iron ball, by which he could 
illustrate the way the magnetic needle tilts at different 
angles to the horizontal at different places on the 
earth’s surface. His experimental work is described 
in his book On Magnetism, published in 1600, which 
I consider one of the classics of British scientific 
literature. You will get some idea of Gilbert’s mental 
quality from his remark that “ Clear proofs are afforded 
by trustworthy experiments rather than by probable 
guesses and opinions of ordinary professors and philo- 
sophers.”” 

Two of our great industries, the electrical and radio 
industry and the modern chemical industry, can be 
said to be founded directly on the results of fundamental 
science and, moreover, science largely of British origin. 
It was our own Michael Faraday who discovered how to 
generate electricity from moving magnetism and thus 
provided the scientific basis for the invention of the 
dynamo. James Clerk Maxwell, a professor in both 
London and Cambridge, developed and added to the 
ideas of Faraday and was led to postulate the existence 
of electric waves travelling with the speed of light. 
Such radio waves, as we now call them, were first pro- 
duced by Heinrich Hertz, though we have it from 
Hertz himself that he believed that, if he had not dis- 
covered them, Sir Oliver Lodge, who was working in 
the same field, would certainly have done so. 

The major development of practical radio telegraphy 
and telephony which we have witnessed in our own 
lifetime can, however, almost all be traced to our under- 
standing of the properties of electricity and the way 
we have been able “ to harness the electron.” It seems 
a far cry from Sir William Crookes’s experiments on 








electric discharges in electrified air to the modern 
thermionic wireless valve, yet the chain of scientific 
development is clear. Crookes, in his experiments, 
demonstrated the existence of streams of particles 
which we now call electrons. His work was followed 
by J. J. Thomson’s classical researches, in which the 
speed, charge and weight of these tiny particles were 
determined. Thomson showed that these particles 
were smaller than atoms and that, indeed, they were 
essential constituents of all atoms. It was also found 
that these electrons could be evaporated from thin 
glowing wires, and the laws of such evaporation were 
first enunciated by O. W. Richardson. On this basis 
of scientific work the practical development of the 
thermionic valve has proceeded, due in the first instance 
to inventions by J. A. Fleming and Lee de Forest. 

These nimble and mobile electrons, which are 
copiously emitted from a hot filament, can be used in 
still other applications ; two examples illustrate how 
often major advances in science or technology result 
from the development of some new type of instrument. 
In the cathode-ray oscillograph, in which a flexible 
pencil of electrons is used to portray electrical effects 
on a sensitive screen, we have a direct descendant of 
the kind of discharge tube that J. J. Thomson used in 
his experiments on the fundamental study of the 
electron. It has proved a most potent weapon because 
it enables us to measure quite small time intervals— 
for example, a millionth of a second—between electrical 
events. There has been, as yet, no television broad- 
casting in Manchester, but in London, before the war, 
we used to receive the pictures from the B.B.C. deline- 
ated as a luminous picture on the screen of a cathode-ray 
oscillograph. The same instrument has also been used 
as a means of studying the electrical condition of the 
upper atmosphere by enabling us to time the radio 
waves which are reflected there on their up-and-down 
journey. Asa result, we have found means for measur- 
ing how many free electrons there are in a thimbleful 
of air more than a hundred miles above the earth’s 
surface, and how, and why, this number varies from 
hour to hour, from season to season, and from year to 
year. With this information we can forecast with a 
fair degree of accuracy what wavelengths are best for 
the maintenance of radio communication between two 
given places. Using the same type of technique, it 
was found that radio pulses could be received after 
their reflection by artificial objects such as aircraft or 
ships and so a cathode-ray oscillograph is an integral 
part of a radio-location set. 

In more recent developments, an electron beam has 
been used instead of a light beam in a microscope 
designed for the examination of extremely small 
objects. We call this instrument an electron micro- 
scope and I believe that it is going to prove a powerful 
tool in the hands of the scientist in industry in enabling 
him to study the minute structures of materials. We 
can actually “see” molecules with this instrument, 
or at any rate, the larger ones. An instrument of this 
kind is already in use at the Cotton Research Associa- 
tion’s laboratories at Didsbury. I might add that 
the first electron microscope to be made in Great 
Britain was constructed, at the instigation of Professor 
Martin of the Imperial College of Science and Tech- 
nology, by the research department of Messrs. Metro- 
politan-Vickers Electrical Company, Limited. 

Of course, there are fields of scientific activity in 
which the gap between discovery and application may 
be expected to be brief: I refer to work on the study 
of materials, and particularly to the study of the solid 
state. We live in an age when new materials keep 
replacing the old. Whenever we select for use a par- 
ticular material, say, a magnetic steel or an alloy or a 
glass or a dielectric, we do so because of some property 
or combination of properties which it possesses, and 
these may be mechanical, optical, electrical or magnetie 
in character. Physical science has now developed 
sufficiently for us to be able to specify what particular 
qualities in a material we need for a certain use, and 
has developed means for us to recognise them in 
laboratory tests; but we want to go, and are going, 
deeper than that. The scientist is probing the atomic 
structure of matter and learning how it comes about 
that one material is strong and another weak, why one 
substance is magnetic and the other not. Some of 
these problems are very old. Take that of cohesion. 
Why do solid bodies retain their shape in the absence 
of external forces ? Why, if I grasp one end of a stick 
and lift, does the other end come up too ? 

Sir Isaac Newton set us the problem clearly wher 
he wrote: “ The Parts of all homogeneal hard Bodies 
which fully touch one another, stick together very 
strongly . . . There are therefore Agents in Nature 
able to make the Particles of Bodies stick together 
by very strong Attractions. And it is the Business of 
experimental Philosophy to find them out.” The task 
set to natural philosophers by Newton has not proved 
an easy one. If we think of the atoms of a solid as 
being the bricks of which the material is made, the 
problem is to find the nature of the forces—the mortar, 
if you like—which binds the atomic bricks together. 
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SELF-CONTAINED DUST COLLECTOR FOR GRINDING 


MESSRS. DALLOW, LAMBERT AND COMPANY, LIMITED, 


Fie. 1. 
The first thing that was established was that atoms SELF-CONTAINED DUST- 
attract each other strongly if they are placed sufficiently COLLECTING UNIT 
near one another. This was shown by van der Waals, i 
a Dutch business man, who quite late in life threw up| THE self-contained dust-collecting unit, illustrated 
business and devoted himself to science. The forces | in Figs. 1 and 2, on this page, possesses, among other 


between atoms are not gravitational, as might perhaps | advantages, the characteristic of being readily remov- | 
| effects the removal of the heavier dust. 


have been expected, but electrical in character, and | able from one machine to another as the need arises ; 


the mathematical physicist is able to understand them | the figures, although selected to show both sides of the | 


and estimate their strength. He is gradually building | unit, also serve to illustrate its use on two different 
ap a theory of cohesion which enables him to explain | machines. 
why diamond is stronger than rock salt, why water | dust collector, is manufactured by Messrs. Dallow, 
has a higher boiling point than liquid oxygen or liquid| Lambert and Company, Limited, Spalding-street, 
methane. His aim is first to understand and then to| Leicester. It is, of course, of the induced-draught fan 
build up a theory of the solid state. exhausting type, but the dust-laden air is not drawn 
It has been found, however, that a knowledge of the | directly into the fan, passing first through a separator 
interacting forces between single pairs of atoms is not | and fabric filter arranged in series. The fan is motor- | 
a sufficient guide to explain the properties of matter in | driven, the motor, shown in Fig. 1, being of 4-h.p. at 
bulk. We must also take into account the atomic | 2,800 r.p.m. 
pattern of the material, and sometimes this is very | unit and the suction from it is sufficiently powerful to 
intricate. One very curious result encountered in the | give the dust-laden air a velocity of the order of 7,000 ft. | 
study of metals is that if the atomic pattern is com-| per minute. The suction pipe, it will be observed, | 
pletely regular throughout the whole specimen, as it | consists of a vertical fixed leg from the top of which | 
is in a perfect single crystal, it is found that the metal | depends an adjustable telescopic leg, the connection 
is extraordinarily weak. If it is hammered and beaten | between the two being formed with a ball joint so that 
so that its perfect atomic architecture is destroyed, it | a wide range of movement is available. 
becomes much stronger and thus more useful. This is The total height from the ground to the top of the 
a very surprising result. fixed leg is 7 ft. 8 in., and the length of the adjustable 
Any typical metal, when really pure, is still fairly | leg is such that when the leg is fully extended the suction | 
soft even after it has been distorted or ‘“‘ cold-worked,” | nozzle can be set anywhere in the horizontal plane on 
as the process is called ; but if we introduce in it even | a circle 3 ft. 8 in. in diameter at a height of 3 ft. 3 in. 
a small quantity of another metal the result is a material | from the ground. When fully telescoped the corres- | 
which is both elastic and strong. The foreign atoms of | ponding dimensions are a circle of 2 ft. 8 in. in diameter 
the alloying metal, because they are of different size | at a height of 4 ft. 3 in.; additional flexibility, more- 
from the rest, create a confusion in the ordering of the | over, is provided by movement of the nozzle itself, | 
atom and this gives the material its strength. Largely | which is hinged to the adjustable leg, so that it can be 
by the employment of X-ray analysis, the physicist is | set at any desired angle to the axfs of that leg. The | 
learning to understand how the atoms,in alloys are | ball joint enables the leg and nozzle to be rotated | 
grouped, and atomic theory is helping him to explain | axially, the adjustment being, therefore, of a universal | 
the properties which such grouping confers on the/| character. This will be evident from the illustrations, | 
material. As a result, there is emerging a “ theory of | the nozzle opening in Fig. 1 lying in the same =r4 
alloys ” which is now being used to guide the selection | as the two legs, so that it is conveniently arranged to 
both of combinations of atoms to form alloys and of the | pick up the dust from the side grinding of a twist drill. | 
nature of the subsequent heat treatment to which they | In Fig. 2, which shows the unit employed on a surface 
should be subjected to bring out the properties which | grinding machine, the nozzle opening is arranged | 
are desired. | differently. Apart from the flexibility which provides 
| for the correct location of the nozzle opening, it also 


The fan is housed inside the casing of the | 


(To be continued.) 


The unit, which is known as the “T.21” | 


APRIL 28, 





MACHINES. 


LEICESTER. 


enables the unit to be placed on that side of the machin 
which may be most convenient to the operator. The 
horizontal distance between the two vertical legs when 
they are parallel with one another is 14 in. 

The dust-laden air on leaving the suction pipe passes 
first through a primary separating chamber, which 
This chamber 
is situated in the step-like projection of the casing on 
which the motor is mounted (see Fig. 1) and the sepa 
rated dust falls into the drawer seen at the base of the 
casing in Fig. 2. The partially-cleaned air is then 
passed through a pair of fabric filtering sleeves sus 
pended from a frame at the top of the casing. This 
frame can be manually oscillated from time to time 
by manipulation of the knob seen at the top of the 
casing in Fig. 2, the shaking action causing the dust, 


| which accumulates on the exterior of the sleeves, to 


fall into the drawer, which is emptied at intervals. 


| The large door seen in Fig. 2 above the drawer gives 


access to the filter sleeves. It is stated that the sepa 
rating efficiency of the unit approaches 99 per cent., 
so that only virtually clean air enters the fan. The fan 
discharge is normally through a narrow grid on the 
top of the casing and being thus directed upwards 


| does not cause draughts likely to inconvenience the 


operator. The top of the casing is formed with a pro 
tective rim so that it can serve as a tool tray. Where 
quietness of operation is of importance, a silencing 
attachment for the discharge outlet is available. 

In order to increase the portability of the unit in 
cases where it is likely to be moved frequently from 
one machine to another, two forms of trolley fitted with 
castors have been designed for attachment to the 
casing. On the other hand, the casing may be per- 
manently installed below a bench and fixed suction 
ducts arranged to suit the machine concerned. An 
example of such an installation is in a bench carrying 
a row of small double-ended grinders. The dust-collect- 
ing units, of which there is one for each machine, being 
conveniently spaced so as to give the necessary leg- 
room for operators sitting at the bench. The overall 
height of the casing is 2 ft. 3} in., and the floor space 
occupied is 1 ft. 104 in. by 1 ft. 64in. Inthe unit with 
the universal type of suction pipe no attachments to 
the grinding wheelhead are needed, so that vibration 
from the fan unit is not transmitted to the wheelhead. 
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INSERTED-TOOTH FACE-MILLING CUTTERS. _ 


MESSRS. SAMUEL OSBORN AND COMPANY, LIMITED, SHEFFIELD. THE two inserted-tooth cutters for face milling illus- 
trated on this page form interesting additions to the 


|range of engineers’ tools manufactured by Messrs. 
Samuel Osborn and Company, Limited, Clyde Steel 
Works, Sheffield, 3. The cutter shown in Fig. 1 is of 
| the cup type with teeth set in the rim. The body of 
| the cutter is of carbon steel and the teeth are of 

“* Osbornite ” sintered carbide brazed in place. The 
| name given to the tool is the ‘‘ Negraika ” super-facing 
| cutter, the name implying that the teeth are formed 
|and set so as to give negative angles on the helix 
and face. It is stated that very high cutting speeds 
are obtainable with the cutter. For example, Duralu- 
min can be milled at 10,000 ft. per minute ; phosphor- 
| bronze, mild steel, and 0-45 per cent. carbon steel at 
approximately 3,000 ft. per minute ; cast iron at from 
700 ft. to 1,500 ft. per minute ; 100-ton nickel-chrome 
steel at from 200 ft. to 250 ft. per minute; and man- 
ganese steel at 50 ft. per minute. In many cases the 
cutting speed is limited only by the power available 
on the milling machine. Where the whole power can 
be absorbed, however, slower speeds will give longer 
periods between regrinds. 

The depth of cut taken is usually between 0-10 in. 
and 0-125 in. and the table travel from 0-001 in. to 
0-003 in. per tooth per revolution, the exact speed 
depending on the degree of finish desired. It is 

|claimed that, given correct mounting and suitable 
| grinding, a remarkably high finish can be obtained with 
the cutter, and an example of work performed with it 
may be mentioned. The job is the milling of cast-iron 
cylinder blocks for internal-combustion engines directly 
from the castings, without a preliminary rough cut. 
A cutter 16 in. in diameter, rotating so as to give a 
peripheral speed of 400 ft. per minute, is used with a 
table feed of 6 in. per minute, these conditions giving a 
mirror finish with a surface roughness not exceeding 
30 micro-inches (0-000030 in.). Each cutter will deal 
with 60 such blocks, each having an area of milled 
surface of 3 sq. ft., between regrinds, only finish lapping 
of the work being required after milling. With the 
process previously employed, the blocks had to be 
planed, milled, ground and finally lapped. If the cutter 
is ground as soon as the teeth become dull, and before 
serious rubbing occurs, a diamond-impregnated lapping 
wheel is all that is required for re-sharpening, so that 
the more usual intermediate stages in carbide-too] grind- 
ing are eliminated. The “ Negraika” super-facing cutter 
is available in seven sizes, ranging from 4 in. to 16 in. in 
diameter in steps of 2 in. All sizes fit the standard 
B.8.1. spindle nose of 54, in. diameter. 

While the super-facing cutter is recommended for 
high-speed milling where ample power is available and 
very fine finishes are required, for work in which 
heavy cuts are necessary and a good, though less fine, 
surface finish is sufficient, the “‘ Improved New Type ” 
facing cutter shown in Fig. 2 can be employed with 
advantage. This, it will be clear, has removable inserted 
teeth, which can be re-set in place. The teeth are 
either of ‘‘ Osbornite ” sintered carbide or of the firm’s 
super high-speed steel, and are in the form of circular 
dises fitting with a spigot into the tough-steel body and 
held therein by } in. Allen screws and locking screws. 
In operation, all the teeth are locked so that they cannot 
| rotate on their own axes, and as the cutter rotates, a 
| series of curved cutting edges are presented to the work. 

| As soon as the cutting edges become dull, the teeth are 

| rotated to a fresh position and again locked. It is 
found in practice that about 18 such re-settings can be 

| done before the teeth require to be removed from the 
| body and re-ground. The teeth are interchangeable and 
are set at a negative angle to the centre with a slight 
positive rake to the cutting edge. It will be apparent 
from Fig. 2 that the direction of rotation of the cutter 
z is such that the teeth in the foreground move upwards. 
ite ee emiinine = The facility with which the teeth can be removed 
a | without taking the cutter body off the spindle enables 

Fie. 2. Heavy-Duty CuTTEr. | sandy castings to be dealt with readily. Such castings, 

|as is well known, have a lapping effect on carbide 


CANADIAN Pactric RatLway.—The gross earnings of| Tae SumMLock P.A.Y.E. Tax TaBLEs.—We have re- | Cutting edges, and when dealing with them a set of 
the Canadian Pacific Railway totalled 23,935,635 dols.| ceived from Messrs. London Computator, Limited, 1,| Super high-speed teeth can be used to remove the skin, 
during January, 1944, as compared with 18,927,920 dols. 3.W.1, a copy of the Sumlock | after which carbide teeth can be substituted and a 


Albemarle-street, London, S : . . : 
in January, 1943, and 18,660,272 dols in January, 1942. | P.4.¥.E. Tax Tables, covering the first three weeks of | Second cut taken. This type of cutter is available in 
five sizes ranging from 6 in. to 14 in. in diameter, 


the first year of “ Pay as you earn ” income-tax collec- , 

FUEL EFFICIENCY IN THE CHEMICAL INDUsTRY.—| tion, commencing April 6, 1944. The tables have been | @dvancing in steps of 2in. Spare sets of teeth, hardened 
Fairly full reports of the 9th and 10th lectures delivered | devised by Mr. Nation-Tellery, the Manchester branch | 2nd ground ready for use, are also available. The tools 
at technical discussions arranged by the Association of manager of Messrs. London Computator, Limfted, to | described can be obtained either from the manufac- 
British Chemical Manufacturers and the British Chemical | enable the correct tax deductions to be ascertained by a| turers, or ffrom Selson Machine — Tool Company, 
Plant Manufacturers’ Association, on the efficient use of | simple machine operation on “‘ Sumlock” calculating a 216, Abbey House, Victoria-street, London, 
fuel and power in chemical processes, have now been | machines or similar types of key-driven calculators. It 8.W.1. 
prepared. The 9th lecture, by Mr. J. W. Grose, was on | is stated that experiments have shown this method of | 
“* Evaporators ” and the 10th, by Mr. L. S. Yoxall, dealt | computation to result in the elimination of 45 per cent. to 
with “‘ Automatic Heat Control.” Both lectures were | 70 per cent., according to the system in use, of the extra Fire LOsSsEs IN THE UNITED STATEsS.—-It is « stimated 
delivered in London and Manchester, and the reports | office work imposed upon employers by the new principle that the value of the losses due to fires in tne Un'ted 
cover the discussions at both centres. The reports were | of tax collection. The full set of 52 weekly tables (the | States during 1943 totalled 76,047,0001. This figure 
issued by the Association of British Chemical Manu-| later parts of which will be issued as supplements) is | represents an increase of 13,077.0001. over the total for 
facturers, 166, Piccadilly, London, W.1. | supplied at the price of two guineas. 1942, which was 62,970,000/. 





Fie. 1. Curren ror Five Frxisn anp Lieut Cuts. 
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INSTITUTION OF CrviL ENGINEERS. 


ANNUALS AND REFERENCE BOOKS. 

Fraser's Canadian Trade Directory, 1944.—A copy of 
the 1944 edition of Praser’s Canadian Trade Directory ’ , " 
has recently been forwarded to us by the publishers, Associate Member to Member.—William Nimmo 
Fraser’s Trade Directories, Limited, 507, University | Allan, M.C., B.Sc. (Glas.), Wad Medani, Sudan; Pro- 
Tower Building, Montreal, Canada. As has been the | fessor John Fleetwood Baker, O.B.E., M.A. (Cantab), 
case with previous issues, the principal and longest | D.Se. (Wales), Cambridge; Percy Stuart Attwood 
section of the book consists of a classified-trades | Berridge, Lahore, India; Edgar Hickman Booth, New 
directory of Canadian manufacturers, mine owners, | Delhi, India; Leonard Hudson Brown, B.Sc. (Durham), 
wholesale dealers, importers and agents. To facilitate | Northampton; Thomas Noél Cussen Bulman, B.Sc. 
reference, a complete index to all the headings in the | (Eng.) (Lond.), Ramsey, I. o M.; David Kerr Duff, 
classified-trades directory is given at the commence- | Edinburgh; Archibald Gordon Gullan, B.Sc. (Eng.) 
ment of the volume. Shorter sections contain alpha- (Lond.), M.Se. (Queens), Malta; Victor Kenniff, B.E. 
betical lists of firms in the British Isles, the United | (Sydney), Jerusalem, Palestine ; Charles William Niel 
States and foreign countries which are represented McGowan, M.A. (Cantab), London, S.W.1; Charles 
within the Dominion, and an alphabetical list of | Seymour Patrick Randel, B.A., B.A.I. (Dublin), Bel- 
registered trade marks and trade names. The volume | fast; James Leishman Roy, Lahore, India; James 


contains 900 pages and has been thoroughly revised | 
and brought up-to-date; upwards of 10,000 changes, | 
which have occurred since the last issue, have been | 
incorporated in the present edition. It is bound in 
stout paper covers and the price is 4 dols. 
Mining Year Book.—The 58th annual edition, that | 
for 1944, of the Mining Year Book has recently been 
issued. It contains particulars regarding 810 com- 
panies, operating in all parts of the world, and | 
engaged in the mining of gold, silver, copper, tin, lead, 
zine, diamonds, coal and other minerals and ores, 
in exploration work, or in the financing of mining 
companies. The information given for each company | 
includes the names of the directors and principal 
officials, the date of incorporation, the seat of opera- 
tions, a brief description of the property and of the 
pliant erected or in course of erection, the present work- 
ing results, estimates of ore reserves, and financial data. 
Other sections in the book comprise a list of the names | 
and addresses of 870 mining engineers, managers and 
officials and the names of the companies with which 
they are connected, statistical tables showing the 
annual production of gold from the principal mining 
fields, and a supplementary index containing the names 
of companies, particulars of which have appeared in 
previous volumes. A number of folding sketch maps 
showing the position of the properties ef various mines 
are also included. The volume, which is compiled by | 
Mr. Walter E. Skinner, is published by him at 20, | 
Copthall-avenue, London, E.C.2, and by the Financial 
Times, 72, Coleman-street, London, E.C.2. The price | 
is 25s. net or, postage included, 25s. 6d. (inland) and | 
26. 6d. (abroad). 
[RON AND STEEL RESEARCH.—The first meeting of the | 
British Iron and Steel Research Association, particulars | 
of the formation of which were given on page 253, ante, | 
was held on April 19, with Sir James Lithgow, Bt. M.C., 
in the chair. Sir James was elected President of the 
Association and Dr. Andrew McCance, F.R.S., chairman, | 
and immediate steps are being taken to appoint a director 
of research and a principal administrative officer. Mean- 
while, pending the completion of the organisation of the 
staff, the Iron and Steel Industrial Research Council 
will continue to be responsible for the large volume of 
research which is at present in progress, and the transfer 





of responsibility for the direction of this will not be | 


made until the new organisation is complete with Director 
and headquarters staff. It is recognised that, particularly 
under present conditions, the requisite steps will take a | 
month or two to carry out. With the liberal financial | 
provision which has been made by the British Iron and 
Steel Federation for an expenditure of 250,0001. per | 
annum, a considerable expansion in present research 

activities is expected immediately the requisite personnel 

becomes available. 

ADVANCED MINING SCHOLARSHIPS FOR MINE Eo»- | 
PLOYEES.—The Miners’ Welfare Commission invites | 
applications for a limited number of part-time day | 
advanced mining scholarships, tenable as from September 
next at approved institutions. Candidates for these 
scholarships must be wage-earning coal-mine employees 
who have been so employed for not less than 18 months. | 
They must be dependent on their own earnings, be at 
least 17 years of age on September 1, 1944, and have 
attended, and satisfactorily completed, an approved part- 
time senior mining course. Each scholarship will be 
awarded in the first instance for one year but will be 
renewable (if required) up to a total period of four years, 
subject to the conduct and progress of the holder being 
satisfactory. The awards consist of a sum up to, and 
not exceeding, 301. to cover fees, the cost of books and 
instruments, and travelling expenses and to compensate 
or assist the student for loss of wages in attending the 
course one day weekly (or two half days). The scholar- | 
ships will be awarded, on the results of a competitive 
examination, to candidates whose employers release 
them on one day each week to enable them to attend the 
course of instruction. Application forms can be obtained | 
from the Principals of mining schools and further par- 
ticulars from the Ministry of Fuel and Power, 7, Millbank, | 
London, 8.W.1. 
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Thomas Rushton, Leamington Spa; 
field, 


man, 
Eastbourne ; 
T.D., R.E. ; 
Thomas Coates, M.Eng., Chester ; 


| mouth ; 
liams Jones, B.Se. Tech., Glasgow ; 
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|}at Dundalk, 


Black Thomson, Southall, Middx. 


INSTITUTION OF MECHANICAL ENGINEERS. 

Associate to Associate Member.—Charles Arthur 
Bradley, B.Sc. (Manch.), Southampton. 

Graduate to Associate Member.—Charles Thomas 
Bishop, Christchurch, N.Z.; Cadet Robert Brooker, 
R.E.M.E.; Alexander Seivewright Clark, B.Sc., Ph.D. 
(Glas.), Belfast ; Captain Douglas Avison Collis, B.Sc. 
(B’ham), R.E.M.E.; Graham Cowton, Birmingham ; 
Frederick Molyneux, B.Sc. (Eng.) (Lond.), London ; 
Albert William Morgan, Coventry; Ivan 
George Stans- 
Huddersfield; James Campbell Warrender, 
Bristol; Andrew Wilkie, Glasgow; Henry Benjamin 


Wood, Coventry ; Ernest Henry Yuill, Barry, Glam. 


InstrTruTION OF ELECTRICAL ENGINEERS. 
Associate Member to Member.—Andrew Niven Aik- 
B.Se. (Eng.), Bradford; Norman Boydell, 

Major Cecil Norman Brown, M.B.E., 
Frederick Charles Carter, London, E.C.1 ; 
Reuben Stanley 
Herbert, Hatfield, Herts; Cecil John Hocking, Ply- 
Erhard Jacobi, London, 8S.W.3; John Wil- 
Charles Joseph 
Mills, London, N.W.7; Lt.-Col. Richard William C. 
Reeves, R. Signals; Donald Rudd, B.Sc., Ruislip 
Manor, Middx.; Harry Foster Smith, Barranquilla, 
Colombia; Charles Robert Stoner, B.Se. (Eng.), 
Cambridge; Arthur Lambton Storey, Ilford, Essex ; 
Albert Edward Strong, B.Sc., Liverpool ; John Richard 
Tugwood, B.Se., London, W.C.2; Percy William 8. 
Valentine, Worth, Sussex; Francois Petrus Viljoen, 
B.Sc. (Eng.), Pretoria, South Africa; Col. James 
Warren, R.E.M.E.; Frank Whyman, B.Sc. Tech., 
Timperley, Cheshire; Brian Dinsdale Youatt, B.Eng., 
Gibraltar. 

InsTITUTE OF Puysics. 

Associates.—G. J. Aitchison, B.Sc., Australia; R. G. 
Allen, B.Sc., Market Harborough; E. R. Andrew, 
B.A., Worcestershire; J. E. Arnold, B.Se., Ph.D., 
London; G. N. J. Beck, B.Se., London; E. L. Black- 
burn, B.Sc., Cardigan ; J. W. Blamey, B.Sc., Australia ; 
K. F. Bowden, M.Sc., Ayrshire; P.S. Brandon, M.A., 
Essex; C. F. Bruce, M.Sc., Australia; T. R. Bullett, 
B.Se., Middx. ; C. C. Butler, B.Se., Reading ; C. Cecil, 
B.Se., Australia; A. K. Connor, B.Sc., Australia; 
S. W. Cousins, B.Sc., Surrey; J. F. G. Darby, M.Sc., 
Australia; K. G. Dean, B.Sc., Australia; C. R. Ditch- 
field, B.A., Worcestershire; H. L. Downing, B.Sc., 
Australia: N. M. Faull, B.Sc., Australia. 





Tae Late Bric.-Gen. W. B. CADDELL.—We note with 
regret the death of Brigadier-General Walter Buckingham 
Caddell, which occurred at his home at Bickley, Kent, 
on April 20. General Caddell, who was a director of 
Messrs. Alexander Duckham and Company, Limited, 
and of Trinidad Central Oilfields, Limited, was born 
Ireland, in 1879. He was educated at 
Coventry and at Trinity College, Dublin, and obtained 
a commission in the Royal Garrison Artillery in 1900. 
After service in the West Indies, Gibraltar, and the 
West Coast of Africa he returned home in 1904, 
shortly before the outbreak of the war of 1914-18 went 
overseas again, this time to Bermuda. Returning to 
England in 1915 he transferred to the Royal Flying Corps 
and went to Egypt in 1917. On returning to this country in 
April, 1918, he was seconded for duty at the Air Ministry 
as liaison officer between Mr. Alexander Duckham, who 


|} was then Deputy Director General, Ordnance, and the 


Royal Flying Corps and subsequently the Royal Air 
Force. 
turned his attention to industry and, in December, 1918 
joined the staff of Vickers (Aviation), Limited, on which 
he served until 1938. He then joined the boards of 
Alexander Duckham and Company, Limited, and 
Trinidad Central Oilfields, Limited. He was an enthusi- 
astic student of the science and development of aircraft 
and also studied bird life as applied to flying and aero- 
dynamics. He was elected Fellow of the Royal 


Aeronautical Society in 1940. 


a 


but | 





| 


At the conclusion of hostilities, Genera] Caddell | lecturers, 
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PERSONAL. 
Mr. R. ALAN Tuwarres, M.Inst.C.E., M.I.Mech.k. 
M.I.E.E., has been appointed chief engineer and manage; 
to the Manchester Corporation Electricity Department, t. 


take effect upon the retirement of Mr. H. C. Lamy 
M.Inst.C.E., M.I.E.E., M.I.Mech.E., in August. 


PROFESSOR E, A. MILNE, M.A., M.Sc., D.Sc., F.R.S. 
who occupies the Rouse Ball Chair of Mathematics at 
Oxford University, has been elected President of th 
Royal Astronomical Society. 


Mr. W. R. Lone has retired from the position of 
manager of the London office of Stewarts and Lloyds, 
Limited, Glasgow. 


Mr. FRANK H. Corson, M.Inst.C.E., M.1.E.E., who 
was due to retire last year from the position of chief engi- 
neer and general manager, Gloucester Corporation Electric: 
Supply, butagreed to serve fora further period of twelve 
months from September 8, 1943, has now expressed 
a desire that a successor be appointed. 


Sir THomas Hoiuianp, K.C.S.1., K.O.1.E., D.L., D.Sc. 
F.R.S., who has been Principal and Vice-Chancellor of 
the University of Edinburgh since 1929, is retiring at th 
end of the present academic year and will be succeeded 
by Sm Jonn Fraser, K.C.V.O., M.D., F.R.S.E. 


Mr. I. C. GeppEs has been elected chairman of the 
General Council of British Shipping in succession to Mr. 
Pump Runcman. Mr. J. W. Boorn and Mr. R. D 
RoOPNER have been elected vice-chairmen. 


Mr. D. C. Wrts0n has been re-elected chairman of 
the Edinburgh Section of the Society of Chemical In- 
dustry for the session 1944-45. Mr. F. J. Bouton, 5, 
Kirkgate, Liberton, Edinburgh, 9, has been re-elected 
honorary secretary and treasurer. 


Mr. W. H. RoGERsoN, sales director of Mesars. Richard 
Johnson and Nephew, Limited, wire drawers and rollers 
Manchester, and managing director of Strappings 
Limited, is to retire on June 30 on account of ill-health 
Mr. Rogerson has been in the service of Messrs. Richard 
Johnson and Nephew for 50 years. 


ALDERMAN DuDLEY Stuart, M.I.E.E., has been re 
elected chairman, and ALDERMAN W. H. SHaw, vice 
chairman, of the London and Home Counties Joint 
Electricity Authority for the ensuing three years. 


Mr. E. D. O’Brien, who has been director of the Press 
division of The British Council since its inception in 
1938, has resigned to take up an executive post with 
Rootes Securities, Limited. 


Mr. R. H. FrencH, has been elected a director of 
Messrs. Dowding and Doll, Limited. Mr. J. WILLIAMs, 
formerly wit! Mess:s. Jones, Burton and OComp»ny, 
L‘mited, Liverpool, has been appointed manager of the 
sales department of the firm, and Mr. J. Brett, formerly 
with Messrs. A. C. Wickman Limited, Coventry, mana- 
ger of the engineering dep: rtment. 





THe ConrTrot oF OONTAINERS.—The Minister of 
Supply has issued the Control of Containers and Pack- 
aging (No. 1) (General) Order, 1944 (8.R. and O. 1944, 
No. 404, price 2d.). It revokes the Control of Tins, 
Cans, Kegs, Drums and Packaging Pails (Nos. 5-10) 
Orders, 1940-43; the Control of Packaging (Nos. | 
and 3) Orders, 1942 ; and the Control of Metal Collapsible 
Tubes (No. 1) Order, 1942. The new Order regulates 
the manufacture of various types of containers and the 
marking of all types of containers; it also regulates the 
packaging, for distribution or disposal on the home 
market, of all articles and commodities listed in the 
Packaging Index Schedule issued by the British Standards 
Institution. 


PROPOSED HATFIELD MEMORIAL LECTURE.—On page 
269. ante, we made allusion to a proposal to establish an 
annual lectureship in memory of thé late Dr. W. H. 
Hatfield, F.R.S., to be administered by the University 
of Sheffield, the Royal Society, and the Iron and Steel 
Institute. We are now informed that the University 
of Sheffield has agreed to act as trustees and that under 
the terms of the trust deed a lecture committee will be 
appointed. This will consist of two members nominated 
by the University of Sheffield, two by the Royal Society. 
and two by the Iron and Steel Institute. In order that 
scientists of the highest distinction may be obtained as 
irrespective of nationality, an endowment 
fund of not less than 5,0001. is aimed at, and contri- 
butions amounting to 1,925/. have already been promised 
by a number of leading British steel firms. Mr. K. 
Headlam-Morley, the secretary of the Iron and Steel 
Institute, has consented to act as honorary treasurer 
during the collection of the fund, and cheques made 
payable to “The Hatfield Memorial Lecture Fund ” 
should be forwarded to him at 4, Grosvenor-gardens, 
London, 8.W.1. 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 
Scottish Steel Trade.—Reduced fuel supplies have made 
it impossible for full productions to be reached but on 
the whole the position is good. The flow of steel products 
to shipbuilders and locomotive builders continues 
Tubemakers and re-rollers are busy and at 


steadily. 

present no shortage of billets is apparent. Sheetmakers 
are also actively employed. The market quotations are 
as follows :—Boiler plates, 171. 12s. 6d.; ship plates, 


161. 3s.; sections, 151. 8s.; medium plates, 4 in. and 
thicker, rolled in sheet mills, 211. 15s. ; black-steel sheets, 
No. 24 gauge, 221. 15s. ; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d., all per ton, for home delivery. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Welsh Coal Trade.—A definite upward trend in the 
man-power of the industry was reported by Mr. William 
Jones, Regional Controller, to a meeting of the South 
Wales Regional Coal Board last week. For several 
months he has had to tell the Board of a dwindling 
number of workers available for the industry, but as the 
result of the steady flow of entrants through the training 
centre at Oakdale, there is now a definite improvement. 
Up till the end:of March, 753 men fresh to the industry 
had been admitted to the centre and 365 of them had 
been placed in pits. Trading conditions on the Welsh 
steam-coal market remained very difficult throughout 
the week. There was a sustained inquiry for all classes, 
but owing to previous heavy bookings, collieries had 
sufficient priority business on hand to provide a ready 
outlet for practically the whole of the potential outputs. 
As a rule, order books were sufficiently well filed to 
ensure that there would be no easing in the position for 
some time to come. Ordinary industrial users found it 
extremely difficult to cover their needs and there were 
numerous delays in deliveries under standing commit- 
ments. Because of the shortage of supplies for the 
home trade, exports were on a very small scale. Practic- 
ally the only shipments were on account-.of Government 
business although neutral customers showed a keen 
interest in the lowest grades. All the large grades were 
well placed with forward business and were very firm in 
tone. The demand was still very keen forthe sized and bitu- 
minous small classes, but these remained very scarce and 
were well sold forward. Best dry steam smalls were 
offered only very sparingly, but the inferiors were moving 


steadily. Gas cokes were in quiet request, while the 
foundry kinds were active and firm. Patent fuel was 
busy. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates and their substitutes is once again 
rather less active. Makers have good order books for 
the plant in operation and business at the end of the first 
quarter of the present year was much better than was the 
case in the corresponding period of last year. Steel sheets 
continue to be in good demand and manufacturers are 
fully employed. Iron and steel scrap is unchanged and 
the steady demand is being met in a satisfactory manner. 
The prices of iron and steel products are as follows :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 plates measuring 20 in. by 14 in., 29s. 9d., 
f.o.r., for home consumption and 30s. 9$d., f.o.b., for 
export. Tin-plates carrying heavier coatings, 30s. and 
30s. 44d. per box, f.o.r., for home consumption. Unas- 
sorted tin-plate base uncoated plates, 25s. 9d. per box, 
f.o.r., at makers’ works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel- 
sheet and tin-plate bars, 12/. 2s. 6d., all per ton, delivered. 
Welsh hematite pig iron, 61. 14s., and Welsh basic pig 
iron, 61. 0s. 6d., both per ton, delivered, and both subject 
to a rebate of 5s. 





FAN MANUFACTURERS’ ASSOCIATION, LIMITED.—In- 
corporated recently, the Fan Manufacturers’ Association, 
Limited, comprises 10 founder members, namely, All- 
days and Onions, Limited; Davidson and Company, 
Limited; James Howden and Company, Limited; 
Keith Blackman, Limited; Matthews and Yates, 
Limited ; Musgrave and Company, Limited; Standard 
and Pochin Brothers, Limited ; Sturtevant Engineering 
Company, Limited ; Thermotank, Limited; and 
Walker Brothers (Wigan), Limited. The objects of the 
Association are generally to promote the interests of 
the fan industry, to develop the science of fan engineering, 
to standardise the testing and rating of fan equipment, 
to promote co-operation within the fan industry and 
between it and other industries, to encourage education 
in industrial fan engineering and to promote export trade. 
The President is Mr. J. W. Gibson, M.I.E.E., M.I.Mech.E., 
and the secretary-treasurer, Mr. G. L. Copping, 
A.M.I.Mech.E., M.I.H.V.E, The offices of the Association 





329 





ENGINEERING. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—South Yorkshire industry has settled 
down again to almost a normal war-time state after the 
grave impediment of fuel shortage. Insufficient supplies 
of skilled and unskilled labour continue to hamper 
progress, although much is being achieved that would 
have been thought impracticable in pre-war days. 
Supplies of raw material for the steel trades are adequate, 
but much more scrap material for re-melting would be 
available if it were possible to get all the labour required 
in the sorting yards. Order books in the steel and 
engineering trades are satisfactorily filled, but there are 
comparatively few delays in delivery despite the tem- 
porary cessation of production in some departments 
when the miners’ strike was at its height. The number 
of working hours in some instances was temporarily 
increased to permit of recovery, but generally there is 
less overtime working and fewer long week-end shifts 
than were formerly deemed necessary. There is a bigger 
call for forgings and castings, wheels, axles, springs and 
tubes for the locomotive, carriage and wagon industries. 


South Yorkshire Coal Trade.—Good progress has been 
made in restoring supplies of coal and coke after the 
strike of mineworkers. There was a minimum of delay 
in raising coal following the settlement, thanks to the 
work of the safety men during the period of the dispute. 
The greater part of the production is going to vital works 
and services, and there are little washed and graded 
steams for those outside the priority list. Stocks of 
locomotive hards are being satisfactorily replenished. 
Supplies of coking coal have been eagerly sought and 
quickly brought into use, for the restoration of supplies 
of coke-oven gas to the South Yorkshire Gas Grid. 
Furnace coke is again in adequate supply, but the 
necessity to attend first to works’ requirements still 
restricts the available supply of patent-oven coke nuts 
and gas coke for domestic use. A large quantity of 
opencast coal is being obtained, but the stocks at the 
sites have been much reduced. Electric power stations 
are making free use of this coal. Export business is 
confined to priority destinations. 





| 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—The market continues to be steadily 
firm, but while producers of several descriptions of iron 
and steel have good order books, new business in most 
commodities develops slowly. There is a continued 
shortage of wagons and economy in fuel is still essential, 
but while such conditions have been followed by some 
further restriction of outputs, the Control of Distribution 
authority is able to keep iron and steel consumers 
provided with sufficient tonnage for needs of national 
importance. 
Basic Iron.—There is no basic iron on the market. 
Output is largely regulated to deal with the requirements 
of the producers’ own consuming plants, which have 
diminished somewhat recently. 
Hematite, Low-Phosphorus and Refined Iron.—The make 
of hematite is still very limited. Suitable ores for its 
production are easier to obtain than has been the case 
for some time, but other obstacles to an increase in 
output are difficult to overcome and no material increase 
in the make is likely. Medium and low-phosphorus iron 
supplies and refined-iron outputs are steadily absorbed. 
Manufactured Iron and Steel.—Semi-finished iron is 
in adequate supply and there is no serious shortage of 
steel semies, though a shrinkage in output has occasioned 
some encroachment on the stocks and the fairly free use 
of inferior material as well as of imported billets. 
Finished-iron makers have substantial orders for heavy 
classes of work, but could give prompt attention to 
orders for the lighter commodities. There is still great 
activity in several branches of the finished-steel industry, 
but difficulties are being experienced in the distribution 
of tonnage. Plates and sheets are wanted in, large 
quantities and orders in the hands of producers neces- 
sitate the maximum outputs during May and June; 
some contracts are for supply still farther ahead. The 
demand for small bars and light sections absorbs the 
outputs as soon as they become available, but heavy 
joists are in little request. Colliery equipment is rapidly 
taken up and there are ready outlets for all descriptions 
of railway material. ‘ 
Scrap.—There is a continued demand for full deliveries 
of heavy steel scrap, good cast-iron scrap and machinery 
metal, but light grades of scrap are in only moderate 
request. 





Scottish AIRWays, LimiTeD.—Early next month, 
Scottish Airways, Limited, are to inaugurate a thrice- 
weekly air service between Inverness and Stornoway on 





are at 23, Queen-square, London, W.C.1. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section: Saturday, April 29, 2.30 
p.m., The Engineers’ Club, Albert-square, Manchester. 
Annual General Meeting. “The Development and 
Application of Theories of Metal Cutting,”’ by Mr. A. G. 
Jones. Yorkshire Branch: Saturday, April 29, 2.45 
p.m., The Hotel Metropole, King-street, Leeds. Lecture : 
“ Problems in Agricultural Engineering,”’ by Mr. J. K. 
Gaunt. North-Western Branch: Thursday, May 4, 
6.45 p.m., The Engineers’ Club, Albert-square, Man- 
chester. Joint Meeting with the Manufacture Group. 


INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Saturday, April 29, 2.30 p.m., The University, 
Liverpool. Lecture on “ Cutting Fluids,’’ by Messrs. 
A. A. Pollitt and L. Massey. Luton Section: Sunday, 
April 30,10 a.m., Luton Library, George-street, Luton. 
Lecture on “ Cutting Oil Compounds,” by Mr. H. J. 


Mason. Yorkshire Graduate Section: Saturday, May 6, 
2.30 p.m., The Great Northern Hotel, Leeds. Annual 
General Meeting. “‘ Brains Trust ’”’ Discussion. (To be 


preceded by an informal luncheon at 1 p.m.) 

INSTITUTE OF BRITISH FOUNDRYMEN.—West Riding 
of Yorkshire Branch: Saturday, April 29, 6.30 p.m., 
The Technical College, Bradford. Annual General 
Meeting. 

Society OF ENGINEERS.—Monday, May 1, 5 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. ‘“‘ Aircraft Hydraulic Equipment,” by 
Mr. R. H. Bound (illustrated by films and working 
models). 

INSTITUTION OF ELECTRICAL ENGINEERS.—Cambridge 
and District Wireless Group : Monday, May 1, 5.30 p.m., 
The Cambridgeshire Technical School, Cambridge. Dis- 
cussion on “ Training for the Radio Industry,” to be 
opened by Messrs. C. R. Stoner and R. W. Wilson. 
South Midland Centre: Monday, May 1, 6 p.m., The 
James Watt Memorial Institute, Birmingham. Annual 
General Meeting. ‘‘ Standards of Performance of Gene- 
rating Plant, Based on Five Years’ Operating Data,” 
by Messrs. R. W. Biles and G. W. Maxfield. North- 
Western Students’ Section: Tuesday, May 2, 6.30 p.m., 
The Engineers’ Club, Albert-square, Manchester. Annual 
General Meeting. ‘* Resistance Temperature Coefficients 
of Metals and Semi-Conductors,” by Messrs. F. Ash- 
worth and E. D. Taylor. Wireless Section: Wednesday, 
May 3, 5.15 p.m., Savoy-place, Victoria-embankment, 
W.C.2. ‘Bilver Jubilee Commemoration Meeting. (To 
be fallowed by a Dinner at 7.30 p.m.) Jnstallations 
Section: Thursday, May 4, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘ The Design and Per- 
formance of Domestic Electric Appliances,’’ by Messrs. 
W. N. C. Clinch and F. Lynn. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 2, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
Ordinary Meeting. ‘“‘ The Strength of Cast-Iron Girder 
Bridges,” by Mr. C. 8. Chettoe and Dr. Norman Davey. 
Road Engineering Division: Tuesday, May 9, 5.30 p.m., 
Great George-street, Westminster, 8.W.1. ‘‘ The Con- 
struction of Pavements on a Clay-Foundation Soil,” by 
Messrs. R. Glossop and H. Q. Golder. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday: 
May 2, 6.15 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. “Surface Finish,” by Mr. 
W. E. R. Clay. Coventry Centre: Tuesday, May 9, 
7 p.m., The Technical College, Coventry. ‘‘ Petrol: Its 
Development, Past, Present and Future, with Some 
Notes on the Potentialities of High-Octane Fuels for 
Road Vehicles,” by Mr. H. Fossett. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 2, 6.30 p.m., Sheffield Metallurgical Club, 198, West- 
street, Sheffield. ‘“‘ The Work of the Iron and Steel 
Control,” by Mr. J. S. Ridges. 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, May 5, 
6.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
The First Stevens Memorial Lecture: “ A Survey of the 
Production of Tars and Oils from Coal,” by Dr. J. G. 
King. 

INSTITUTION OF THE RUBBER INDUSTRY.— Midland 
Section: Monday, May 8, 7 p.m., The James Watt 
Memorial Institute, Birmingham. Annual General Meet- 
ing. Films: (i) “The World of Plenty.” (ii) “‘ The 
Discovery of a New Pigment.” 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, May 9, 
5.30 p.m., 85, The Minories, E.C.3. “‘ Boiler Feed Water 
Regulation,”’ by Mr. H. Hillier. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
May 12, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Annual General Meeting. ‘‘ The Applica- 
tion of X-Ray Crystal Analysis Methods to Engineering 
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PARLIAMENT AND 
RESEARCH. 


Tue debate in the House of Commons on April 19, 
to which Hansard gave the comprehensive title of 
“Research and Scientific Knowledge,” must be 
regarded as something of a triumph for the Parlia- 
mentary and Scientific Committee ; that unofficial, 
rather curiously constituted, but vigorous body 
which has been trying for years to make both 
Houses of Parliament more conscious of science and 
better disposed to appreciate its part in the life 
of modern communities. To the uninstructed 
observer, especially if he be a visitor from another 
country, the procedure by which it is customary to 
initiate such debates, in what the late Sir Owen 
Seaman once described as “‘ the Mummy of Parlia- 
ments,” may seem the reverse of scientific; but 
there can be no question regarding the support given 
to the amendment proposed by Sir Granville Gibson, 
that “This House . . . . urges the declarafion of 
a bold and generous Government policy of financial 
assistance directed to the expansion of teaching and 
research facilities in our universities and technical 
colleges, to the extension of pure and applied research 
in all fields by the State, by industry through private 
firms and research associations, and to the effective 
and rapid application of the results of research.”” The 
same uninstructed observer might have wondered 
why, when practically every speaker (including the 
Lord President of the Council, who replied to the 
debate) professed more or less whole-hearted agree- 
ment with it, “the Amendment was, by leave, 
withdrawn”; but that, no doubt, is explained 
somewhere in the pages of Erskine May. The 
important facts are, not only that such general 
agreement was expressed, but that the Cabinet 
spokesman, Mr. Attlee, declared the amendment to 
be “in full accord with the policy which the Govern- 
ment are following now and which they desire 
should be followed in the post-war period.” 

Sir Granville Gibson, introducing the amendment, 
said that there had been greater advances in science 
during the past 200 years than in the preceding 
2,000 years; and submitted that the real feason 
for the rapid rise of Britain to industrial supremacy 
was that this country had been foremost in applying 
the results of the increased scientific knowledge. 
Unfortunately, this lead was not maintained ; other 
countries showed greater initiative in exploiting 
inventions—many of them of British origin—and, 
in so doing, Germany was particularly prominent. 
It was essential, he continued, that the British 





people should marshal all their resources and make 


themselves highly efficient if they were to win the 
export trade that promised to be so difficult to 
secure in the post-war period. He assumed that 
pure or fundamental research would continue to be 
carried on in the universities and colleges, and 
would discuss, therefore, the question of the research 
associations, now numbering some 26, connected 
with industry. These were all associated with the 
Department of Scientific and Industrial Research, 
which had done excellent work; but he thought 
that a mistake had been made in reducing the 
financial assistance afforded by the D.S.I.R. from the 
ratio of one pound for every pound spent by indus- 
try to that of a pound to every two from industry. 

Industry was preparing, he went on, to spend 
much greater sums on research. The coal owners 
intended to spend 500,000/. in the next five years, 
and the British Iron and Steel Federation had 
authorised an expenditure of 250,000/. a year on 
research ; but the productive strength of British 
industry was not merely in a few large firms. In 
1935, out of 173,000 firms, 163,000 employed fewer 
than 100 persons each ; and, in the following year, 
the returns showed that only 18 per cent. of the 
total number of employees were in factories having 
1,000 or more operatives. This suggested that 
serious consideration should be given to providing 
assistance for small firms, many of which could not 
maintain even one research chemist. In 1938, 
firms and companies contributed 5,500,0001. to 
research, whereas in 1930 the total was only 
1,750,0001. In 1930, 384 firms employed an average 
of only four research men each; but, in 1938, 
520 firms employed an average of eight each. 
Against this expenditure of 5,500,000/. on the main- 
tenance of 7,000 research workers, however, the 
United States was spending 70,000,0001. a year, 
and had a staff of 70,000 engaged on research. The 
problem confronting the British industrialist was, 
how to pay for the necessary increase in research 
work. Sir Granville was of opinion that much of 
the money must come from the Government, 
possibly in the form of taxation relief, and expressed 
the view that expenditure on research buildings and 
their equipment should be regarded as a trading 
expense, chargeable against revenue, on the con- 
dition that fundamental research was being done ; 
or, if it were applied research, that the results 
obtained should be placed at the disposal of the 
industry concerned. He urged also that scientific 
workers should be much better paid than at present, 
to ensure that a sufficient number of new entrants 
might be attracted to research as a career. 

Mr. E. W. Salt, who is the chairman of the Parlia- 
mentary and Scientific Committee, seconded the 
amendment, quoting a statement by Sir Ernest 
Simon that there were a million students in the 
universities and technical colleges of the United 
States, whereas this country has no more than 
50,000. He did not think that Britain should aim 
at such a high proportion as the United States 

ssed, but suggested that the numbers :night 
be at least doubled ; that might involve a capital 
expenditure of 10,000,000/. in the first five years 
after the war, and a long-term policy might increase 
this figure to 20,000,000/. The present annual 
grant of 2,250,000/. to the universities should be 
expanded gradually to 6,000,0001. or 7,000,000/., 
and the Government should consider an immediate. 
token payment of 1,000,0001., so that the university 
authorities could make their plans for expansion. 
Mr. C. R. Attlee, in reply, said that the present 
scope of the support given to research by the 
Government was shown in the White Paper, recently 
published.* The Government entirely favoured 
the spirit of the request for more generous 
support for the extension of teaching and research 
at the universities. The Treasury had not been 
niggardly towards the University Grants Com- 
mittee ; grants had been made in accordance with 
the requests put forward. The question of an ade- 
quate supply of teachers and research workers, 
and of suitable remuneration for them, was being 
investigated, but they must guard against over pro- 
duction of this specialised personnel. He assured 
the House that the Government fully appreciated the 
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need for proper expenditure of money and time on 
research. 

Mr. Attlee’s expression of the Government’s 
favourable attitude towards industrial research 
received a speedy and practical endorsement from 
the Chancellor of the Exchequer (Sir John Anderson) 
in the Budget proposals placed before the House 
of Commons on April 25. Sir John’s personal 
interest in matters scientific is well known and is 
of no recent growth, and, in that portion of the 
Budget speech which introduced the welcome recom- 
mendations for taxation relief, he showed a clear 
realisation of the distinctions to be drawn between 
the several kinds of research and the need to regard 
expenditure on research from a different standpoint 
than that adopted by the Inland Revenue in con- 
sidering the other expenses of a trader. Research, 
the Chancellor observed, had three aspects. There 
was the fundamental research of the scientists, 
which was not a mass product, flowing merely 
from numbers of research workers; it required an 
imaginative quality of mind. Without it, how- 
ever, there could be “no hope of steady progress, 
and still less of those strange leaps of the creative 
intelligence which produce in peace no less than in 
war some of the most important discoveries.” To 
industry, however, research had only a limited value 
if it stopped at the laboratory: there were two 
further stages, namely, that of the “ pilot plant ”"— 
which, perhaps, Britain had been rather slow in 
developing—and the final stage of commercial 
production. These were three integral parts in the 
same creative process, and to fail in one was to 
fail in the whole: in considering the help that 
taxation policy could give to research, his aim was 
to help the whole process. 

The proposals, briefly summarised, were that any 
research expenditure “of a capital character ” 
which, Sir John Anderson explained, would mean 
normally expenditure on laboratory buildings, plant 
and machinery—should be allowed as a deduction 
from profits for five years, or for the life of the 
assets, if shorter; and all current research ex- 
penditure such as salaries, wages, cost of materials, 
repairs, etc., should be allowed as and when incurred. 
Further, any payment made for research purposes 
to a central research body approved by the Depart- 
ment of Scientific and Industrial Research should 
be allowed as a deduction, and so also would similar 
payments made toa university on matters concerning 
the business of the trader making the payment. 

Sir John Anderson expressed the hope that this 
“ comprehensive attempt to relieve altogether from 
taxation the funds devoted by industry to the 
support of fundamental research, to the translation 
of laboratory research to production, and to the 
full-scale development of the product ’’ would show 
that the Board of Inland Revenue had tackled the 
problem with asense of realities. “I hope,” Sir John 
added, “that there will be a much wider pooling 
of ideas and technique in the development of 
research, even down to the production of what I 
have heard described as that mysterious catalyst, 
the ‘ know-how.’” The Chancellor concluded this 
section of his Budget speech by expressing the view 
that the industrial research worker should be 
encouraged to regard himself not only as serving 
the organisation which paid him, but as “ con- 
tributing to the sum of available knowledge and 
enlarging the horizons of the material world”; they 
must be provided not only with the physical appa- 
ratus to supply their needs, but “‘ with the motive 
which evokes their latent powers.” So far as we 
have been able to test them in the short time that 
has elapsed since the publication of the proposals, 
the reactions of those principally affected by this 
new Governmental policy appear to be wholly 
favourable. The Parliamentary and Scientific Com- 
mittee, the Federation of British Industries, the 
London Chamber of Commerce, and the host of 
other organisations and individuals who have urged 
just such reforms as are now put forward have had 
a long row to hoe, but they can now feel that their 
labours promise to bear fruit at last. With the 
general backing which the previous week’s debate 
in the House of Commons indicated, the outlook 
for British industrial research seems bright. It is 
now for the production and commercial sides of in- 
dustry to ensure that full advantage is taken of it. 
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FARM ELECTRIFICATION. 


Tue terms of reference of the Scott Committee 
covered “constructional development in country 
areas consistently with the maintenance of agri- 
culture.” Although the committee was not requested 
to express an opinion on the question of the distri- 
bution of electricity in rural areas, and heard no 
evidence on the subject, it nevertheless recom- 
mended the standardisation of charges throughout 
the country, dwellers in hamlets being supplied at 
the same price as those in towns. The purpose of 
this recommendation apparently was to increase 
rural amenities. Much has been heard of the drift 
of population from the countryside to the towns, 
and possibly the amenities provided by a cheap 
electricity supply would do something towards 
checking this tendency. It seems probable, how- 
ever, that the reason for this drift has lain prin- 
cipally in the abnormal difference between the 
wages paid to farm and factory workers. Elec- 
tricity may play an important part in the main- 
tenance of agriculture, but it will be more due to 
the assistance it may lend to farming operations 
than to the reduction of domestic work. 

These remarks are not intended to deprecate the 
services which electricity can render in both rural 
and city homes, but they are intended to stress the 
fact that too much of the attention now being 
paid to the subject of rural electrification is concen- 
trated on the fact that it can facilitate the use of 
domestic appliances, and too little on the fact that 
it can assist farming as an industry. Electric 
toasters and domestic refrigerators are useful articles, 
but they can only come into extensive use in farm- 
houses if agriculture is prosperous, and the question 
of basic interest in connection with rural electri- 
fication is whether it can assist towards a permanent 
prosperity. The remarkable success of British 
agriculture during the war has been to a considerable 
extent based on mechanisation, but not on electri- 
fication, and the question in which the electric- 
supply industry is interested is to what extent it 
can become an important factor in farm economy. 

All fundamental farm processes are field opera- 
tions, to which electricity does not readily lend 
itself. Electric ploughing has been developed to 
some extent, particularly on the Continent, but it 
is not the type of operation which an electric-supply 
organisation would naturally look to for the building 
up of a satisfactory rural load. A report dealing 
with farm electrification in Manitoba, which was 
recently reviewed in these columns,* contains a 
list of possible farm uses of electricity, dairy and 
poultry farming being included. A total of 127 
applications is given, this figure not including 
apparatus used in the farmhouse, and it is signi- 
fieant that of this large number only three refer to 
field operations, and one of these is an electric 
lawn mower which can hardly be classed as a farm 
implement. Some of the remaining 124 possible 
applications would probably be of little interest to 
the average British farmer (an apple-butter maker is 
an example), but the extent of the list is sufficient 
to indicate the wide field of application available 
in the farm yard and farm buildings. 

A survey of the subject from the point of view of 
this country was given in a paper read by Mr. C. A. 
Cameron Brown before the Institution of Electrical 
Engineers on April 13. The paper was of direct 
value in that it was confined to electrical farm 
applications already being practised and was free 
from the rather visionary speculation which has 
been too frequently applied to this subject. Pro- 
bably the author would not claim that the pro- 
gramme of applications with which he deals is 
complete, but its modest nature compared with the 
perhaps unduly optimistic list compiled by the 
Manitoba Electrification Enquiry Commission is 
shown by the fact that it contains some dozen 
headings against 124. The difference is accounted 
for to some extent by the fact that Mr. Cameron 
Brown does not deal with poultry farming. 

For many applications on farms, the service which 
can be rendered by electricity is the provision of 
a power supply. This aspect of the matter is 
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implied in the title of the paper, which was * The 
Electrical Aspect of Farm Mechanization.” Exam. 
ples of services which can be carried out eithe; 
by an oil engine or an electric motor are furnished 
by water pumping, hoisting and elevating, and the 
driving of root cutters and food-mixing machines. 
Some of these applications are seasonal and claims 
are made that a_ self-contained oil-engine 
mounted on wheels is a particularly suitable source 
of power in that it can be moved from one part of 
a farm premises to another, and employed on differ. 
ent jobs. In the earlier developments of farm elec. 
trification, various designs were produced, giving the 
electric motor the same mobility, but Mr. Cameron 
Brown states that the idea “ has never developed 
far, and indeed it is practically dead.” In spite of 
this remark, it is not suggested that the use of 
portable motors is being entirely abandoned, and 
particularly with the larger sizes, of 15 h.p. to 
20 h.p., there is a tendency to make them trans- 
portable, so that they can be used, say, for silage 
cutting, threshing and log-sawing. None of these 
operations need overlap, and as they may each 
oceupy several weeks, the trouble of moving the 
motor is justified. For small sizes, however, motors 
are relatively cheap, and for such services as water 
pumping or the operation of a sack hoist a fixed 
motor provides greater convenience than can be 
given by an oil engine. In connection with this 
latter service, and others of its type, the author com- 
ments on the waste of man-power to be seen on some 
farms, and quotes a reference to the effect that the 
cost of human power is 10s. per horse-power hour. 
With 1 h.p. of mechanical power at his disposal, a 
man’s output can be increased eight times. 

The kind of farm work for which electricity may 
claim particular suitability, and in which it has 
probably made greatest progress, is that of milk 
production, and the extension of machine milking 
is being limited only by the difficulty of obtaining 
equipment in war-time. The energising unit is a 
suction pump driven by a 1 h.p. or 2 h.p. motor and 
the consumption is about 30 kWh per cow per annum 
for two milkings a day. Some type of cooling 
plant is usually necessary since supplies of cooling 
water at a suitably low temperature are seldom 
available from natural sources throughout the year. 
It is stated in the paper that the bulk of the milk 
produced on farms in this country is “ at some time 
or other, insufficiently cooled ”’ and it is hinted that 
official regulations may at some time call for the 
installation of cooling plants on all dairy farms. As 
for small farms electricity is practically the only 
suitable medium for the operation of coolers or 
refrigerators this suggests a wide field for develop- 
ment. A common practice at present is to cool 
partly by water and partly by refrigeration, the 
energy consumption for this dual cooling being 
20 kWh to 30 kWh per cow per annum. Although 
complete cooling by refrigeration would about 
double this, the energy cost would still be modest. 

In addition to refrigeration, heat is also necessary 
on a dairy farm to clean and sterilise the utensils 
employed. Self-contained chests with a built-in 
boiler, heated by immersion units, are in use to a 
considerable extent. The loadings vary from 
4 kW to 9 kW. In some quarters there is a pre- 
judice against these chests as the appliances are 
not subjected to steam under pressure. Mr. Brown 
states that pressures of 50 Ib. to 60 lb. per square 
inch have often been asked for, but adds that there 
is no evidence that pressures of this order are neces- 
sary. He doubts if 10 lb. per square inch need ever 
be exceeded and thinks 5 lb. per square inch is all 
that is needed in most installations. If a steam 
raiser is required it can naturally be fuel fired, but 
electric boilers are very convenient and have the 
advantage of maintaining the cleanliness so im- 
portant in dairying operations. Electric boilers 
are common in some parts of the world and might 
form a useful addition to the rural loads. With 
hard water, however, they demand good servicing. 
Plants of the electrode type are available in ranges 
from 9 kW to 15 kW. This latter figure may 
represent rather a heavy load on a rural supply 
line and it is of interest that low-load storage steam 
raisers have been developed in America. They 
enable the requirements of a herd of 40 cows to be 
met with a connected load of 14 kW. 
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NOTES. 


BarrisH OveRsEAS AIRWAYS CORPORATION. 


Ar an informal conference held at Airways 
House, London, 8.W.1, on Monday, April 17, Lord 
Knollys, chairman of the British Overseas Airways 
Corporation, gave an outline of his round-the-world 
yisit of inspection to the Corporation’s overseas 
establishments. The tour involved flights totalling 
37,000 miles and occupied 60 days, not all of which, 
however, was flying time, periods of 14 days each 
having been spent in India and Australia. One 
of the objects was to examine the possibilities of 
feeder lines, possibly administered locally, to the 
main transoceanic air links of the British Common- 
wealth. Despite the war, the British Overseas 
Airways Corporation showed continued expansion. 
In the year ended March 31, 1941, the Corporation’s 
aircraft flew 5,114,000 miles, in round figures; on 
the same date of 1942, the total for the year was 
7,569,000 miles ; while in the calendar year (1943) 
just ended, the figure had increased to 12,500,000 
miles. The total route mileage now operated was 
over 50,000. In view of the fact that the Cor- 
poration had never enjoyed priority in regard to 
such matters as the provision of aircraft spares or 
technical staff, the increases indicated constituted a 
noteworthy achievement. The chief maintenance 
engineer, for example, could readily employ several 


hundred more engineers on his staff, the work of and, accordingly, the desi nants Gen Goan enren 


keeping the aircraft concerned, of which there are 
17 types, in operation being rendered no easier by 
the fact that there is an even greater number of 
types of engine to maintain. Lord Knollys and the 
Director General of the Corporation, Brigadier- 
General A. C. Critchley, C.M.G., also made extensive 
tours of Canada and South Africa in 1943. 
result of the tours has been to strengthen and 
co-ordinate the many establishments overseas, and, 
to cope with the extra work involved, as well as 
to prepare for post-war development, the organisa- 
tion at headquarters also has been strengthened 
and remodelled. The Director-General has ap- 
pointed three Assistant Directors-General through 
whom, with the Regional Directors Overseas, the 
executive authority will be exercised, individual 
responsibility for technical services, for administra- 
tion and for all matters concerning passengers, 
cargo, etc., being assigned to the three assistants, 
respectively. 
Post-War CrviL AVIATION. 
The question of the development of British civil 


as recorded in the previous Note, was examined in 
the Cantor Lecture which he delivered in London 


on Monday, April 24, at the Royal Society of Arts. 
In 1938, Sir Roy stated, the seven nations princi- 


pally concerned in civil air transport were operating | after the war. 
approved this proposal and that an appeal will 
States services comprised 30,800 miles; those of | shortly be issued to members. The Fund is in a 
reasonably prosperous condition, but it is clear that 


a total of 108,000 route miles, of which the United 


Great Britain, 23,000 miles; France, 18,500 miles ; 
Holland, 12,700 miles ; and Germany, Belgium and | i 
Italy, 11,800, 6,600 and 4,600 miles, respectively. 
The British total, he considered, might have been 
considerably more but for the general apathy 
towards air travel displayed in this country; a 


changed materially after the war, when the air-|t 
minded personnel of the Royal Air Force returned 
to civil life. As a race, the British inclined to be 


example, the retractable undercarriage and the 


bringing them to fruition. It was typical of the 
general attitude towards civil aviation that less than 
one-half per cent. of the youths who were awarded | t 
State Bursaries had elected to study aircraft engin- | t 
eering, which might be taken as evidence that they, 
or their parents, were not greatly impressed by the | t 
apparent future of civil air transport. It was true 
that, in 1939, Britain had only 85 air liners, whereas | t 


the United States had 400, and that the prospects | well increase with the great growth in membership, 
while clearly the projected homes for beneficiaries 
will result in increased demands on income, alto- 
but Britain had a unique network of | gether apart from the necessary capital expenditure. 
The reasonable prosperity of the Fund is shown by 


for internal air services in the British Isles were 
poor compared with those of the United States and 
Russia ; 
Empire and Dominion air routes, extending all 








hands of the Air Ministry, and he did not see that 
a mere transfer of control to the Ministry of War 
The Transport would produce the desired results; a 

separate Air Board was needed. The capital expen- 
diture necessary to place civil air transport on a 


international airport might 


and it was open to doubt whether private enter- 
prise alone could finance it in the initial stages. 


of the Benevolent Fund of the Institution of Elec- 


annual general meeting on May 11, is that the Com- 
mittee of Management of the Benevolent Fund 
“have given considerable thought to acquiring a 
aviation after the war, discussed by Lord Knollys | site for the purpose of building homes for bene- 
ficiaries, as they feel that this will provide visible 
considerably more detail by Sir Roy Fedden in| and tangible evidence of the interest of the Fund in 
the welfare of its members and dependants.” 
estimated that a site of about five acres and the erec- 
tion of houses and flats would cost about 40,0001. 


out special contributions towards the considerable 
initial expenditure. 
December 31, 1943, shows total assets amounting 
to 38,7071., but the greater part of this sum is repre- 
state of mind which, however, would probably be | sented by investments, the interest from which helps 


dependants, in distress. Interest on capital does 
not, however, constitute the major part of the income, 
conservative ; they originated many new ideas (for|and last year accounted for only 1,3071. out of 
8,0781. 
variable-speed propeller) but took far too long in| donations, and legacies. 
amounted to 4,7731. so that they were far from being 
covered by interest on capital. 


capital account. 


no reason to suppose that the subscription and dona- 


over the world, and this offered considerable possi- 
bilities of development. It was essential that a 
plan for this development should be formulated 
without delay; a plan properly adjusted to the 
probable requirements, which, Sir Roy considered, 
would take some 20 years to expand fully. He 
recommended that the necessary growth should be 
envisaged as being divided into three periods of 
five years each, reckoned from the termination of 
the war. In the first period, no new air liners, 
designed for the purpose, would be available, and 
the services would have to be maintained with 
converted military types such as the Liberator, 
the Lancaster and the Halifax while these new 
designs were being produced and prototype aircraft 
tried out. In the second period, greatly improved 
types would be available, the necessary airports 
should be in use, and the organisation needed to 
maintain the services should be in full working 
order. In the third period, it was to be expected 
that the experience previously gained, and the 
results of the research work which would have to 
be undertaken, would lead to considerable technical 
advances; possibly the use of machines of the 
“ flying wing” type, perhaps employing jet propul- 
sion, though at present jet propulsion compared 
unfavourably with the engine-and-propeller power 
plant except at very high speeds and great altitudes. 
It must be borne in mind, however, that the num- 
bers of aircraft needed to maintain the civil air 
services of the Empire would not be very large, 


relatively small production programme. Sir Roy 
Fedden considered it essential that the control of 
British civil aviation should be taken out of the 


proper footing would be very great—a modern 
cost as much as 
10,000,000/., and take several years to construct— 


THe BENEVOLENT FuND OF THE INSTITUTION 
or ELEcTricaL ENGINEERS. 


The most interesting item in the annual report 


trical Engineers, which is to be presented at the 


It is 


It is stated that the Council have 


t could not carry out a project of this kind with- 


The balance sheet, dated 


he Fund to make grants to members, or their 


The balance was made up of subscriptions, 
The grants made last year 


It will be noted 
hat grants were equal to only about five-eighths of 
he income, and actually 2,000/. was transferred to 
It is a wise provision to build up 
he capital as far as possible, since, although there is 


ion income will decrease, the call for grants may 


the fact that in 1943 the income showed an increase 
of 2,0731. over 1942. Of this rise, however, 1,500. 
was due to legacies which, in any sound accountancy, 
are considered as capital sums. All other sources 
of income also showed increases and the average 
amount contributed per member of the Institution 
was 4s. 5d. against 4s. 4d. in 1942. This is not a 
large rise, but it is a step in the right direction. 


LocoMoTIVE AXLEBOXES. 


On overseas railways, in South Africa and else- 
where, the fitting of roller bearings to the carrying 
axles of locomotives and tenders is fairly common 
practice. Possibly the hot and dusty conditions, 
taken in conjunction with the shortage of skilled 
maintenance men, is responsible for this. In Great 
Britain, the performance obtainable from the boxes 
on carrying axles greatly surpasses that of coupled 
axleboxes, and the general feeling of locomotive 
engineers is that, until the useful life of the latter 
can be made comparable with that of the former, 
the cost of fitting relatively expensive new types of 
box to carrying axles would not be justified. In 
so far as there can be said to be an axlebox pro- 
blem, it is confined to the bearing arrangements on 
coupled axles, and these were the subject of the 
paper entitled ‘“‘ Locomotive Axleboxes,” which 
was read by Mr. E. S. Cox, on April 20, at a meeting 
of the Institution of Locomotive Engineers, held at 
the Institution of Mechanical Engineers, London, 
8.W.1. In this paper, and in the subsequent discus- 
sion, it was made evident that on all railways the 
inside-cylinder locomotive was more liable to give 
coupled-axlebox trouble than locomotives having 
outside cylinders. This is partly explained by the 
need for economy in space and a consequent limitation 
on the length of journals but, in the main, the 
difference is due to a lower average loading of the 
bearings with the outside-cylinder arrangement. 
If, on an inside-cylinder locomotive, the coupling- 
rod bearing pins are set in line with the adjacent 
main cranks, instead of at 180 deg. with them, as is 
more usual, the average load on the axlebox bearing 
is reduced, a fact which seems to have been recog- 
nised first by William Stroudley ; but the maximum 
bending moment in the crank axle is increased and 
consequently other difficulties may be introduced. 
Some recently-built engines having inside cylinders, 
including those of the 0-6-0 Q 1 class on the South- 
ern Railway, have the 180-deg. disposition of pins 
and, no doubt, with the high boiler pressures and 
relatively large cylinders used in modern engines, 
crank-axle stresses are the governing factor in design. 
Coupled-axlebox performance on present-day engines 
is by no means bad and if, as Mr. O. V. S. Bulleid 
suggested, an adequate lubricating film could be 
maintained under all conditions, existing types of 
boxes would probably give complete satisfaction 
and save engineers from thinking about roller-bearing 
and other special types as a solution of their difficul- 
ties. Speaking on the question of wear between the 
plane faces of axleboxes and hornblocks, Mr. W. S. 
Graff-Baker pointed out that it had been entirely 
eliminated on Underground electric stock by fitting 
manganese-steel liners to both rubbing surfaces. 
This has also been the experience in America and 
elsewhere. 


HEATING AND VENTILATING ENGINEERING. 


In the heating and ventilating of buildings there 
remains considerable scope for improvement. The 
scientific study of these closely allied services has 
been neglected until comparatively recently by all 
but a few specialists in the production of the neces- 
sary apparatus, the reason being that there are 
insufficient students to form classes of reasonable 
numbers at the centres of engineering instruction 
in moderate-sized towns. Though considerable, the 
heating and ventilating engineering industry is in 
no sense localised ; many firms have grown up from 
small plumbing and ironmongery businesses, and 
these are dotted about throughout the length and 
breadth of the country. Some of the young men 
employed in the industry are qualified by their educa- 
tion and their present interest in their vocation to 
benefit from further instruction and to become com- 
petent specialists in their particular field, but 
except in very large centres of population, such 








as London, Manchester, and a few others, the 
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number who can be brought together easily to 
form classes is generally too small to entitle them 
to special facilities. Employers, in association with 
the Institution of Heating and Ventilating Engin- 
eers, have now formulated a plan to overcome this 
difficulty. Briefly, the project is to allow suitable 
employees a period of leave on full pay ranging 
from three months upwards, so that they may 
foregather at some centre where a special full- 
time day course of instruction will be provided 
for them. Generally speaking, applicants for this 
privilege will have to show past attainments in 
studies of a less specialised character ; holders of 
Ordinary National Diplomas or Certificates will be 
preferred. This plan, which may to some extent 
anticipate the provisions of the new Education Bill 
in granting a continuance of day-time schooling to 
young persons, has already been inaugurated in 
London. Rather fewer than a score of selected 
students are to be given a special course in heating 
and ventilating engineering at the Borough Poly- 
technic, Borough-road, London, S.E.1. On April 18, 
these students were addressed by Dr. D. H. Ingall, 


Principal of the Polytechnic, by Mr. L. Copeland | 


Watts, vice-president of the Institution of Heating 
and Ventilating Engineers, and by several other 
leading personalities connected with the industry. 
They were assured that their progress would be 
watched with the closest interest; that the duration 
and content of the course might be revised as experi- 


ence showed the need for improvement; and that some | 
form of test or examination would be given in con- | 


clusion. In the future, it was proposed to raise the 
standard of general and specialised knowledge 
required for entry into the Institution of Heating 
and Ventilating Engineers; the inauguration of 
studies of this particular branch of engineering was 
an essential preliminary. 





OBITUARY. 


MR. F. R. SIMMS. 

To comparatively few men is it given to exercise 
such an extensive influence upon a new industry as 
did Mr. Frederick Richard Simms, who died on 
April 22 at the age of 80, in connection with the 
development of the motor car ; indeed, he is credited 
with the introduction of the term “ motor car” 
and the first application, if not the actual invention, 
of the term “ petrol ”’ to the petroleum spirit which, 
at the outset, was used almost exclusively in that 
market. Frederick Richard Simms was born on 
August 12, 1863, at Hamburg, and received the 
greater part of his general education in that city. 
Some part of his boyhood was spent in London, 
however, where he continued his studies under a 
private tutor ; but he returned to Germany to serve 
an apprenticeship from 1885-88, in the shops of the 
A.G. fir Automatischen Virkauf in Hamburg and 
Berlin, and his technical education also was obtained 
there. He remained with this company until 1894, 
eventually occupying the position of engineer and 
manager, but divided his time between Germany 
and London, where, in 1890, with a partner, he had 
established the firm of Simms and Company, 
engineering consultants. In 1894, he became sole 
proprietor of Simms and Company, and thereafter 
made his home in England. As a young man, 
hardly out of his apprenticeship, he became 
acquainted with Gottlieb Daimler, and obtained 
from him a concession to operate the Daimler 
internal-combustion engine patents in Great Britain, 
for which purpose he formed the Daimler Motor 
Syndicate, Limited, in 1893. Two years later, he 
disposed of these patent rights to a new organisa- 
tion, the British Motor Syndicate, Limited; but 
he resumed his connection with them, in a sense, in 
1896, when, on the formation of the Daimler Motor 
Company, he was appointed consulting engineer, a 
position which he held for the following three years. 
He was also technical adviser to, and a director of, 
the Daimler Motoren Gesellschaft, of Cannstadt, 
from 1892 to 1902; and general manager and con- 
sulting engineer with George F. Milnes and Company, 
Limited, London, from 1900 to 1903. Among his 


Simms magneto, and the establishment, in 1899, 
of the Simms Manufacturing Company, in London, 
and La Compagnie des Magnetos Simms-Bosch, in 
Paris, to exploit it; he was chairman and chief 
engineer of both these companies, 

Having such a close connection with the technical 
side of the new mode of locomotion, Mr. Simms was 
naturally concerned also with its social and com- 
mercial sides. In these respects, he occupied a 
unique position, being the founder (in 1897) and 
first vice-chairman of the Automobile Club of Great 
Britain (now the Royal Automobile Club) and 
founder and first president of the Society of Motor 
Manufacturers and Traders, which dates from 1902. 
He was one of the band of motorists who celebrated 
the withdrawal, in 1896, of the regulation requiring 
a motor vehicle to be preceded by a man carrying a 
red flag, and it is stated also that he was the first 
to use a petrol-engined launch on the Thames. 
Mr. Simms was a member of the Institution of 
Mechanical Engineers and of the Institution of 
Automobile Engineers, and a former Master of the 
Worshipful Company of Pattenmakers. 








LETTER TO THE EDITOR. 


VACATION WORK FOR COLLEGE 
STUDENTS. 


To THe Eprror or ENGINEERING. 


Srr,—On page 112 of your issue for February 11, 
there appeared an article entitled “‘ Vacation Work 
for College Students.” This is of especial interest 
to me because I have been closely associated with 
the vacation training of students in the engineering 
faculty of this University since the inception of the 
scheme in 1925. At that time it was decided that 
each student must present evidence of having had 
a “satisfactory amount’’ of engineering or in- 
dustrial experience before being recommended for a 
degree. Later, as the result of our experience with 
the scheme, the required period of this kind of 
training was set at from six to nine months, dis- 
tributed through the four years of our course. Since 
there are three holiday periods during this time, the 
practical experience required of students amounts to 
about three months each summer. 

In contrast to the scheme described in your article, 
no special arrangements have been made with 
employers. Students make their own contacts with 
employers, sometimes with help from the University. 
We are often consulted by employers as to the 
character and ability of students and we try to 
answer such inquiries objectively. Occasionally, an 
employer asks advice as to rates of pay and the like. 
In general, however, the University has had little 
to do with bringing student and employer together. 
After each summer’s work, the student must sub- 
mit on a standard form signed by his employer an 
account of his season’s work, giving the dates of 
beginning and ending, and a brief description of its 
character. In cases where there is any question 
as to whether or not the work done is really of an 
engineering or industrial nature, the decision of a 
faculty committee is final. There are few such cases 
now, because the student body has learned from 
experience what kinds of work this faculty will and 
will not accept. 

I regard this “summer work” as an extremely 
valuable part of the education of the future engineer. 
He acquires some technical skill, but, more im- 
portant, he learns something at first hand of how 
industry functions. He learns also to get along 
with people, some quite unlike himself. He is 
subject to discipline more rigid than that of the 
University, often a salutary experience. It has 
been most interesting to note the change in the 
students’ attitudes which only a single summer’s 
work often brings about. 

Yours faithfully, 
R. DeL. Frencu, 
Professor of Highway and Municipal 
Engineering, and Chairman, Committee 
on Employment. 
McGill University, 
Montreal. 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


THE normal activities of the Institution of Nayaj 
Architects, which have been in abeyance during the 
war, were resumed by the holding of a three-day 
spring meeting commencing on Wednesday, April 19, 
On the first day the meeting was held at the Insti. 
tution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, London, 8.W.1, and on the second 
and third days at the Royal Society of Arts, Adelphi, 
London, W.C.2, eight papers in all being presented, 
The proceedings opened with an address by the 
President, Admiral of the Fleet the Right Hon. Lord 
Chatfield, G.C.B., O.M., K.C.M.G., C.V.O. Lord 
Chatfield commenced by remarking that the last 
presidential address, as such, had been given in 1939 
by the late Lord Stonehaven. Since then, after 
many dangers and anxieties, a more hopeful pros. 
pect had opened up, and it was possible to resume 


| discussion of important subjects as far as conditions 


of security permitted. He would pay a tribute to 
the achievements, in the intervening period, of 
British naval architects, shipbuilders and shipyard 
workmen. The magnitude of these achievements 
could not yet be made known. 

Shortly before the outbreak of war, the shipbuild. 
ing industry was very slowly recovering from the 
slump of the 1930’s when the mercantile tonnage 
launched had shrunk to a small fraction of its 
amount in more prosperous years. Shipyards had 
been dismantled and labour had drifted into other 
channels; fewer apprentices were entered and it 
was significant that in the Royal Dockyards those 
apprentices highest in standing generally preferred 
a trade other than that of shipwright. The slight 
improvement in mercantile construction in 1937 
revealed an actual shortage of skilled workmen and 
it proved impossible to persuade many of those who 
had transferred to other branches of industry to 
return to shipbuilding. The brief period of re- 
armament just prior to the war had, however, 
proved helpful. On the naval side new designs 
were under way and the termination of the Washing- 
ton Naval Treaty had enabled the construction of 
many types of warship to be commenced. Plans 
were made for conversions and repairs, and the ship- 
yards were divided into naval and mercantile yards 
to which suitable types of ship were allocated. 
These preparations enabled the industry on the 
outbreak of war to commence and carry out 4 
gigantic programme of new construction. Of this 
programme, on the naval side, strategical demands 
had necessitated the design and construction of many 
new types of war vessel. Examples of these were 
the light fleet and escort aircraft carriers, arising 
from the increased development of naval aviation, 
corvettes and frigates for convoy defence, midget 
submarines, and a great variety of landing craft. 
Some of these classes of vessel had been, and were 
being, produced in very large numbers. Of the 
more conventional classes, five battleships and many 
hundreds of other types of warships, including 
cruisers, aircraft carriers, destroyers, submarines, 
sloops, minesweepers and miscellaneous ships had 
been built. There had also been innumerable con- 
versions of merchant ships to war purposes, while 
others has been stiffened and equipped with defen- 
sive armament and protection against mines. 
Although the German navy had now been mas- 
tered, the work had not slackened ; we were plan- 
ning for more active war against Japan, for which 
ships, sea bases and repair establishments abroad 
were required and were being prepared. The repair 
of warships at home, and alterations and additions 
to ships in the Navy dictated by recent experience, 
had proved a formidable task. In peace-time. 
repairs and refits were arranged in accordance with 
a pre-determined routine and work on different 
ships was dovetailed to suit the smooth working of 
the dockyards. In war-time, operational require- 
ments were the governing factor and, moreover, the 
amount of work entailed was now greatly magnified 
from various causes. To enable repairs and altera- 
tions to be undertaken without delay, some ship 
repairing firms had been selected for naval use. 
Rosyth Dockyard was reopened, and several other 








other pioneering work was the invention of the 
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repair yards set up in suitable localities in Great 
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Britain. ‘The provision of means for minimising the 
effect of action damage, of devices for detecting and 
destroying enemy submarines, of increasing the 
accuracy of naval gunnery, and providing protection 
against moored, magnetic and acoustic mines had 
thrown an additional burden on the dockyards and 
repairing yards. 

Rapid progress had been made in the building 
and repairing of merchant ships. Much of this was 
due to careful planning by the Government organi- 
sation set up, in the first place, by the Ministry of 
Shipping and later transferred to the Admiralty. 
The designs first prepared approximated to ordinary 
commercial practice and were as far as possible 
standardised, but they were soon modified by naval 
requirements such as de-gaussing, the provision of 
additional accommodation and the fitting of heavy 
derricks to facilitate quicker loading and unloading. 
Additional ballast tanks were built into ships 
crossing the North Atlantic in winter, and vessels 
intended for Arctic sailings had to be stiffened 
Some changes in structural specifica- 

tions had been caused by shortage in certain 

materials. Strategical needs later led to the con- 
struction of other types of ship, including refrigerator 
ships, with a capacity of more than twice the pre- 
war total, tankers of all sizes, fast cargo ships, 
improved tramp ships, coastal ships, such as 
colliers, crane ships, tugs, dredgers, and barges, 
some of the latter constructed in reinforced concrete. 

Merchant vessels converted for naval purposes had 

already been mentioned. Although at one time war 
conditions called for a wide variety of types, the 

majority of ships now under construction were not 
of ordinary commercial types, but had been specially 
designed to suit the purposes for which they were 
to be utilised, a condition which had militated 
against mass production. In spite of this, the 
output of merchant ships in this country had appre- 
ciably exceeded that attained during the last war. 

The supply of machinery, at one time in danger of 
restriction, was maintained by directing stationary- 
engine manufacturers to marine engineering. Some 
new ship forms were evolved, a few being of the 
“straight line” variety which were exhaustively 
tested by tank experiments before adoption. 

The Council had sustained its interest in the 
work of the William Froude Tank Advisory Com- 
mittee and had fostered research on questions of 
ship resistance and propulsion, but it had felt, with 
others, that the interest in research shown by the 
shipbuilding and ship-owning fraternity had in the 
past lacked determination. It was, therefore, 
gratifying to record that the Shipbuilding Con- 
ference, under the able guidance of Mr. Wilfrid 
Ayre, had found time in a period of great stress, 
and in collaboration with the Department of 
Scientific and Industrial Research, to call into being 
a Shipbuilding Research Association, on the lines 
of the research associations of other progressive 
industries. The Council had also given attention 
to the matter of university education in naval 
architecture, particularly with regard to merchant 
shipbuilding. It should be noted that the two 
Chairs of Naval Architecture in the great ship- 
building centres of the Mersey and the Tyne had 
for long remained unfilled. Some eighteen months 
ago, he (Lord Chatfield) had expressed to the Vice- 
Chancellors of the Universities concerned, the mis- 
givings of the Council. The John Elder Chair in 
Glasgow, which became vacant in 1942, on the 
death of Professor Hillhouse, had now been filled 
by a Gold Medallist and Member of Council of the 
Institution, Dr. A. M. Robb. It might be that the 
two other Chairs had remained unfilled owing to 
a desire not to make an appointment until candi- 
dates now engaged in war work could have a 
chance of competing with others. If this were so, 
the delay was understandable, and perhaps even 
commendable. 

It was pleasing to record that the Dominions, 
Canada and Australia, as well as India, had con- 
tributed in no small measure to the British ship- 
building effort ; they had sent ships and machinery, 
in addition to materials. With these countries, as 
with the United States, co-operation had been 
perfect and every improved method had been 
promptly communicated to all concerned or in- 
terested. The great output in shipbuilding of 


against ice. 





recent years had been contributed to in several 
ways. The shortage of skilled labour, aggravated 
by the enlistment of many workmen in the Armed 
Forces, had been met by dilution, thousands of men 
and women having been entered and trained, with 
satisfactory results. The partial replacement of 
riveting by welding had provided suitable work for 
the new trainees and had affected shipbuilding for 
good in other ways. Pre-fabrication had been 
adopted, wherever suitable, for the construction of 
both warships and merchant ships, and had enabled 
the immense resources of the structural-steel indus- 
tries to be utilised for ship construction. Shipyards 
had been modernised and equipped with new and 
labour-saving plant ; there had been good co-opera- 
tion between the different managements, and im- 
provements in technique had resulted from the inter- 
change of drawings and experience between the 
various firms. The skill and goodwill of all engaged 
in the industry had been devoted to their task, with 
the happy result that our ships had been delivered 
as and when required. 

Lord Chatfield then announced that the Council 
had conferred the distinction of honorary member- 
ship of the Institution on Professor T. H. Havelock, 
M.A., D.Sec., F.R.S. Dr. Havelock, he said, was 
unable through indisposition to attend to receive 
the Diploma of Honorary Membership, but he would 
like to point out that the Council felt that Dr. 
Havelock’s work in hydrodynamics and its applica- 
tion to ship wave resistance well justified the award, 
which, indeed, had not been made for scientific work 
for over 30 years, when the late Lord Rayleigh 
received it. The President then presented the Insti- 
tution Premium to Dr. J. F. C. Conn for his paper 
entitled ‘‘ Marine Propeller Blade Deflection.” 

The meeting then resolved into the first technical 
session, which was opened by a paper presented by 
Mr. W. C. Warwick entitled ‘* Post-War Merchant 
Ships from the Owner’s Point of View.” The paper 
did not touch on construction, as such, but dealt 
more with the political and economic conditions 
which might obtain in the immediate post-war 
period, that is, such subjects as the effect on the 
British mercantile marine of subsidies by foreign 
Governments to their nationals, and the ratio of 
foreign to British tonnage. A short discussion on 
the paper followed. The next paper taken was one 
by Mr. James Turnbull, Member of Council, entitled 
‘* Repairs to Welded Ships.’ The paper dealt in a 
very practical way with the method of effecting 
repairs rendered necessary by faulty workmanship, 
damage from collision, etc., and discussed methods 
of procedure about which, in some cases, differences 
of opinion existed, in order to contribute to know- 
ledge of the comparatively new technique of electric 
welding. After a full discussion the meeting 
adjourned. 

Three papers were presented at the second session, 
held on Thursday, April 20. The first of these was 
read in abstract by Mr. Wilfrid Ayre, Member of 
Council, and was entitled “‘ The British Shipbuilding 
Research Association.”” The paper gave a full 
account of this Association, which had been alluded 
to by Lord Chatfield in his presidential address. 
Some idea of its contents may be gathered from the 
headings of the several sections, which were as 
follows : Industry’s policy towards research ; recent 
activities in ship research; Admiralty interest in 
research ; the classification societies; Sir Charles 
Darwin’s memorandum ; the structure of the Asso- 
ciation ; collaboration with the shipping industry ; 
objects of the Association ; co-operation with other 
interests; the field of research; the research 
laboratory and personnel. It was announced that 
no discussion would be held so that, after Mr. Ayre 
had been thanked for his contribution, the second 
paper on the afternoon’s programme was proceeded 
with. This paper, entitled “‘On the Working of 
Supercavitating Screw Propellers,” was contributed 
by Mr. V. L. Posdunine, member of the Academy, 
Moscow, in whose absence an abstract was read by 
Dr. E. V. Telfer, Member of Council. The paper, 
which was only a short one, may be said to be, in 
effect, an expansion of a paper on cavitation read 
before the Institution by Sir Charles Parsons in 
1897, Mr. Posdunine describing the results of 
experiments with model propellers running in water 





moving at nearly the same forward speed as that 


of the propeller, whereas Parsons’s experiments were 
made in undisturbed water. After a short discus- 
sion, a paper entitled ‘“‘ Comparison of Calculated 
and Measured Wave Resistances for a Series of 
Forms not Symmetrical Fore and Aft,” was pre- 
sented by Mr. W. C. S. Wigley, M.A. The paper 
may be considered as amplifying one on a similar 
subject presented to the Institution for written 
discussion by Mr. Wigley in 1942. In this earlier 
paper, the wave resistance for certain series of 
forms derived from algebraic equations was cal- 
culated and the results compared with measured 
resistances. All the forms were symmetrical fore 
and aft. This restriction was removed in the present 
paper, and reasons were given for the choice of the 
algebraic expressions to represent asymmetrical 
forms. The experimental work was described and 
a comparison was made between experiment and 
calculation. The reading of the paper was followed 
by a fairly full discussion, after which the meeting 
was adjourned. 

The third session, on Friday, April 21, comprised 
three papers, the first of which was entitled “‘ The 
Use of Wire Wound Electrical Resistance Strain 
Gauges, as applied to Engineering Problems for the 
Measurement of Static Strains,” and was presented 
by Dr. 8. F. Dorey, vice-president. The paper was 
illustrated by the display of an actual example of 
the gauge described in it and dealt with the measure- 
ment of static strains using electrical resistance 
strain gauges in conjunction with a Wheatstone 
bridge and having a cathode-ray oscillograph in 
place of the usual galvanometer. It was shown that 
stresses as low as 250 lb. per square inch can be 
readily measured under workshop conditions, pro- 
vided the correct technique be applied. Methods of 
calibration of the equipment, and its use in two 
specific problems, were described. The second 
paper of this session was presented by Dr. G. 8. 
Baker, O.B.E., vice-president, and Mr. L. T. G. 
Clarke, B.Sc., and was entitled “ Effect of Blade 
Section and Area on Screw Propulsion.” It was 
read in abstract by Mr. Clarke and gave results of 
a large number of tests of model propellers, which 
formed part of a programme of research approved 
by the Advisory Committee of the William Froude 
Laboratory and was published by permission of the 
Director of the National Physical Laboratory. The 
purpose of the experimental work was to determine, 
in the first place, the effect of shape of blade section 
and outline upon the development of thrust and 
efficiency with low pitch ratio screws; and, in the 
second place, to trace the effect of blade width as 
the pitch ratio was varied. A discussion followed, 
after which the final paper was presented. 

This paper, entitled “‘The Quasi-Propulsive 
Coefficient,” was contributed by Professor E. M. 
Bragg, S.B., of the University of Michigan, U.S.A., 
and was read in abstract by Captain H. A. Ingram, 
U.S.N. The term “ quasi-propulsive coefficient ”’ 
was employed in the paper to designate the effi- 
ciency developed by a propeller of a given pitch 
ratio when operating in the wake of a model or 
ship, as opposed to the efficiency developed by a 
similar propeller of the same pitch ratio when tested 
in the open at the same slip, but not in wake water. 
It attempted to show the practical designer how 
the data at hand could be used to determine the 
quasi-propulsive coefficient for twin screws and what 
further data were needed for its determination for 
single screws. As the treatment of the subject was 
somewhat unconventional, from the point of view 
of British practice, the subsequent discussion tended 
to show that a further explanation would be helpful, 
a view which Captain Ingram promised to submit 
to Professor Bragg. The meeting terminated with 
a vote of thanks to Lord Chatfield for his services in 
the chair and to Sir Eustace T. d’Eyncourt, Bt., 
honorary vice-president, for similar duties in con- 
nection with some of the papers. The motion was 
proposed by Dr. Baker, and was seconded by Dr. 
Telfer. Appreciation was expressed of the work of 
the acting secretary, Mr. Shilham, and his staff in 
connection with the meeting. The attendance 
throughout, considering the difficulties of travel for 
provincial members, was sufficient to justify the 
President and Council of the Institution in arranging 
for this revival of the long-established Spring 





Meeting. 


LABOUR NOTES. 


On Thursday last week, representatives of the 
Mining Association and the Mineworkers’ Federation 
of Great Britain signed the agreement governing 
wages in the coal-mining industry for the next four 
years. Speaking in the House of Commons on Friday, 
Major Lloyd George, Minister of Fuel and Power, said 
that in recent discussions which, with the Minister of 
Labour and National Service, he had had with repre- 
sentatives of the industry, the claims of men whose 
wages in the past have been round about the minimum 
made operative by the tribunal’s award, had been 
brought to their notice in strong terms. The men 
concerned performed important functions in the under- 
ground operation of the mines, but the nature of their 


work was incompatible with payment on a piece-rate | 


basis. The Government had, accordingly, arranged 


that some adjustment should be made in the position | 


of that class, and to leave the selection of the men 


entitled to benefit to district negotiations between the | 


two sides. 


The men concerned 
receive a shilling a shift if their wages are at, or below, 
the minimum awarded for their class of work by the 
National Tribunal in January last. Among them are 
underground fitters, electricians, masons, bricklayers, 
surface blacksmiths, wheelwrights, joiners, carpenters, | 
sawyers, tub and train repairers, shoeing smiths, | 
wagon wrights, saddlers, boilermakers, turners and 
fitters, clip repairers, painters, patternmakers, tin- 
smiths, moulders, plumbers, boat builders, welders 
and burners, and farriers. 


In the agreement “the parties pledge themselves 
to use their full authority to secure the full observance ” 
of its terms, and “ to ensure that no support, financial 
or otherwise, is given by the parties, or by any of their 
constituent associations to any member acting in 
breach of the agreement.”’ To be noted alongside this 
is the fact that the recent strikes in the coalfields were 
unofficial, as also were the short-lived London ‘bus 
strike and the strike of Manchester gas workers. 


The new Defence Regulation has been in force for 


over a week, although it is down for discussion in the | 
Under it, powers | 


House of Commons to-day (Friday). 
are taken to deal with persons who are responsible for 
inciting strikes or lock-outs which interfere with 
essential services, whether or not the cause of the 
stoppage comes within the legal definition of “ trade 
dispute.” It will no longer be a defence against a 
charge under Regulation 1A for a person to plead that 
he was doing nothing more than peacefully persuading 
other persons to take part in a strike. The part of the 
original regulation which relates to persons who are 
themselves on strike, is retained. 


It is made an offence for a person “to declare, 
instigate or incite any other person to take part in. 


or otherwise to act in furtherance of, any strike among | 


persons engaged in the performance of essential 
services, or any lock-out of persons so engaged.” This 
regulation is not restricted to cases in which the strike 


is in connection with a trade dispute or in which the | 
In a proviso, a person who is doing | 


strike is illegal. 
nothing more than withholding his labour is excluded 
from the scope of the regulation. 


Another proviso safeguards the position of the union 
member who speaks his mind at a properly constituted 
meeting of his union, or of a group of unions to one of 
which he belongs; the regulation will apply only in 
respect of meetings of union members which are duly 
summoned by some person authorised to do so, either 
by the rules of the union or under the authority of the 
executive or other governing body of the union. 


At the resumed conference in London on Thursday 
last week between representatives of the National 
Union of Railwaymen, the Associated Society of 
Locomotive Engineers and Firemen and the Railway 
Clerks’ Association and representatives of the four 
main-line railway companies, it was agreed to increase 
the war wage of members of the unions named by 5s. a 
week. The original claim was for an increase of 12s. 
a week. Adults, including women, employed in rail- 
way workshops, were granted a similar advance on 
Monday of this week. Appropriate increases were 
agreed to for juniors. bai. 

Under a decision of the Joint Industrial Council for 
the industry, the wages of gas workers are increased. 
Day workers aged 18 and over now receive an additional 
penny an hour, and shift workers an extra 8d. a shift, | 





who are all craftsmen—are to | 


E 
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plus an additional 8d. for those engaged in gas pro- 
duction. Other workers, including boys and women, 
are receiving proportionate increases. 


In the House of Commons, on Thursday last week, 
Mr. R. J. Davies asked the Minister of Labour and 
National Service to give the number of employers and 
employees separately, up to the last available date, who 
have been prosecuted and imprisoned respectively for 
offences against the industrial code which were not 





England and Wales for the offences mentioned. 
employers had been sentenced to imprisonment ; 
1,807 employees had been so sentenced. 

The financial report of the amalgamated Engineer- 
ing Union for the half-year which ended in December 
last states that at the beginning of the period the 
membership was 854,693, and at the end 908,893. 
| That figure, it is pointed out in an editorial note in the 
April issue of the organisation’s Journal, “ must not 
be taken as indicative of the total admitted during 
the six months, as those who had been excluded and | 


| those who had died are deducted and the increase | 


represents a net figure.” 


In this connection, it may be noted, that at the end 
of March, as is recorded in the April issue of the Journal, | 
|the membership was 911,774. During March, the 
number of members receiving sick benefit increased 
from 7,587 to 7,766, and the number of superannuated 
members from 13,121 to 13,161. 


punishable before the outbreak of the present war. | less than 0-2 per cent. by weight. 
Mr. Bevin replied that up to February 29, 127 em- | fact that the protein content of gutta percha is low. 
ployers and 23,517 employees had been prosecuted in| It is the author's opinion, however, that part of the 
No} 


The number who | 


| 
} 
| 


received donation benefit increased from 246 to 272, | 


and the total number of unemployed members from | 


ty 
| 1,087 to 1,113. 


The writer of the April editorial notes says that 


“the question of exclusion is an issue that must be | 


| faced if we are to maintain our union as a fighting 
force when international hostilities cease. What we 
secure, or what we shall be able to retain, will be in 
| direct proportion to our means of enforcing it, and the 
| primary consideration is a stable membership who know 
what they require and are prepared to fight for it.” 


“Our increased membership,” he continues, 
“coupled with the demand for engineering products, 
is reflected sharply in our financial position. At the 
end of June, 1943, the funds totalled 5,531,555/., and 
at the end of December, 1943, they stood at 6,031,021. 

. a remarkable example of the pinnacle that regular 
payments of moderate contributions can reach.” 


In his report on the proceedings of the executive 
council in March, Mr. Tanner, president of the Amal- 
gamated Engineering Union, says that arising from 





requests by several districts regarding applications for 
increases of wages for engineers employed by firms 
| belonging to the Shipbuilding Employers’ Federation, a 
| case was taken up with them, and the Director of the 
Shipbuilding Employers’ Federation replied by sub- 
mitting some very powerful arguments as to why they 
could not agree to the request. The executive council 
felt that the best method of ascertaining the views of 
members employed in shipbuilding and ship-repairing 
would be to call a conference of delegates from the 
shipbuilding and ship-repairing areas. 


| 


APRIL 28, 1944. 


GUTTA PERCHA AND BALATA IN 
THE MANUFACTURE OF SUBMARINE 
CABLES.* 

By J. N. Dean, B.Sc., A.L.C., F.LR.1 
(Concluded from page 297.) 

Ir is well known that the water absorption of rubbe; 
is high ; on the other hand, that of gutta percha is low. 


and that of the hydrocarbon very low—amounting to 
This is due to the 


resistance to water absorption, in the case of normal 
gutta percha, is due to the less resilient nature of the 
product, which enables it to resist the swelling which 
would occur with water absorption, and so counteract 
to a great extent the osmotic pressure which is set up, 
Some interesting experiments have been recorded on 
the diffusion of water through gutta percha, and these 
show that it occupies an important place in the list of 
water-resisting materials. The long use of gutta percha 
as an insulating material for submarine cables has, in 
fact, depended upon this property. 

Gutta hydrocarbon is lighter than water and the 
density varies from 0-945 to 0-955, according to the 
source. X-ray analyses indicate a crystalline struc 
ture for the hydrocarbon, and when racked or stretched 
to, say, 150 per cent., the crystals become highly 
orientated and X-ray patterns reveal a fibre structure. 


| The following additional physical characteristics of the 
| hydrocarbon may be of interest : 


0-67. 


0-0008 per deg. C. 


Specific heat 

Coefficient of expansion 
(cubic) 

Thermal conductivity .. 


3-1 10~* cals. per sq. cm. 
for a uniform gradient of 
1 deg. C. per cm. 

Approx. 1 10"? 
cms. 

Dielectric constant . 2-6. 

Dielectric strength Approx. 250 volte per 0-001 

cm. 


| ohm- 


Resistivity at 24 deg. C. 


| 


As already stated, the commercial grades of gutta 
percha and balata are associated with more or less 
resin, and the chemical, physical and electrical pro 
perties will be modified to a greater or lesser extent 
in accordance with the proportion and chara 
teristics of the type of resin present. In the main 
it will be found that the resin content of the clean 
material, that is to say material which has been washed 
and dried in the factory by processes to be described 
later, will be in accordance with Table I. The effect 





TABLE I.—Resin Content of Cleaned Material 





Resin Content 


Type of Material. Per Cent 





Balata, sheet 
Balata, block 
Leaf gutta percha 
Tapped gutta percha (Fed 


| 
‘a 


erated Malay States) 


| Jungle gutta percha, commercial mixture 
} 





of the resin content is, briefly speaking, to soften the 
gutta percha at normal temperatures, to increase its 
plasticity when hot, to reduce the softening point, and 
generally to deteriorate all its electrical, physical and 
chemical characteristics. Consequently, for the best 
properties, it is desirable to eliminate the resin, which 
|}can be achieved by solvent extraction. In practice, 


A conference was, accordingly, held in Leicester on | however, for reasons of economy, and to facilitate pro- 


March 24, and two delegates from each of 30 districts | duction, the maximum amount of resin is retained, 
attended, together with the Divisional Organisers for | compatible with the physical and electrical characteris- 
the areas concerned. The statement of the Director of tics desired. Owing to its high cost, a considerable 


the Shipbuilding Employers’ Federation was placed 
before the conference, and copies were sent to the 
District Secretaries of all the shipbuilding and ship- 
repairing areas. Full and free discussion took place 
in the conference, and eventually the delegates agreed 
to report back to their District Committees on the main 
issue, viz., whether the union should continue, as in 
the past, to follow engineering conditions, or follow 
conditions operating by agreement with the Ship- 
building Employers’ Federation. District Secretaries 
have been asked to report back fully to the executive 
council after the delegates have reported to their 
District Committees. 

The 1943 National Committee of the Amalgamated 
Engineering Union, it may be recalled, adopted a 
resolution on the subject of the wages and working 
conditions of welders. Dealing with it, the executive 
council met representatives of the Boilermakers’ ond | 
Iron and Steel Shipbuilders’ Society, with a view to the 
making of a joint approach by the two unions to the | 
Engineering and Allied Employers’ National Federa- | 
tion. After discussion, it was deemed advisable to 
secure “the most detailed information possible,” and 
a questionnaire has been sent to all districts. 





amount of research has been expended in devising 
methods of diluting the hydrocarbon without seriously 
affecting its electrical characteristics. As a result, two 
inventions have emerged in recent times, providing two 
cheaper materials, both of which are based on the 
hydrocarbon of gutta percha. One of these substances 
is known as Paragutta and the other as K-Gutta. 
Briefly, Paragutta consists of the hydrocarbon from 
balata admixed with a large quantity of deproteinised 
rubber, and a small quantity of hydrocarbon wax. 
K-Gutta, on the other hand, consists of a straight mix- 
ture of the hydrocarbon from balata or gutta percha 
with purified petroleum jelly. 

Several thousands of acres of land in both the Malay 
States and Java are extensively planted with Palaquim 
trees and bushes, which have been grown from seeds 
selected from special seed-bearers. With the exception 
of relatively few trees which are allowed unrestricted 
growth as seed-bearers, the plants are regularly trimmed 
into bush formation for ease in cropping. The crop is 

* Paper, entitled ‘“‘Gutta Percha and Balata, with 
Particular Reference to their Use in Submarine Cable 
Manufacture,”’ read before the Royal Society of Arts, 
oa Wednesday, March 15, 1944. Abridged. 
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collected in bags and conveyed to the factory for 
extraction. In the factory the crop is ground in 
large edge-runner mills with stone or stone-faced rollers. 
By this means it is crushed into a pulp or mash in which 


the fibres of gutta percha remain to some extent 
unbroken. The pulp is transferred to large vessels 
containing water and fitted with stirring gear and 
steam coils, Here it is agitated for the prescribed 


period at about 70 deg. C., and is plunged into a large 
volume of cold water. This last process constitutes 
the crux of the separation of the gutta from the leaf 
tissues, which become water-logged and sink, while 
the hot, fibrous mass of gutta percha floats to the top 
in a more or less plastic condition. Final purification 
from leaf residue occurs in a pulverising machine, 
where the gutta percha pellets are ground to a fine 
condition and plunged into water, thereby causing a 
further separation of the last traces of leafy matter. 
The floating mass of pulverised gutta is collected on a 
sieve and washed in a “ Universal” rubber washing 
machine, and pressed into blocks, which form the so- 
called green and yellow variety found on the market. 

If the purified form of gutta percha hydrocarbon, 
known as white leaf gutta, is required, the fine 
pulverised material removed from the pulveriser is 
exhaustively extracted in a special fraction of cold 
petroleum spirit. This removes most of the resinous 
matter and a considerable proportion of the colouring 
materials from the leaves. The extracted gutta is 
then dissolved in fresh, hot petroleum spirit in steam- 
jacketed stainless-steel pans fitted with suitable 
agitators. Here it is bleached with a special clay, and 
while still hot the mixture is filtered and the clear 
liquor removed. Alternatively, the clear liquor is 
separated from the solid matter by decantation. The 
liquor is then chilled by a circulation of cold brine in 
a pipe system, and the gutta percha hydrocarbon, 
which is insoluble in cold spirit, is precipitated in the 

form of a white snow-like product. This precipitate is 
filtered from the mother liquor, which carries away the 
last traces of resinous matter. The hydrocarbon is 
freed from the enmeshed solvent by a process of steam 
distillation under a vacuum. The hot hydrocarbon 
mass is then compressed into blocks under very great 
pressure to remove air. It is usually stored in vacuum- 
tight tins on account of its sensitivity to oxidation. 
Alternatively, a small proportion of a suitable anti- 
oxidant is added at the last stage of the process, but in 
this case the lightest colours are not produced. 

Manufacturing Processes.—The present-day processes 
for the production of commercial grades of gutta percha 
and balata, or mixtures thereof, are similar in many 
respects to those described by Dr. E. F. A. Obach in his 
Cantor Lectures before the Royal Society of Arts in 
1897, though the machines have been brought up-to- 
date. Essentially the methods consist of removing the 
dirt and extraneous matter by a washing process, 
usually not less than four hours, a subsequent 
through a fine gauze, usually of 90 meshes to the inch, 
and finally a process of drying to eliminate the en- 
trapped moisture, which may reach 20 per cent. The 
final drying process is usually carried out under a 
vacuum, in a machine consisting of a jacketed pan 
with differentially-geared blades. . 

The vacuum is applied by means of a hood with a 
rubber seal, and the process is continued until the 
moisture content is reduced to a figure which has been 
found, by practice, to give a suitable product—namely 
about 0-5 per cent. to 1 per cent. The mixing of the 
different grades occurs partly in the washing process 
and partly in the vacuum drying process. The plastic 
mass which is discharged from the vacuum mixers is 
transferred to a masticator with a ribbed roller, where 
it is conditioned for a brief period and fed to the 
extrusion or wire-covering machine. 

The extruders are of a special type and are provided 
with a double-roll feed mechanism which eliminates 
air from the mass. This mechanism forces the gutta 
percha into a gear-type pump, which feeds the plastic 
material to the die of the extruder. The die shapes 
the plastic mass around the conductor, and if the cover- 
ing machines are mounted in cascade form, two or three 
coverings may be applied separately in one operation. 
The core so formed passes to refrigerated water circu- 
lated through a long tank, and is wound upon a drum 
in the normal manner. 

Modern tendency indicates temperature control at 
each operation, which goes a long way towards the 
simplification of the processes, from the point of view 
of the operative, and by ingenious covering dies, two, 
four or six cores may be manufactured in one extruder, 
and each provided with three or more separate cover- 
ings applied in one die. Specifications call for long con- 
tinuous lengths of core up to 7,000 yards (3 nautical 
miles), in order to reduce to a minimum the number of 
joints in the cable. The two cheaper materials, Para- 
gutta and K-Gutta, are prepared on similar lines, except 
that after washing and drying, the gutta percha or 
balata is submitted to a process of solvent extraction to 
remove resin, or alternatively the purified product from 


of the extracted gutta with deproteinised rubber and 
wax, in the case of Paragutta, and with petroleum jelly 
in the case of K-Gutta, occurs in the same type of 
steam-heated vacuum mixer as described in connection# 
with gutta percha, and the material is fed direct from 
these machines to the extruder. 

Modern Submarine Cables.—Since the lectures by 
Obach, there has been an intense mathematical study 
of the desirable transmission characteristics for the 
perfect cable and these considerations have shown that 
with the use of modern amplifying apparatus, and the 
provision of a cable which attenuates the signal to a 
minimum extent, very high transmission speeds can be 
reached, even over long distances. Prior to the 
development of Paragutta and K-Gutta, a number of 
high-speed telegraph cables were laid, employing induc- 
tive loadings, and with envelopes of gutta percha and 
balata mixtures designed to have the lowest known 
values of dielectric constant and power factor. These 
are typified by the cables set out in Table IT. 








TABLE II. 
Date 
Cable. | Administration. Laid. Length. 
Nautical 
Miles. 
New York- Western Union Tele- 1924 2,330 
Azores. graph Company. 
Cocos-Fremantie | Eastern Extension 1926 1,750 
Telegraph Com- 
pany. 
New York-New- | Western Union Tele- 1926 3,370 
found - graph Company. 
Penzance. 
Bam field-Fan- Pacific Cable Board 1926 3,470 
ning (Trans- 
pacific). 
Bay Roberts- Western Union Tele- 1928 1,340 
Azores. graph Company. 
La Panne-Lisbon | Italcable Company .. 1930 1,135 














With the advent of the improved dielectrics—Para- 
gutta and K-Gutta—new fields were opened, and 
increased operational speeds became possible, rendering 
it conceivable to apply telephone circuits over long 
lengths of cable. When operational frequencies ex 
certain values, however, inductive loading becomes 
impractical, owing to eddy-current losses increasing 
the attenuation. Limits in operation are imposed by 
the limit of amplification which is issible without 
of itself introducing interference. Calculations show, 
however, and trial lengths prove, that it would be 
just possible to provide a workable Atlantic telephone 
cable (1,800 miles). By extreme care in the application 
of the finest metallic loadings 
provide a substantially distortionless path for speech 
impulses, and with suitable amplification, by the most 
modern and perfect amplifiers, to give audible speech 
at the far end of the cable. It was largely due to the 
general depression that an Atlantic telephone cable 
of this sort was not made and laid in 1930. This 
cable would have had one speech channel, with voice 
operated switching to render it duplex, and up to six 
telegraph channels, operated on the carrier system, and 
there is every reason to believe that it would have been 
a sound commercial undertaking. 

In very recent years—about 1938—a new dielectric 
material became available as a result of brilliant funda- 
mental chemical research by I.C.I. scientists. This 
material—polyethylene—which is a thermoplastic sub- 
stance produced by the polymerisation of ethylene gas 
under very high pressures, opened a new and wider field 
for under-sea cable purposes. Both polyethylene and 
Telcothene (a similar material plasticised by polyiso- 
butylene), have a dielectric constant of 2-3 and a power 
factor of only 0-0005 or less, at sea-bottom temperatures 
and hydrostatic pressures. In order to utilise fully 
the high capital expenditure of a long distance telephone 
cable, however, it is essential to adopt a system whereby 
several channels of speech can be operated on one 
cable, involving the use of carrier frequencies of the 
order of 50 ke. per second, but at frequencies of this 
order the eddy-current losses, and other losses intro- 
duced by every known form of inductive loading, 
become sufficiently great for the attenuation to be 
increased beyond bounds. 

It became apparent, therefore, that the advantages 
of the new dielectrics could not be exploited fully in a 
long length of telephone cable unless some means of 


the length of the cable. 
trical Engineers,* in which, at the necessary intervals, 
housed in tubes approximately 7 ft. long and of about 


4 in. diameter. 


enabling twelve-speech circuits and a number of tele- 





, it became possible to P 


graph circuits to be employed at one and the same time. 
A number of shorter, unloaded Paragutta insulated and 
Teleothene insulated, cables, but without amplifiers, 
are in operation, but for security reasons, precise details 
cannot be given. 

Polyethylene, being produced artificially, is almost 
entirely free from adulteration or contamination with 
other materials. Being a hydrocarbon, and not asso- 
ciated with resinous impurities, it is substantially non- 
polar in character and has electrical characteristics of 
a very superior nature. The source is ethylene gas, 
which may come direct from the petroleum industry 
as a by-product, and is therefore extremely cheap, 
or it may be produced from alcohol, which itself 
can be produced very economically, if it is not unduly 
taxed. Thus, the question of the price of polyethylene 
becomes largely one of the ingenuity of the chemical 
engineer, and is also to some extent dependent upon the 
degree to which this new material is adopted in 
industry. 

Submarine cables must vie with wireless channels on 
economic grounds. The high capital cost of a laid sub- 
marine cable means that, apart from its advantage of 
secrecy, to compete with wireless it must be more 
efficient. Taking present-day costs of gutta percha 
and balata as standard, there is no doubt that poly- 
ethylene will be the future insulating material of new 
submarine cables, since by employing it, not only 
will the cable be considerably cheaper, but the opera- 
tional efficiency will be improved. It will also be seen 








TABLE IIIl.—Comparison Between Gutta Percha and 
Polyethylene. 
Commercial 
Characteristics. » 
Gutta Percha. Polyethylene. 

Resistivity ; 1 x 10% 1 x 10%? 

Permitivity at | 3-1 (rising with | 2-3 (constant with age and 
od oo frequency). frequency). 

leg. C. 

Power actor at | 0-01 (rising with | 0-0005 or less (constant 
2,000 cycles per frequency). with frequency). 
second, at 
deg. C. 

Chemical stability | Oxidises easily—| No deterioration under 
must be stored normal conditions—can 
under be dry or wet. 

Safe working tem-' 40 deg. C. to 45 | 70deg.C.« 80 deg. C. (can 
perature. deg. C. (must be stored on deck). 

be kept cool 
during ship- 
= and lay- 

Water absorption | 1-5 per cent. to | Substantially nil. 

cent. 

Weldability for Excellent. 
joint making. 
rice - ..| High—say, 100 | Moderately high—say, 

approximately 75 

(gutta percha = 100). 
Teredo resistance | Bad -| Unknown, but probably 
Past experience ..| Excellent .| Good as far as is known. 











that unless means can be provided for reducing very 
substantially the cost of gutta percha, and at the same 


time increasing its efficiency as a cable dielectric, its 
future in the industry lies only as a material for repair- 
ing existing cables. 

It is admitted that polyethylene-insulated cables 
have yet to be tried in deep sea conditions. Both 
gutta percha and polyethylene cables must be protected 
in shallow depths against attack by crustacea, such as 
teredo and even more important—limnoria. It is 
known, however, that gutta percha cables in deep 


waters are not so attacked. Whether or not these deep 


waters contain some organism which, though not 


attacking gutta percha, will attack polyethylene, has 
yet to be proved, though there is no known reason to 
fear such a risk. Steps are being taken to determine 
this point for certain, and on the assumption that no 
such polyethylene-craving organism is found to be 
lurking in the ocean depths, the future use of polyethy- 
lene as a submarine cable dielectric is assured. 


Perhaps the best method by which a paper of this 


type can be concluded is to set out the comparative 
advantages and disadvantages of the old type sub- 
marine cable insulation—gutta percha and balata— 
beside those of the new competitor, polyethylene. 
Table III has been prepared with this object. 
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amplification could be utilised at intervals throughout | 4ND SHIPBUILDERS.—The result of the annual election 
A cable of this type” was | of the President, vice-presidents, and members of Council 
described recently in the 33rd Kelvin Lecture, delivered | was announced at the general meeting held on Friday, 
by Dr. O. E. Buckley, before the Institution of Elec-| April 14, to be as follows: 
Hunter, who will take office in October; 
automatic amplifiers are inserted in the cable and/dents, Mr. R. A. Bartram, Mr. Garnet E. Jenkins, 
Dr. A. Pickworth, Principal F. H. Reid, Mr. G. H. R. 
here is every reason to believe that | Towers, and Mr. George H. Wright ; members of Council, 
two cables of this type, one for speech in each direction, | Mr. Thomson B. Coull, Sir G. Tristram Edwards, Mr. 
would be operable up to the frequency mentioned above, | J. H. Edwards, Mr. W. Muckle, Mr. J. M. Ormston, the 
Rt. Hon. Viscount Ridley, Major Keith Scott, and Mr. 
C. Stephenson. 


President, Sir Summers 
vice-presi- 


Mr. W. H. Pilmour was re-elected 








the gutta percha estates may be employed. The mixing 





* See ENGINEERING, vol. 153, pages 377 and 384 (1942). 


honorary treasurer. 
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LOCOMOTIVE POWER.* 
By E. C. Povttyey, O.B.E. 
(Continued from page 320.) 

Berore the indicated tractive force developed in the 
cylinders can be translated into thé tractive force avail- 
able for hauling trains, the resistance to traction of the 
locomotive itself must be established, and the value 
thus obtained deducted from the cylinder tractive force 
to obtain the pull available at the drawbar. The author 
has devoted considerable study to the solution of this 
problem, which is complicated by the fact that it seems 
to be influenced by locomotive weight, speed, number 
of coupled axles, and cut-off. 


The power absorbed by a locomotive of given weight | 


at any speed is governed by three main considerations. 
They are the mechanical resistance of the engines ; 
the additional resistance due to the number of coupled 
axles ; and the general rolling resistance, determined in 
part by the number of axles, axle bearing pressures, and 
the nature of the track. Resistance is taken as being 
a function of the locomotive weight, but strictly it is 
not proportional to weight, as resistance measured in 
pounds per ton is less for large heavy locomotives than 
it is in the case of those smaller and of less weight. 

A further and important point is head-end air resist- 
ance. So far as the resistance of the mechanical parts 
of engines is concerned, cut-off, at any rate in the case 
of two-cylinder engines, also appears to have an influ- 
ence on the mechanical resistances of the machinery ; 
but the whole matter is extremely complex. If all the 
above influences could be truly evaluated, there would 
yet remain the effect of the track, which has a very 
definite influence on both locomotive and train resist- 
ance ; a point clearly demonstrated by high-speed trials 


Further, there is little doubt that both locomotive and 
train resistances are considerably less than formerly, 


because the early formule suggested for estimating | 


purposes gave, it is felt, very high values. Assuming 
that these earlier computations reflected with reason- 
able accuracy the resistances then ruling, it is certain 
that improvements made in the design and construction 





* Paper read at a meeting of the Institution of Loco-| formule suggested for both six-coupled and eight- | given. 


motive Engineers, held in London, on Wednesday, 
October 27, 1943. Abridged. 
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of locomotives and rolling stock have materially reduced | suggested is that the resulting resistances are much 
the power necessary to overcome basic resistances. | lower than those given by most recent formule. The 
Ample bearing surfaces, improved lubrication, harder | author has long been of the opinion that locomotive 
tyres and rails, well-designed and maintained road bed, | resistances are less than is generally considered to be 
and, last but not least, careful maintenance of rolling | the case, and has employed the above formule for some 
equipment, have all played a valuable part. considerable time past. Their justification is seen 
. when comparison is made with the L.M.S. formule for 
TABLE III.—Locomotive Resistance, lb. per Ton. | passenger engines, given by Sir William Stanier (see 
7 “oe oe. ~~ |The Development and Testing of Locomotives,” 
¢-Coupled. 8-Coupled. | British Association, Section G, at Blackpool in 1936; 
— —_—_—_—____—__—_— | ENorEeEnrrnq, vol. 142, page 305). 
Drivers,  dia- | 81 7 5S 57 | The method described for estimating the probable 
meter in in performance of a steam locomotive of conventional 
design will now be illustrated by applying it to some 
| typical examples. For the most part, the locomotives 
10 m.p.h 9-15 9-85 selected are those of which some reliable information is 
20 10-7) | «1at | available, concerning their working in actual service, 
30 . | 12-65 | 13-35 5- . ° P 
40 5: 15-7 : . | through the medium of the technical Press or the 
50 | 17°75 18-45 | journals of engineering institutions. The diagrams will 
70 | 26-45 33.48 TABLE IV.—L.M.S. 4-6-2 Locomotive, Class 7 P. 
80 28-2 29-1 : gist : 
‘ = —_ —___. | Coal, Ib. per sq. ft grate | 
Re sistance is calculate: le on full weight « of loe ome ive. ‘The co- | area per hr. 
efficient of V = 0.09 for four-coupled engines, and 0-15 for | Water/coal ratio 
ten-coupled engines. | Water per hr., Ib. 


‘ , , | Water evap. per sq. ft 
The general subject of locomotive resistance has| grate per hr., Ib 


received the attention of many investigators. Based on | ye out — + h. 
a study of available information, the author has adopted | ive sutton BI 


the type of formule suggested by L. H. Fry in The! per ton train load | 





f 8 + 8-7 + 
Formula 0-005 V 0-005 V 
7} 0-002 V* | +0-002 V* 


| Engineer in March, 1907, and by C. F. Dendy Marshall ; | ©oal, Ib. per drawbar | 


namely, R = A + BV + CV*, R being resistance in | me Sy Ib. per drawber | 
Ib. per ton. The A term is dependent on the diameter | _h.p. br. 
of the driving wheels in inches, and when comparing | “Weight of train, tons. 
different engines is inversely proportional to the dia- —_— 

meter. Thus resistance is held to be increased with | therefore serve to indicate the practical value of the 








carried out in 1939 by the Association of American | increased r.p.m. for a given speed in miles per hour. | author’s suggestions. 


Railroads, the report on which is well worth attention. | 
| frictional resistances due to the number of axles coupled | variation of the above, inasmuch as the particular loco- 


The second term is taken as representing rolling and| The first example chosen, however, constitutes a 


together. The difference is small, however, it being | motive selected is a comparatively new design and 
believed that the frictional difference due to this cause | operating data are not so far available. The locomotive 
is much less than it is usually considered. The C term | is of the 2-8-0 type, built as a standard for general 
is air resistance, and it is thought that 0-002 V? is| service to meet the requirements of the Ministry of 
_ adequate to cover this item. It should be mentioned | Supply. The curves already shown by Fig. 2, page 
| that the A term also accounts for resistances caused by | 319, ante, appertain to this type, and the pertinent 
| wheels and axles other than the coupled axles. The|dimensions and other particulars have also been 
Except in one instance, all the performance 
coupled locomotives will be found in Table III, here-| characteristics shown have been plotted from com- 
with. The outstanding feature of the formulz now | | putations based on the method suggested for estimating 
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TABLE V.—ESTIMATED PERFORMANCE OF LOCOMOTIVES AT DIFFERENT RaTES OF POWER OUTPUT. 
= 7 igs [— : a a ~~ ae | a 
w 
a | Water Rate. Coal Rate. 
Firing Tender Total Total Coal Water 
Rate Evap. per | Coal Water | Charged| Charged | Draw- | Draw- j 
Coal per ry * ver Hr.| E¥@P- per | to Cyls.| to Cyls. 1.H.P bar | bar 
Sq. Ft. | “ate | ep. | «Hr. inel. | per Hr. | per Hr. Pull, Ib.| HP. Draw- | Draw 
Grate | H Ib. Ib Ib. 1.H.P. | bar LH.P. | bar 
per Hr a r. | | H.P. H.P. 
) | | 
L.M.8. Pacifie “ Coronation"’ Class at 60 m.p.A 
$5 310 | 1%50! 16,600 | 1,700 | 16,100 | 1,095 | 3,485 559 | 14-7 | 23-8 | 1-55 | 3-04 
45 380 | 2,250 | 20,350 2,185 19,750 1,320 4,898 784 14-9 25-1 | 1-65 2-79 
75 570 3,750 | 30,550 3,640 29,600 | 1,895 8,468 | 1,353 15-6 21-8 | 1-92 2-68 
i | i ! 
Constant speed 55 m.p.h. | 
= ™ aad - | | 
75 570 3,750 30,550 3,640 29,600 1,870 | 9,500 | 1,415 | 15-8 | 21-2 1-68 | 2-57 
| | 
| Ministry of Supply 2-8-0 Freight Locomotive. | 
Constant speed 30 m.p.h } | | 
60 475 | 1,716 - 1,680 13,340 843 | 8,480 680 16-0 19-6 1-99 | 2-46 
70 535 2,002 1,960 15,000 930 | 9,560 763 16°12 19-6 2-11 2-56 
80 590 2,288 - 2,240 16,450 1,010 10,560 843 16-24 19-5 2-22 2-66 
90 640 2,574 | | 2,525 17,950 1,082 | 11,490 920 16-55 19-4 2-32 2-7 











steam-locomotive performance. 


of grate per hour, and a further estimate of the per- 
formance at all rates of working and at a constant s 
of 30 miles per hour will be found in Table V. When 
considering the coal and water consumptions given, it 
must be borne in mind that these are based on the coal 
and water charged to the cylinders only; they are not 
exactly comparable with the figures as usually given, 
which are based on the total tank water used and the 
total coal taken from the tender. In addition, all the 
curves shown in this and succeeding examples apply 
to operation on a level tangent track. From the nature 
of the formula used for calculating the cylinder power, 
it will be appreciated that this assumes ideal operation, 
inasmuch as admission is adjusted to speed, both com- 
plying with a definite hourly steam flow to the super- 
heater and steam chests. In other words, it assimilates 
the conditions prevailing when cut-off selection control 
— is provided, such as the locomotive valve 
pilot. 

Fig. 4, opposite, constitutes an estimate of the 
performance of Class 7F engines engaged in important 


Except where noted | express passenger-train service on the L.M.S. Railway. 
to the contrary, the fuel used is supposed to be coal 
with a heat value of 14,000 B.Th.U. per pound as fired. 
Fig. 3, opposite, represents the drawbar pull and horse- 
power characteristics of these locomotives at firing | 3,640 lb. per hour. 
rates of 60, 70, 80 and 90 lb. of coal per square foot 
of grate per hour. Particulars of the computed per- 
formance are given in Appendix III to this paper, 
based on a firing rate of 60 Ib. of coal per square foot 


The curves numbered 1, 2 and 3 relate, respectively, 
to steam flows of 16,100 Ib., 19,750 lb. and 29,600 lb 
| per hour, and coal rates of 1,700 Ib., 2,185 lb. and 
Before considering these, attention 
is directed to Table IV, opposite, which sets out 
certain particulars of the actual performance of these 
locomotives. The data presented are on. infor- 
mation given by Sir William Stanier to the Institution 
of Mechanical Engineers in 1941 (ENGINEERING, vol. 
152, pages 357 and 376). The specific journeys made 
during the trials were as follows :— 


| Column 1. London (Euston)-Glasgow (Central) 
and return. 
Column 2. Ditto. 
Column 3. Ditto 


Column 4. Crewe-Glasgow (Central) and return. 


The following particulars are also relevant : cylinders 
(four), 16} in. by 28 in.; drivers, 81 in. in diameter ; 
boiler pressure, 250 lb. per square inch; locomotive 
weight, 161 tons; exhaust injector; vacuum brake ; 
engine constant, C = 188; full-gear cut-off, 75 per 
cent. The curves correspond to firing rates of 35 lb., 
45 lb. and 75 lb. of coal per square foot of grate area 
per hour, and thus assimilate the actual performance, 
particulars of which are given by columns 2, 3 and 4 
in Table IV. A statement setting out the computed 
performance, based on the power curves, will be found 








in Table V, on this page. The results are shown for 





Horse - Power 


30 40 

Speed... M.P.H. 
|each rate of firing, and for a constant speed of 60 
|m.p.h., and for the maximum firing rate of 75 lb. of 


coal per square foot of grate area per hour. A further 

| set of results are included, based on a mean speed of 
|55 m.p.h. A comparison of the estimated with the 
| actual performance (Table IV) will be found interesting. 
The cylinder feed water in pound per hour and the 
hourly rates of firing for the three sets of power curves 
have been added, and curves have been plotted show- 
ing the coal fired per drawbar horse-power hour for 
jeach rate of working. These clearly indicate how the 
rate of working influences the coal rate. The general 
trend of these curves appears to agree well with results 
obtained in tests on the road; further, the numerical 
; values for the various coal rates are thought to be 
reasonably comparable. 

At the Centenary Conference of the Institution of 
Civil Engineers in 1928, the late Sir Nigel Gresley 
presented the results of a number of experimental 
runs between London (King’s Cross) and Doncaster 
(156 miles) with his Pacific locomotives. Two were 
employed, one being the standard “Al” with 20-in. 
cylinders and 180 Ib. boiler pressure, and the other 
similar in all respects, but having cylinders reduced in 
diameter to 18} in. and the boiler pressure raised to 
220 Ib. per square inch. One of the tests with the 
standard Pacific No. 4473 showed that, on runs from 
Doncaster to King’s Cross and return, the average rate 
of firing was 51 Ib. of coal per square foot of grate 
area per hour; that the water/coal ratio was 8-3 lb., 
and that 3 lb. of coal were required per drawbar-horse- 
power per hour. The mean horse-power at the draw- 
bar was, therefore, 700. In Fig. 5, on this page, two 
sets of performance curves are shown for the L.N.E.R. 
Pacific, Class Al; those designated No. 2 curves are 
drawn for a firing rate of 50 lb. of coal per square foot 
of grate per hour and a steam flow of 17,700 Ib. per 
hour, and No. 1 curves represent an estimate of per- 
formance at a higher rate of working, namely, 75 Ib. 
of coal per square foot and 24,400 lb. of steam per hour. 

The following are the locomotive dimensions and 
other particulars relating to this graph: cylinders 
(three), 20 in. by 26 in.; drivers, 80 in. in diameter ; 
boiler pressure, 180 lb. per square inch; grate area, 
41-25 sq. ft.; locomotive weight, 148 tons; exhaust 
injector; vacuum brake; engine constant, C = 196; 
full-gear cut-off, 65 per cent. The mean load behind 
the tender was 426 tons, and the speed averaged 
54-3 m.p.h. A line on the graph has been drawn 
showing the horse-power required on the level to haul 
a 500-ton train, which, it is interesting to note, cuts 
curve 2, indicating the drawbar horse-power at 54 m.p.h. 
The average pull during this test, for 700 drawbar h.p., 
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was 4,860 Ib.; which, for a train weight of 426 tons, 
means that the train resistance per ton (train only) 
was 11°35 lb. The L.M.S. resistance formula for 
coaches gives 10 Ib. per ton at 55 m.p.h.; there- 
fore, if this applies also to the L.N.E.R. coaches 
and track characteristics, it can be assumed that the 
method evolved for computing locomotive performance 
gives, at any rate in this instance, a pretty close esti- 
mate. 

It will be noted from the coal and water curves that, 
at about 55 m.p.h., the fuel consumption in the power 
curve 2 is shown to be 3 Ib. per drawbar horse-power 
hour, and that the water rate is about 21-75 Ib.; 
comparing with 3 lb. and 24-9 lb. for the test run 
under notice. The estimated consumptions therefore 
compare reasonably well with those actually obtained. 
This, taken in conjunction with the estimate for the 
horse-power developed, which coincides almost exactly 
with the observed power, would appear to indicate 
that the mean resistance of 11-3 Ib. per ton for the 
coaches is very close to that which would obtain on a 
level tangent under the general conditions ruling when 
this 1 articular trial took place 

A further illustration of the application of the method 
described for computing locomotive performance is 
given by Fig. 6, page 339, which shows the power 
characteristics of the well-known “ King Arthur” 
class locomotives of the Southern Railway. These 
locomotives are derivatives of some of the same type 
introduced by the late R. W. Urie and built at East- 
leigh in 1918, which, in turn, were based on a class of 
similar engines designed for freight service four years 
earlier. They are somewhat massive in construction, 
but are, in the main, excellent examples of simple 
straightforward designing, though, no doubt, if re- 
designed using modern materials and methods of con- 
struction, they would be much improved from the 
point of view of their power/weight ratio. Holcroft 
gave some interesting information concerning the work- 
ing of these locomotives at different firing rates, which 
appear to have ranged between 70 Ib. and 56 Ib. of coal 
per square foot of grate per hour. Fig. 6 shows the 
power of this type of engine at a firing rate of 65 Ib. 
of coal per square foot of grate, and is thus based on the 
third series of trials using Yorkshire coal, and on the 
assumption that the heat value “ as fired ” was 14,000 
B.Th.U. per pound. 


The plot shows the indicated | 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 
Where inventions are communicated abroad, the 

Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 

fice Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 
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Complete Specification is given after the abstract in 
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Any person may, at any time within two ye pf the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


556,132. Constant-Current Generator. Lancashire 
Dynamo and Crypto, Limited, of Trafford Park, and W. 
Stansfield, of Sale. (4 Figs.) April 22, 1942.—The 
generator is designed for supplying constant-current 
motors in series any of which, when cut out, is replaced by 
a short-circuit. The motor-generator set consists of four 
machines directly coupled together. The first is a three 
phase motor 1, running at constant speed. The generator 
armature 2 has two exciters, a constant-voltage exciter 3 
and a variable-voltage exciter 4. The generator series field 
winding 5 compensates for armature reaction and it hasa 
field winding 6 fed from the exciters, through a regulating 
rheostat 7. The constant-voltage exciter 3 has a shunt 
winding 8 with regulating rheostat. The output of the 
exciter 3 can be used in addition for auxiliary equipment 
such as contactor switches. The variable-voltage exciter 
has two field windings. One winding 11 carries the main 
system current, the other winding 12 is connected across 
the generator terminals and has a regulating rheostat 13. 
The generator field winding 6 is supplied from the two 
exciters connected in series opposition. If, when the 
generator is delivering power the main system current 
decreases, due to a change in the external] circuit, the 
reduced current in the coil 11 lowers the voltage of the 
exciter 4, which is less than that of the exciter 3. The 





horse-power and drawbar horse-power curves, also | 


the m.e.p. in the cylinders at speeds up to 80 m.p.h. | 


The trials were carried out between London (Waterloo) 


and Salisbury and return, with trains of about 314 tons | 


at 54 m.p.h. 
sumptions, cylinder feed only and based on a level 
tangent track, are shown to be 3-0 Ib. and 25-0 Ib., 
respectively. The powers developed are 1,000 indicated 
horse-power and 650 drawbar horse-power. 
corresponds to a pull of 4,500 Ib. at 54 m.p.h. This, 
for a 314-ton train, corresponds to a train resistance 
of 14-3 lb. per ton, probably some 40 per cent. above 
the resistances on a level tangent track. 


author; but 1,000 indicated horse-power is about 
what is to be expected with trains of this weight at the 
speed mentioned. The following particulars relate to 
the power curves in Fig. 6: cylinders (two), 20} in. 
by 28 in.; drivers, 79 in. in diameter ; boiler pressure, 
200 Ib. per square inch; grate area, 30 sq. ft.; loco- 
motive weight, 138 tons; exhaust injector; vacuum 
brake; engine constant, C = 149; full-gear cut-off, 
75 per cent. ; firing rate, 65 lb. coal per square foot of 
grate per hour ; steam to cylinders, 15,900 lb. per hour. 


(To be continued.) 





INDUSTRIAL SaFeTy Boors.—In order to meet the 
increased demand for safety boots, a new type is being 
introduced. The boots, which should be available by 
the end of next month, v ill be suitable for most factory 
requirements, but will not be suitable for wear by miners. 


CONTROL OF BENZOLE AND COAL Sprrit.—The Minister 
of Fuel and Power has issued the Control of Benzole and 
Coal Spirit Order, 1944 (S.R. and O. 1944, No. 172). The 
Order revokes the Control of Coal-Tar Naphtha and 
Xylole Order, 1943, but the main provisions of the latter 
have been incorporated in the new Order. All licences 
and permits granted, and directions and approvals given, 
under the Naphtha and Xylole Order, however, will 
remain valid. Under the Benzole and Coal Spirit Order, 
no person, other than the Petroleum Board, may acquire 
benzole or coal spirit for refining or consumption in 
quantities exceeding 50 gallons in any quarter, except 
under the authority of a licence. The Order also contains 
provisions dealing with the use and consumption of 
spirit by producers and refiners, the blending of certain 
controlled products, and the prices at which controlled 
products may be sold or supplied. All applications for 
licences, permits and approvals must be addressed to the 
Ministry of Fuel and Power, 7, Millbank, London, 
8.W.1. 


At this speed, the coal and water con- | 


The latter | 


What the | 
mean resistance is over this road is not known to the | 
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| current in the generator field 6 is thus increased and 
| causes a rise in the voltage across the generator armature 
|2. This, in turn, increases the current in the field coi] 12 
until a new balance is reached with practically the same 
main current. The above statements hold good when 
the motor-generator set is delivering power to the motors. 
When the motor generator set is absorbing power from 
the motors, as when the latter are mostly regenerating, 
the voltage of the motors is in the same direction in the 
main system as the normal generator voltage. The cur- 
rent thus tends to rise above the normal value. The 
voltage of the variable-voltage exciter 4 is thereby raised 
above that of the constant-voltage exciter 3, and the 
current through the field coil 6 is reversed. Consequently, 
the voltage of the generator is reversed, causing it to 
absorb power from the motors although the main current 
is still passing in the same direction. Also the current 
in the field coil 12 is reversed and assists the field coil 11 
in adjusting the voltage of the exciter 4 to the new con- 
ditions so that the main system current is restored to its 
normal value. With the generator excited in this way, 
the eurrent delivered can be controlled within extremely 
fine limits over the operating part of its characteristic, 
including that part covering a negative terminal voltage 
when motoring from a regenerating motor. (Accepted 
September 21, 1943.) 


HYDRAULIC APPARATUS. 


556,004. Pulp Consistency Controller. Thames Board 
Mills, Limited, of Purfleet, F. C. Brammer and W. C. H. 
West, of Purfleet. (2 Figs.) February 14, 1942.—The 
apparatus is designed to maintain the consistency of 
any viscous liquids of the nature of paper pulp. Paper 
pulp is circulated by a pump 1 from an inlet pipe 2 to 
a sump 4 in a flow box 5, the material passing over a 
weir 6 and flowing out from the outlet 7, the liquid 
taking up a flow gradient due to its viscosity. Excess 
pulp passes over the weir 9, which is usually slightly 
higher than the weir 6, to an outlet 17. Along the flow 





gradient are mounted a pair of spaced standpipes 10, 11, 
each with a control cock coupled to a common air pressure 
lead 14. Compressed air fed to the line 14 bubbles out 
from the lower ends of the standpipes 10 and 11, anq 
as the static head of pulp surrounding these standpines 
differs, the pressure in them also differs, this difference 
being communicated by pipe lines 15, 16 to a pair of 
interconnected vessels 18, 19 containing liquid. A float 
in one vessel operates a throttle valve on an air-bleed 
port 24 of an air line 25. The float is also connected 
to a visual indicator 26, by which the degree of con- 
sistency can be read off. The time taken by pulp to 
pass from the inlet point where it receives free liquid 


7) 


(556,004) 


from the pipe 28 to the time when it reaches the stand- 
pipe 11 would cause hunting if the pipe 25 were directly 
coupled to the diaphragm chamber 47. To reduce 
hunting, the bleed valve 24 is not connected directly to 
the pipe 46, but indirectly through a damper in the form 
of a pair of interconnected vessels 30a, 30b, the pipe 
connecting them having a throttle valve. The vessel 30a 
is connected to a Bourdon tube 81 operating a bleed 
valve on the air pressure line 46 forming a servo-motor 
for operating the valve 47. The position of the stand- 
pipe can be adjusted along the flow box past a graduated 
scale, so that the apparatus can be adjusted to suit 
various grades of material and at the same time main- 
tain them at a constant consistency as shown by the 
indicator 26. (Accepted September 16, 1943.) 





MISCELLANEOUS. 


555,667. Rangefinder Mechanism. Barr and Stroud 
| Limited, of Glasgow, and J. M. Strang and I. C. McL. Beil, 
| of Glasgow. (4 Figs.) August 23, 1940.—The mechan- 
| ism is for use in rangefinders of the translating prism 
| type measuring parallax angle, the movement of the 
| prism being proportional, not to the range, but to the 

reciprocal of the range. The present mechanism cop- 
verts motion according to the reciprocal law into motion 
according to a uniform scale, so that the rangefinder gives 
readings of range or height on a uniform scale. The 
apparatus consists of a rectilinear de A in which works 
a slide B and with which the measuring prism of the 
instrument is movable, a fixed pivot C, a constant-pitch 
screw D carried at each end in stationary bearings on 
the supporting frame, a slotted lever E pivoted at C, 
with the slot in which a pin on the slide B engages, and 
a nut F on the screw having a pin engaging with the slot 
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of the lever E. The pivot C is on a line at right angles 
to the guide which it intersects at the position O of the 
slide B corresponding with the lowest range which the 
instrument is to measure. The guide A extends from 
the lowest range position through an intermediate position 
corresponding with the highest range which the instru- 
ment is to measure, to an infinity position 3. At the 
opposite end to the pivot C, an extension of the lever is 
cranked relative to the rest of its length. The axis of 
the screw D is parallel with the line joining the infinity 
position to the pivot C and intersects the guide at the 
highest range position. The operating head by means 
of which the instrument is set to give range readings (by 
bringing two partial images into coincidence in the case 
of a coincidence rangefinder), rotates the screw D, which 
causes the lever E to swing about the pivot C. Swinging 
of the lever E, in turn, causes longitudinal movement of 
the slide B in the guide A, the slide carrying the measur- 
ing prism with it. While the rotation of the operating 
head follows a uniform scale, the motion of the slide B 
follows the reciprocal law. (Accepted September 2, 1943.) 
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THE INTER-AMERICAN 
HIGHWAY. 


(Continued from page 303.) 

Salvador Section.—The length of the highway 
lying within the Republic of El Salvador is 168 miles. 
Of this, 131 miles consisted of a 20-ft. macadam road 
at the time the completion of the through connection 
was undertaken and no further work has been neces- 
sary on this section. This previously-completed 
part of the highway connected the Guatemala 
frontier with San Miguel which is in the eastern part 
of the country and is indicated in the map, Fig. 1, 
on page 301, ante. The road passes through San 
Salvador, the capital. Beyond San Miguel the 
road was described as of all-weather class, but the 
first 25 miles was of poor type and the length of 
12 miles connecting to the boundary of Honduras was 
little more than a track. The 131-mile macadam 
road was built by the Bureau of Roads of El Sal- 
vador a few years ago, and as this organisation has 
considerable experience in constructing roads in 
the country it was arranged that the completion 
of the highway should be placed in its charge. The 
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procedure adopted was similar to that employed in 
Guatemala, the work being carried out by the 
Bureau of Roads of El Salvador, at the cost of the 
United States and under the supervision of the 
United States Corps of Engineers. 

The conditions in Salvador are generally similar 
to those in Guatemala, and, as in this latter country, 
the work is being carried out mainly by hand 
labour. About 2,000 men are employed on the 
37-mile section which requires reconstruction. The 
red voleanic clay encountered over much of the 
route is easily worked and the moving of spoil in 
road grading is being carried out to a large extent by 
wheelbarrows. Where rock is encountered, hand 
drilling is employed for blast holes, or the primitive 
method of rock splitting by means of soft-wood 
plugs, described in connection with the work in 
Guatemala, is used. A photograph showing labourers 
at work on a rocky section of the road is reproduced 
in Fig. 9, on this page. The total amount of excava- 
tion necessary is about 600,000 cubic yards. It was 
the original intention to surface the road with 
bituminous-macadam, but, as it has been found 
impossible to obtain the necessary material, the 
road is being finished with water-bound crushed 
rock, 

The route includes 20 bridges of over 20 ft. span 
and 200 drainage structures. The most important 
bridge, that over the Lempa River, was completed 


| nancial assistance from the United States. The 
| Lempa is the largest river flowing into the Pacific 

between the Colorado River, in Arizona, and the 
Straits of Magellan, and the bridge, which is of the 
suspension type, has an overall length of 1,305 ft. 
The centre span is 820 ft. long and the bridge has a 
24-ft. roadway. The bridge of next importance 
lies at the extreme end of the new part of the road 
and forms the link between the Salvador and Hon- 
duras sections. It crosses the Goascoran River, 
which forms the boundary between the two countries, 
as shown in Fig. 1. This bridge is being built by 
the Frederick Snare Corporation, New York, under 
contract from the Public Roads Administration of 
the United States. It is a three-span continuous- 
truss structure, 481 ft. long, with a 24-ft. road- 
way. The piers are of concrete, faced with local 
hand-cut stone. Two views of one of the piers are 
given in Fig. 10, on this page, and Fig. 11, on page 
342, the former showing concrete being placed and 
the latter one of the piers after facing. A number of 
the smaller bridges are constructed of local timber 
in the manner already described in connection with 
| Guatemala. For small drainage outlets, concrete 
| culverts are being extensively used, and for those of 
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| larger capacity built-up structures of the type illus- 

trated in Fig. 13, on page 343, are employed. In 
| these, the piers are of masonry and the arches of 
non-reinforced concrete. Most of the material 
required for the Salvador road was transported to 
San Miguel or Cutuco on the narrow-gauge line of 
the International Railway of Central America. The 
primitive nature of much of the transport equip- 
ment used is illustrated by Fig. 14, on page 343, 
which shows a bullock cart collecting fuel oil from 
the railway siding at Cutuco. 

Honduras Section——The length of the Inter- 
American Highway lying within Honduras, which 
amounts to 91 miles, is shorter than that located in 
any of the other countries through which it passes, 
but the difficulties in the way of its completion were 
considerable. The main administrative and deve- 
loped part of Honduras lies on the Atlantic seaboard, 
far from the isolated corner of the country through 
which the road passes, as will be clear from the map, 
Fig. 1. A considerable part of the area traversed 
consists of a hot coastal plain, but the road also 
passes through a mountainous district and climbs 
to an elevation of 4,500 ft. This part of the 
country is sparsely populated and contains few 
towns, so that local labour was not available for 
hand construction as in Guatemala and Salvador. 
It was not possible for the building of the new 
road, as an emergency measure requiring rapid 


ment of the Honduras Government. This was 
partly because it had none of the mechanical road- 
building equipment which was necessary and partly 
because the site of the road made it difficult of 
access from the Government headquarters. In these 
circumstances, the responsibility for constructing the 
road was taken over by the United States Corps of 
Engineers, which placed the matter in the hands of 
contractors who worked under the supervision of the 
Corps. The successful tenderers were the Swinerton- 
McClure-Vinnel Company, which is a.combination of 
three American firms. Two large permanent bridges 
on the road are being built by the Frederick Snare 
Corporation, New York, under the supervision of 
the Public Roads Administration. 

At the outset of the work, in 1941, there was an 
elementary road following approximately the route 
of the Inter-American Highway. For some 20 miles 
or so in the neighbourhood of Nacaome, this was 
described as an all-weather road, the remainder 
being classed as a dry-weather road. Actually, only 
about 15 miles of this old road has been adopted 
for reconstruction and incorporation in the highway. 
The remainder is new construction, which, however, 





does not depart greatly from the route followed by 
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the old road. The total constructional work requires 
about 2,600,000 cubic yards of excavation and 
the building of 592 drainage structures, 56 of which 
are of more than 20 ft. span. 

The contractors, the Swinerton-McClure-Vinnel 
Company, are employing a large amount of machi- 
nery, including 13 land scrapers, 43 tractors, seven 
graders, five mechanical shovels, and two rock 
crushers. Because of the remote situation of the 
road, the transport of this material to site was a 
difficult matter. Most of it was brought to Cutuco, 
in Salvador, on the narrow-gauge railway, and 
was there transferred to barges, by which it was 
ferried to San Lorenzo or to suitable positions 
on the coast of Honduras. There were no lateral 
roads connecting the coast with the road site. In 
some cases bullock-cart trails were available, but 
in others there was no track of any kind, and material 
had to be hauled across country. To a considerable 
extent the haulage was done by bullock teams, and 
speed was naturally very slow, machines in some 
cases taking many weeks to reach the point at which 
they were to be used. Owing to the rough nature 
of the tracks, they were frequently found to have 
suffered damage in transport and required repair 
before they could be put to work. 

Most of the machinery equipment is operated by 
labour brought from the United States, but in 
some cases native operators have been trained. 








by the E] Salvador Government in 1942 without any 





progress, to be undertaken by the Highway Depart- 





For building work and general labour, natives are 
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used. In all, some 4,000 men are employed by the 
firm. Operations are carried on from a series of 
camps situated about 25 miles apart on the route 
of the road. These include living quarters for the 
labourers and supervising staff, hospital facilities 
and machinery repair shops. In the undeveloped 
districts in which the camps are situated, questions 
of water supply and sanitation frequently presented 
considerable difficulty. 
available, but in general wells had to be dug. All 
water is boiled for drinking purposes or treated in a 
filtering and chlorination plant. A standard United 
States Army chlorination unit, one of which is 
supplied to every camp, is illustrated in Fig. 12, on 
this page. Sewage-disposal methods vary, but where 
conditions permit septic tanks and disposal fields 
are set up. Malaria is prevalent among the local | 
population in many areas and, in addition to arrang- | 
ing for good drainage of camp sites, the spraying of | 
local swamp areas is undertaken. The health of all | 
workers is looked after by the United States Army 
Medical Service. Two photographs illustrating 
maintenance depots at one of the camps are repro- 
duced in Figs. 15 and 16, on page 350. 


The highway in Honduras is being constructed | 
To reduce the haul- | 


with an overall width of 16 ft. 
age of ballast as much as possible, local gradients are 
arranged so that dips requiring filling material may 
be made up with the excavation from nearby cuts. 
Where this procedure does not provide sufficient 
filling material, borrow-pits have had to be opened. 
In low-lying areas consisting of soft unstable soil, 
borrowed material has had to be added to obtain a 
reasonably firm road base. The surface is finished 
with crushed rock obtained from local quarries. 
Actually, few good quarry sites have been found in 
the neighbourhood of the road and the surfacing 
rock has to be transported for distances up to 15 
miles. 


6 in. to as much as 2 ft., depending on the stability | of the highway is sufficiently advancegl to permit | duction engineer. 


of the base. Surfacing is carried on as cutting 
and grading of the road proceeds, since the portion | 


In some cases springs were | 
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of the road already constructed forms the only 
| reasonable access to the working area. The traffic 
using the road is relied upon to effect consolidation. 

This programme of operations is apt to be inter- 
fered with by delays at stream and river crossings. 
For some of the smaller drainage structures, tem- 
| porary arrangements were employed to permit road 
construction work to proceed, and as some corru- 


a stonework cover were employed to form crossings. 

The arrangement will be replaced later by permanent 

culverts carried on masonry walls. For larger 

streams, temporary by-pass bridges have been con- 
| structed of local timber. Fig. 17, on page 350, 
|shows native labourers sawing this material by 

hand for bridge construction. The permanent 
| crossing of many of these streams is being provided 
by bridges constructed of treated timber fabricated | 
in the United States. The erection of a bridge of | 
this type is shown in Fig. 18, on page 350. In this | 
| case the trusses are of 100-ft. span. One truss is 

already in place on the piers and the other is being 
| assembled on low falsework preparatory to being 
lifted into position by the two cranes. The founda- 
tions for bridges of this class are being made wide 
enough to carry a two-track bridge, but the spans 
| now being installed provide only for a 15-ft. roadway. 
| The two major bridges which are being built by 
| the Frederick Snare Corporation, New York, cross 
| the Gaucirope and Grande Rivers, neither of which, 
| owing to the small scale, is indicated in the map, 
| Fig. 1. Both bridges are steel structures which are 

being fabricated in the United States. The former 
| is 520 ft. long and consists of three continuous-truss 
|spans. The latter, of similar type, has a length of 
| 481 ft. and three spans varying in length from 100 ft. 

to 225 ft. In both cases, a 24-ft. roadway is pro- 
| vided. The members for these permanent bridges 


their passage. 
(To be continued.) 


gated metal pipes were available, half-sections with | 
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Metallurgical Study of German and Italian Aircraft 
Engine and Airplane Parts. By the Aero Component 
Sub-Committee of the Technical Advisory Committee 
to the Special and Alloy Steel Committee. Manchester 
and London: The Kennedy Press, Limited. [Price 
10s. 6d. net.) 
| Tuts book fulfils exactly what its title suggests in 
one sense, although it disappoints in another. It 

is a faithful and carefully detailed report upon 

various parts of enemy engines and airframes, but 
it is not in any sense critical, nor does it compare 
|them with contemporary British or American 
practice. This is a pity, as from an examination of 
the names of the sub-committee, who were the joint 
authors, their ability to do so is evident. Such an 
addition would have put the book into quite a 
different category, and would have made it of 
great value to students of metallurgy. The reason 
for this omission in war-time is obvious. Even in 
|its published form, the book is valuable, and 
|should find a place in every reference library in 
| which either metallurgy or aeronautical engineering 
is represented. 

The authors have approached their subject by 
selecting parts of engines and airframes from cap- 
|tured enemy aircraft and examining them, firstly 
|from the point of view of the type and quality of 
|the materials used, and secondly, so far as the 
|examination of the parts revealed, the methods of 
| manufacture, classes of finish on surfaces, and the 
| heat-treatments used. The introduction says that 

“the influence of restrictions due to our blockade 
on enemy procedure and selection of materials was 
kept in mind,” but little is said of this in the text. 
This also is a pity, as the question of substitute 


A 


The depth of rock surface used varies from | will be transported to the site when the construction materials is one of extreme importance to a pro- 


Much work has been done on 
the subject in this country that is necessarily still 
| secret, and any opportunity to publish information 
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that may be released with safety would be welcomed , although no evidence of fatigue failures was noted 


by all engineering metallurgists. 


The engines chosen for examination are repre- | 


sentative of each class, both liquid-cooled and air- | 
cooled, horizontal and radial. 


to represent typical classes of construction. They | 
include engine mountings, spars, wing root attach- | 


The airframe parts | 
do not cover the complete field, but are well chosen 


as a result of it. 

It is announced that the proceeds from the sale 
of the book, over and above the actual production 
costs, are to be devoted to the Royal Air Force 
Benevolent Fund, and Lord Riverdale, in his fore- 
word, thanks the committee responsible for the work 
|for having prepared the book gratuitously, thus 


ments, undercarriages, controls, and various small | enabling the Fund to benefit to a greater extent. 


mechanisms. 
with the engine crankshafts was that nickel-chro- 
mium-molybdenum steel had sometimes 
nitrided for surface hardening. 


not suitable for case hardening by this treatment, 


and considerable brittleness had occurred, as might 
be expected. Further, there was evidence of ham- 
mering on the surface, the nitriding having appa- 
rently set up distortion. Another 
feature was the use of a pearlitic cast iron 
connecting-rod small-end bushes. This was appa- 
rently successful, although metallurgically cast iron 
is hardly an ideal bearing material. 
were mostly of welded tubular construction, and 
the types of steel and deposited metal used, with 
or without subsequent heat-treatment, are interest- 
ing and would repay a careful study by anyone 
concerned with this subject. A surprising feature 


in some of the undercarriage springs was that they 


had apparently been finished by sand blasting, 


been 
These steels are | method of utilising material discarded as scrap has been 


interesting 
for 


Airframe parts 


An interesting fact noted in dealing 





MACHINE TooL MADE FROM Scrap.—<An interesting 


employed in the Angus Shops of the Canadian Pacific 

Railway Company at Montreal. A new machine was 
wanted for grinding the radial links of the valve motion 
| of marine engines for the Royal Canadian Navy, and 
| rather than wait for its manufacture the shop manage- 
ment decided to make it from scrap parts. The machine, 
though an improvisation, functions effectively. The re- 
ciprocating drive for the work is furnished by the geared 
headstock of an old 18 in. engine lathe, and the reciprocat- 
ing arm is a locomotive connecting rod loaded with 
balance weights from a furnace door. An old erection jig 
for tanks forms the base, the grinding mechanism is 
mounted on part of a pedestal from a discarded lathe and 
the grinding wheel is from an old electrically-driven hand 
grinder and is oscillated by an obsolete air motor. Other 
ingenious adaptations are embodied. Under existing 
conditions the construction of such a hybrid machine 
is fully justified. 





FROM WARRANT TO FLAG 
RANK. 


By Enorneer-Captain Epoar C, Smita, 
O.B.E., R.N. 


Tue first name on the official registers of naval 
engineers is that of Andrew Witham, who was 
born in 1780, a year before George Stephenson, and 
received as little schooling as did that great man. 
Trained as a mechanic at the Butterley Ironworks, 
of Derbyshire, he worked for the Duke of Portland 
and in 1826 became an engineer in one of the Post 
Office steam packets, all of which were taken over 
by the Admiralty in 1837. In that year he was 
given the warrant rank of 2nd Class Engineer and 
was superannuated in 1842. There have been many 
thousands of naval engineers since the faithful 
Andrew’s time, but it is a curious thing that not 
one of them has published an account of his experi- 
ences. No one would have expected Witham to 
write such a book, for he could hardly keep his store 
accounts ; but there have been scores and scores of 
officers such as Dinnen, Brown and Baker, not to 
mention those who could put F.R.S.N.A. or 
A.R.S.N.A. after their names, who might have 
recorded their adventures but never did. There are 
hundreds of autobiographies and biographies of 
admirals and captains, a few of doctors and pay- 
masters, but none of naval engineers. There must 
be reasons for this, and one of them was their 
recollections—as one officer wrote to me—“ of all 
the unworthy ‘and dishonest treatment meted out 
to the branch by the Admiralty. . 

I have read many similar remarks, but it would 
be a profound mistake to think of naval lg 
as a bedy of officers always smarting from the 

and arrows of outrageous fortune.” Not 
a bit of it; they enjoyed their work and play, their 
games and sports, their picnics and excursions, 
their hobbies, their travels and sightseeing and 
contributed their full share to those things which 
go to make a happy ship. There was, it is true, 
an unfortunate background, but, as Thackeray 
wrote, “‘ From the loss of a tooth to that of a mistress 
there’s no pang that is not bearable.” I, for one, 
look back with the keenest pleasure to some of my 
experiences, about which I have been invited to 
write by the Editors of Eneryzrerimc. This in- 
vitation, I must confess, took me by surprise, but 
it was not one I could refuse. I have been a reader 
of ENGINEERING for more than 50 years and a con- 
tributor for 40 years, and I count it one of my 
privileges to have known the late Dr. W. H. Maw, 
who for 54 years occupied the editorial chair with 
such distinction. If it was sheer necessity which 
first led me to make use of my pen, it was his en- 











couragement which showed me that it could be 
used successfully for more interesting occupations 
than writing up engine-room registers. Though 
I could not decline the task given me, however, I 
was faced with the problem of how to perform it. 
It has not been my lot to sit in the seats of the 
mighty, to “ walk with kings,” or to do anything 
worth making a song about; but I have one ad- 
vantage, in that I have tried to unearth the story 
of my profession and have enjoyed the confidence 
of officers who were in the Navy long before I was 
born. Their letters are an unfailing source of 
interest and if these articles should possess any 
permanent value it will be due largely to what I 
have gained from my predecessors and contem- 
poraries. In order, however, to provide a proper 
background to what follows, this article is an attempt 
to set out briefly, three aspects of the rise of the 
engineer from warrant rank to flag rank. The first 
section summarises the continuous growth of the 
responsibilities of the engineer, the second traces 
the official recognition of his growing importance 

and the third, the action he himself took to secure 
that recognition. Professor M. Lewis, of the Royal 
Naval College, Greenwich, in his interesting book, 
England’s Sea Officers: The Story of the Naval 
Profession, calls the Engineer the “‘ Cuckoo in the 
Nest,” which, like every other cuckoo, “ imme- 
diately set the parent birds a problem of the first 
magnitude. In fact, it would not be altogether 
untrue to say that they have been scratching their 
heads over him ever since.” Whether so much 
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scratching was really necessary, he does not discuss. 


First, then, as to the growth in the @ peersaced 
of the engineer; the invasion by him of every part | 
of the ship, from the time that his plant consisted | 
of one or more flue boilers supplying steam at a/| 
pressure of 2} Ib. to 5 lb. per square inch to a single 
or double-cylinder side-lever engine driving paddle 
wheels, down to the period when the machinery 
under his charge would fill one of the largest halls 
at Olympia and his staff cram to suffocation the 
House of Commons. 

Though his boilers and cylinders were below deck, | 
the presence of the engineer in the early steam | 
warship was evident from the great crankshaft right | 
across the upper deck and the revolving paddle 
wheels. Then, too, there was his obtrusive funnel, 
belching smoke from north-country coal, and his | 
waste steam pipe with a rose at the top to save the 
captain from a shower bath when the safety valves 
lifted. Orders from bridge to engine-room were 
passed at first by word of mouth. Voice pipes or 
“tin tubes”’ were then introduced, followed by 
telegraphs with rods and bell cranks. It was these 
telegraphs which first took the engineer up to the 
bridge, for in harbour he had to remove the handles 
and stow them in his store room, and at sea, when 
night approached, he had to put the shades in 





place, trim the lamps, and hand the spare lamp 
to the quartermaster of the watch. 

When the screw propeller was introduced, the 
great paddlewheel shaft disappeared from the upper 
deck, much to the joy of the military branch ; but 
at the stern was the propeller-lifting gear, of which 
the engineer had charge, and his funnel became 
telescopic. He had thus to join in the evolution of 
““up screw, down funnel” or vice versa. About 
this time, the simple distilling plant of Sir Thomas 
Tassell Grant came into use and the engineer for 
the first time was found at work in the forehold. Of 
auxiliary engines he had next to none; a donkey 
pump and, may be, a ventilating fan. So things 
remained until we had stormed Sebastopol. 

It was the coming of the big iron ship, the 
armoured ship, the use of iron gun carriages, and the 
development of the revolving turret which made 
the engineer indispensable on the upper deck. With 
the big ship came steam boats and steam boat- 
hoists, followed by those great labour-saving 
machines, the steam capstan and the steam steering 
gear. A hundredweight of coal shovelled by a 
stoker would now do the work of a hundred men 
tugging on tackles or exercising their muscles on 
capstan bars. As for the steam boats, it was with 
them that the earliest evolutions under steam were 
carried out. Forty years before, the carpenters had 
declared that it was derogatory to their position to 
have the charge of the enginemen and their stores 
but now the despised engineer had to help the 
carpenter to look after the structure of the ship. 
From this development came the double-bottom 
party of stokers of which I once had charge, who, 
with safety lamps and candles, brushed and chipped 
and painted their way into every corner and cranny, 
well earning their “‘double-bottom” pay. Then, 
too, the engineer’s services were enlisted to supple- 
ment those of the armourer. From gun carriages 
to turrets was but a step and in 1873 it was decreed 
that the engineer was to have charge of the steam 
turning gear, etc., with all the control gear, a 
regulation which was soon extended to cover the 
hydraulic systems for turrets. 
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machine fitted. Two clean-shaven keen-faced Chief 
Engineers were sent to watch them, and as the two 
stood side by side my dear old chief, Andrew 


Spalding, watching them, said to me: ‘ Smith, I| 


wonder if that is the engineering physiognomy ? ” 
One was my life-long friend ; the other, my respected 
chief in Hongkong Dockyard. 

These few notes only bring the survey down to 
the end of last century and say nothing of the 
growth of the responsibilities of the engineering 
staffs at the Admiralty, the Dockyards and else- 
where ; but they must suffice. 

The steps taken by the Admiralty to give the 
engineer what their Lordships thought was a status 
commensurate with his responsibilities are to be 
found in a host of Orders in Council, Circular Letters, 
memoranda, etc., from 1837 onwards. Of his 
position before that year, in the period which saw 
the first commissions granted for the command of 
steam vessels—when the carpenters, then executive 
officers, in solemn conclave discussed the unwelcome 
““cuckoo,”’ and captains (as in the Alban in 1834) 
thought they had the right to flog an engineer—not 
much is recorded. Goodrich, Lloyd and Ewart, of 
course, acted on orders from high authority, but 
what those instructions were I have not ascertained. 
The outstanding year is that of the accession of 
Queen Victoria, 1837. It was then that Captain 
Parry went to Whitehall, that the Post Office steam 
packets were taken over, and that engineers were 
raised from the rank of petty officer—if they were 
ever looked upon as such—to warrant rank. The 


Order in Council of July 19, 1837, which created | 


three classes of engineers to rank after carpenters, 
was quoted in full on page 189 of ENGINEERING of 
August 14, 1931, and need not be repeated here. 
The point is that the engineer, for the first time, 
gained naval rank. There followed in quick succes- 
sion Orders about pay, pensions, superannuations, 
ete. In 1841, he got his special button and in the 
following year he became eligible for a medal for 
ability and good conduct; one of the rarest of 
naval medals, for only seven were awarded. When 
the Sulphur, in 1843, was allocated for the engineer 
boys trai at Woolwich, the Admiralty opened 
the first of the Dockyard schools, to which a genera- 
tion of engineer boys and their successors, the 
engineer students, went for instruction. 

If 1837 be regarded as decisive, 1847 was epoch- 
marking, for then all engineers went over the heads 
of gunners, boatswains and carpenters, and gained 
commissioned rank. Seven grades were instituted. 
Inspector of Machinery, Ist, 2nd, and 3rd class, 
Chief Engineers, and Ist, 2nd, and 3rd class Assist- 
ant Engineers. The Inspectors and Chiefs were 
appointed by commission, the Assistants by Order. 
They ranked, respectively, ‘ with but after Masters 
of the Fleet, Masters and Second Masters. The 
phrase “* with but after ” runs like a thread through 


the history of the engineer ; it was ever a thorn in | 


his flesh. The first Inspectors were John Dinnen 
(1847), Thomas Baker (1848), John Ward (1854), 
George Murdock (1856), and John H. Langley 
(1857). As compared with 1837, the pay given in 
1847 was about double. 

Of the five officers mentioned, Murdock made for 
himself an unenviable reputation. The Russian 
War had left a legacy, for the Navy had been glad 
to get hold of anyone who could drive an engine, 
and, the war over, there was a weeding out. Soon 
there was a shortage, and so the Admiralty deputed 


Murdock to make a recruiting trip. He went to| 
Newcastle, Leith, and his home city, Glasgow, and | 
secured no less than 103 likely fellows; the list of | 
engineers teemed with Macs. It was a good effort | 
on Murdock’s part and very economical—less than 
ten shillings a head—but Murdock’s contemporaries 
had their own views, and, it is said, he afterwards 
wished he had been less successful. There were, 
of course, some first class men among the “ Mur- 
never listened to a single technical lecture. I have | dockites’"’ or ‘“ Murdock’s Hundred.” The last 
said nothing of the pumping, draining, ventilating | survivor of the batch was Inspector of Machinery 
and flooding systems, for all of which the engineer | David Wilson, who died in 1932 at the age of 95; 
was responsible. Meanwhile, all this time his main | the last but one, Matthew McIntyre, who died in 1931 
machinery was growing in size and power and com-| at the age of 93. Wilson, who had served,in the 
plexity : to trace it fully would require a volume. | Royal Yachts and was Chief of the Bacchante on 
Another charge was placed on him in the ‘nineties, | her world cruise, was one day presented to Queen | 
when magazine-cooling plant was first installed. It | Victoria by the Prince of Wales as his “ old friend.” 
was my luck to assist at the trials of the first co, | (To be continued.) 


So it went on. In 1877, the care and upkeep of 
torpedoes, torpedo tubes, and the air-compressing 
plant became the engineer’s responsibility and he 
was told to keep the secrets of such things to himself. 
Electric generating plant followed. Courses of 
instruction were arranged for the engineer officers, 
but though, at various times, I had charge of tor- 
pedoes and hydraulic gear, I never was given such a 
course. Indeed, during the 27 years of my service I 
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GROWTH AND DEVELOPMENT 
OF PUBLIC WATER SUPPLIEsS.* 


| THe supply of wholesome water as a public service 
has a long and creditable history in this country. (Con. 
ducted by local authorities and statutory companics 
in its earlier days very largely by the latter, though 
to-day about 80 per cent. of the undertakings are 
municipally owned—it was a pioneer public health 
service to which is due in great part the credit for 
achieving the present high degree of immunity from 
typhoid and other Saatienlionee diseases. Some public 
water undertakings have a long continuous history. 
Hull was empowered to supply water as long ago as 
1447 by Royal Charter of King Henry VI; Plymouth’s 
first Water Act dates from 1585, and was a civil venture 
of Sir Francis Drake, who was given the contract for 
the works by the Corporation in 1590, having in the 
interval dealt with the Spanish Armada and paid a 
memorable visit to Cadiz. Probably the best known of 
these early = was London’s New River, completed 
by Sir Hugh Myddelton in 1613 with the help of funds 
provided by King James I in return for a half share in 
the und ing. 

It was mainly fear of cholera that led to “ the 
sanitary idea ” becoming dominant in local government 
rather less than 100 years ago. “ Upon the examina. 
tion of the statements and answers from the towns to 
which our enquiries have been directed ” said the Duke 
of Buccleuch’s Royal Commission in 1844, “ it appears 
that in only six instances could the arrangements and 
supplies be deemed in any comprehensive sense good ; 
while in thirteen thay appear to be indifferent, and in 
thirty-one so deficient as to be pronounced bad, and, so 
far as yet examined, frequently inferior in purity.” The 
Trent Waterworks Company at Nottingham supplied 
8,000 houses, and there was also a rival company, but 
70,000 houses had no regular or adequate supplies ; in 
Bristol, only 5,000 out of 130,000 people had water 
laid on; in Birmingham, 8,000 houses out of 40,000 ; 
in Coventry, 300 to 400 houses out of 7,200; in New. 
castle, 8 per cent. The Commission recommended that 
local authorities should have definite responsibilities 
for water supplies as well as drainage. From this time 
onwards, the provision of town’s water became more 
general, though it was not until the Public Health 
Acts of 1872-78 that the duty was placed upon sanitary 
authorities generally to secure the provision of whole- 
some and sufficient water for the needs of the population 
in their area. 

For the very reason that it was one of the earliest 
= services, water supply organisation suffered the 

icaps of the pioneer. The service grew up in the 
age of horse and cart, when the unit of action was 
the parish or the town, long before there was any con- 
ception of a wider integration. So it is that the 
eee framework is to-day largely obsolete. The 

aterworks Clauses Act, for example, dates from 1847 
and is quite unsuited to modern conditions, but it is 
still the only statutory model in the general law for 
Bills and orders lating the management of indivi- 
dual water und ings and their relations with con. 
sumers and other interests. 

In the latter years of the Nineteenth Century, Parlia- 
ment became increasingly busy in dealing with applica- 
tions for new water undertakings, and as many as 50 
local Bills might reach the statute book in a single 
Session. The general form of the legislation followed 
| familiar lines. The sources of supply and the area to 
| be served (“limits of supply”) were closely defined, 
| as were the nature and site of the works to be under- 
|taken. In the case of statutory companies, the amount 
| of capital was fixed and the disposition of profits in the 
| shape of dividends limited. The requirements of the 
| original Act could be altered only by a fresh application 
}to Parliament for an extension or modification of 
| powers. Most rural and many urban authorities were 
content to use the general powers of the Public Health 
Acts. In some cases, private persons would form 
limited companies to carry on small undertakings 
without seeking the special powers (e.g., of laying mains 
under public roads), conferred on the statutory under 
takers. Sometimes a landowner providing his own 
estate with water would include in the service outlying 
hamlets or single houses and an undertaking of a quasi- 
public kind, though without statutory powers or 
obligations, would grow up. 

For a long time local sources, which had, in fact 
determined the location and growth of local com 
munities, met or were made to meet local needs; but 
cities and towns grew bigger and the consumption of 
water per head also rose. The big cities especially had 
to go farther afield for their supplies. Thus, between 
1879 and 1904, Manchester, Liverpool and Birmingham 
brought into use sources 106 miles, 68 miles and 74 
miles away from the area supplied. The system grew 
up piece-meal, with resultant overlapping and waste 














* Appendix to White Paper on “ A National Water 
Policy ”’ (Cmd. 6515). Abridged. London: H.M. Sta- 
tionery Office. [Price 6d. net.) 
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(here were unhappy results in unregulated competition 
for sources; there were wasteful absurdities, such as 
two undertakers drawing separately on the same 
distant source by mains passing largely down the same 
route; there was competitive pumping between under- 
takers. That there was not more waste and overlapping 
was probably due more to good fortune and innate 
yood sense than to any effective central control. 

The widespread need of going farther afield for 
future supplies increasingly emphasised the lack of a 
policy of marking out spheres of interest, of marrying 
surpluses to deficiencies, of long-term planning based 
on the fullest possible information and estimates. In 
1924, the Ministry of Health started to encourage the 
formation of Regional Advisory Water Committees for 
important areas having a common water problem. 
There are nine of these committees on which water 
undertakers in the region, county councils and the 
Ministry of Health are represented, covering the areas 
of 354 water undertakers, with a total population of 
16,000,000 ; and within the limits of present powers 
they have done useful work. The Water Pollution 
Research Board of the Department of Scientific and 
Industrial Research was set up in 1927 for the purpose 
of research on the prevention of the pollution of rivers 
and other sources of water supply by industrial efflu- 
ents and sewage. It has rendered great services, not 
least in war time, towards cleaning up, and averting 
new threats to, the rivers, which are the major source 
of public water supplies, and has been of assistance 
also to agriculture, industry and fisheries. 

In the latter part of 1932 and in 1933, there was 
much less than average rainfall, and the result was 
almost unprecedented drought in 1934. Three Acts of 
considerable importance, two of them temporary 
in character, were in that year. The first, the 
Water Supplies (Exceptional Shortage Orders) Act, 
enabled the Minister of Health to authorise water 
undertakers to tap new sources, including rivers and 
streams ; to abolish or modify legal restrictions on the 
amount to be taken from various sources ; to reduce the 
amount of compensation water; to authorise under- 
takers to restrict use both generally and by particular 
consumers. In addition, the Minister could direct one 
undertaker to supply another, and could limit or 
prohibit use of a particular source by any person 
(including another water undertaker), if taking water 
from that source affected supplies of any undertaker. 
Further, an order authorising the taking of water from 
any source could, if necessary, authorise permanent 
works and the taking of water for an indefinite period 
and the purchase (compulsorily or by agreement) of 
any necessary land. These powers expired on Decem- 
ber 31, 1935. 

The Rural Water Supplies Act made, 1,000,000. of 
Exchequer money available by way of grants to 
stimulate the provision of water supplies in rural 
localities, hitherto an obstinate problem owing to the 
high cost of distribution in relation to the local cial 
resources. The grant resulted in work being carried 
out to the value of between 6,000,0001. and 7,000,000I. 
and in the provision of piped water supply in some 
2,000 parishes. The present position is that about 
70 per cent. of the inhabitants of rural districts now 
have a piped supply or are within reasonable distance 
of a main to which connection can be made. The 
Supply of Water in Bulk Act of 1934 is a general 
enabling Act under which a water undertaker can 
provide another with a bulk supply with the consent 
of the Minister of Health. Before 1934, water under- 
takers operating under local Acts and wishing to enter 


industry and agriculture. Their third report (Cmd. 
6465), which was presented to the Minister of Health 
and the Minister of Agriculture and Fisheries in 1943, 
advocates the setting up of River Boards to take over 
the functions of existing local authorities and bodies 
in relation to land drainage, prevention of pollution and 
management of fisheries. 

A general picture of the present state of water supply 
in this country will have been gathered from the fore- 
going brief sketch of the development of public water 
undertakings during the last century. Broadly, the 
position is this. The natural resources of the country 
in terms of rainfall are adequate and, indeed, far more 
than adequate for any demands that are within reason- 
able contemplation. It seems probable that, after 
allowing for a loss of about 40 per cent. by evaporation, 
the quantity of water flowing into the rivers and 
streams and underground collecting areas amounts to 
about 15 times the total present consumption of water 
for domestic and industrial purposes in England and 
Wales as a whole. Surface water from rivers, streams 
and springs forms the chief source of supply, about 
three-quarters of the population being thus provided. 
Because of the much improved metho of purification 
evolved in recent years, greater use is being made, and 
can still be made, of water drawn from the lower levels 
of mountain areas, where the land is to some extent 
cultivated, and also from the lower reaches of rivers, 
a very important fact in relation to water supplies. 
Underground water, however, is a valuable source of 
domestic supplies in many areas; for example, that 
found in the chalk of Kent and Surrey and other areas, 
in the Bunter sandstone of Nottinghamshire, and in the 
area of the Lincolnshire limestone. 

Thus the problem in this country is not, as in many 
others, to de out an inadequate supply to the best 
advantage. It is to obtain from resources which, as 
a whole, are abundant, such supplies as are needed ; 
to conserve and use them in phew. wand with a planned 
economy which will ensure that all available resources 
are used to the best advantage ; and to secure proper 
distribution. In most of the great cities, the water 
undertakers can look with legitimate pride on what 
has been achieved. The scientific knowledge, technical 
skill and enterprise which have gone to the supplying 
of water to London, Birmingham, Bristol, Liverpool, 
Manchester, Sheffield, not to mention other cities, 


have been of the highest standard and the local ad- | stage 
ministration of these large undertakings calls for no | 


apology. This is true in varying degrees in many of 
the smaller towns and also over large parts of the 
countryside. 

The normal abundance and regularity of rainfall 
in this country means that less headworks and storage 
capacity are needed than would otherwise be the case ; 
but the striking of a balance between over-insurance 
and under-insurance is seldom easy, and heavy over- 
insurance would mean that the consumer would pay 
more than he should. Conditions of prolonged drought 
such as occurred in 1933-4, coupled with a rising 
demand, create strain and difficulties in places. The 
water undertakings as a whole stood up well to the 
conditions of 1934, with the help of special emergency 
measures and restrictions on consumption, and in 
few cases was there serious hardship. It became clear, 
however, in many instances, that the undertakers 
were working on too narrow a margin of reserves. 
Many new works were executed or planned in the years 
1934-39. Large schemes inevitably take a consider- 
able time to plan and execute, and a number of schemes 
representing an expenditure measured in millions of 
ds were held up by the outbreak of war. In 





into such ments were obliged to seek the y 
powers by Bill 

In 1935, there was set up the Inland Water Survey 
to collect and correlate available records of surface 
and underground waters, to encourage the keeping of 
records and to make the results generally available. 
This work had not proceeded very far when war caused 
its suspension in great part, so far as surface water is 
concerned, but records of flow had been instituted for 
20 river basins. From 1923 onwards, the Ministry of 
Health had benefited by the advice and assistance of 
an Advisory Committee on Water which made a number 
of important recommendations for changes in law and 
practice. The constitution of this committee, which 
consisted almost entirely of representatives of water 
undertakers, was adversely criticised in Parliament in 
1935-36, on the general ground that other water 
interests should also be consulted. Accordingly, the 
Government in 1937 set up the Central Advisory Water 
Committee. This body is constituted on a widely 
representative basis and is not limited to water sup- 
plies, but is concerned with water generally. The 
committee’s first report, published in 1938, dealt with 
underground water and with the general planning of 
water resources and supplies. Their second report, 
in 1939 (Cmd. 5986-7), dealt mainly with the consolida- 
tion and amendment of various general Acts regulating 
the supply of water and with the simplification of proce- 
dure for obtaining additional powers; also with the 
important question of making water available for 


 s 
addition to delaying important new works, the war 
has imposed, through the redistribution of population 
and industry, a very considerable additional strain, 
which has been met in many cases by increased supplies 
provided under eme 
the presence of airfields, factories, etc., has enabled 
supplies of water for domestic use to be provided or 
improved. 

quality of water supplies is best reflected in the 
incidence of waterborne disease. On this point the 
evidence is convincing. The history of the past 
cent shows a steadily rising curve of immunity. 
Cholera, which first appeared in this country in 1830, 
and was for more than 30 years a serious menace, 
virtually disappeared with the century. The deaths 
from typhoid fever fell from a yearly average of 320 
per million of the population in the decade 1871 to 
1880 to a yearly average of less than five per million 
from 1931 to 1940. Moreover, it cannot be said that 
the cost of water supply is a heavy burden on the 
ordinary citizen. The cost of a domestic supply is 
normally borne in the shape of a water rate assessed, 
like other rates, on the value of the house. Water 
rates vary in different areas, but it is exceptional for 
the poundage of the rate to exceed 2s. 6d. In a typical 
working-class home with a rent of 10s. the charge for 





water would generally be under a penny a day, a sum 
which is appreciably less than the normal expenditure 
of the householder on gas or electricity. 


mcy powers. In other cases, | SP 


LOCOMOTIVE BOILER REPAIRS 
ON THE L.N.E.R. 


In order to make more efficient use of a depleted 
boiler shop personnel, and thus expedite the per- 
formance of light repairs to locomotive boilers, some 
important changes have been made in shop arrange- 
ments at the Gorton Works of the London and North 
Eastern Railway. Under the term “ light repairs” is 
comprehended the renewal of staybolts, copper tube- 
plates, and door plates. Other minor repairs are also 
included, but the renewal of a firebox, and the fitting 
of new casings, or of a new smokebox tube-plate, are 
classed as heavy repairs. Boilers requiring only light 
repairs are sent to a special shop, which has been newly 
laid out to enable the units to be dealt with on a pro- 
gressive system. They are passed in turn from one set 
of operators to another, so that each undergoes the 
same process sequence. The methods previously in use 
necessitated the transport of boilers from one shop to 
another for repairs between stripping and replacement 
in the engine frames. As the whole of this work is 
now carried out in one shop, a great deal of time is 
saved and much needless transport is avoided. All tools 
are fixed in position and available for immediate use, 
and this leads to a further saving in time. The distance 
of the repair shop from the points of boiler removal 
and replacement is reduced to a minimum, as the special 
repair equipment is located in a bay adjoining the 
engine erecting shop. 

he layout of the bay is shown diagrammatically in 
Fig. 1, on page 346, where it will be seen that three 
parallel pit roads run down the entire length. One road 
is without any special fixtures or equipment, and serves 
as a depository for boilers that, for one reason or ancther, 
must be detained in the shop. Along the other two 
roads, the various repair stages are arranged in sequence 
from left to right, so that repairs can be carried out 
simultaneously on two separate lines of boilers. Units 
are inverted during their passage through the shop, in 
order that firebox stays and other details may be 
readily accessible. An overhead transporter crane 
spans the three roads so that boilers may be lifted 
across the shop from one road to another, or be 
re-arranged on the same road. The normal method of 
Pp down the repair line, however, is on wheeled 
cradles or trolleys, which can be hauled from stage to 
by means of power winches conveniently located 
in the pit. At three of the repair stages a gantry 
structure is provided for supporting portable electric 
tools. Each of these structures resembles a cage 
enclosing the firebox end of the boiler. The gantry 
in which holes are tapped for new stays is illustrated by 
the photograph reproduced in Fig. 2, on page 346. 

The tools used for tapping are supported by over- 
head runways and are provided with - telescopic 
balancers. They are reversible and run under load at 
185 r.p.m. This speed is higher than that of the 
compressed-air machines previously used, but despite 
this, tap breakage shows a marked reduction. This 
may be attributed to an improvement in the accurac 
of the balancing arrangements. The stay-fitting 
tools are similar to the tapping tools; they are 
balanced and run at the same speed. The drills 
for drilling out old stays have a spindle speed of 
500 r.p.m. Power for feeding the drill is taken from 
|the compressed-air supply, there being a small air 
cylinder at the back of each tool, with a plunger 
which bears against an adjustable ‘thrust-bar forming - 
part of the gantry structure. Water at low pressure 
is supplied to act as a lubricant for outing tools. 

ic power for the tools is supplied at the relatively 
high frequency of 200 cycles a second by two 25-kVA 
rotary-converter sets, shown at f in Fig. 1. Although 
the spindle s 8 are as stated above, the armature 
speed for machines is 1,200 r.p.m.; the lower 
indle-speeds are obtained through gearing. 
Under the new scheme, all boilers removed from 
engines on arrival at the works for general repair are 
stripped of tubes and elements preparatory to examina- 
tion of the remaining parts. Boilers that are not 
found to require heavy repairs are brought into line 
for passing through the shop shown in Fig. 1. Whether 
they follow line A or line B, the sequence of operations 
performed on them will be the same, and, consequently, 
the letters and numerals referring to equipment and 
boiler position, respectively, are shown in Fig. 1 in 
duplicate. At the commencement of its journey down 
the line, and before entering the drilling gantry, a 
boiler is inspected for faulty rivets and staybolts. The 
heads of staybolts requiring renewal are centred, and 
rivets requiring replacement are removed. A pneumatic 
punch is used for the one operation, while flame cutting 
is employed for the other. The boiler is then lifted 
by the overhead crane on to a trolley and, starting 
from position 1, Fig. 1, is drawn beneath the drilling 
| gantry 4, so that the boiler will occupy position 2. 
Hauling is done by the winch at d. All the stay- 
bolts requiring replacement are drilled while the boiler 
remains in one position. The gantry is designed so 
| that the drilling tools can be used with a minimum 
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of effort at all points on the inner and outer firebox 
wrapper plates, back plates, and throat plates, irre- 
spective of the type of boiler undergoing repair. When 
the staybolts have been drilled at both ends, the boiler 
is drawn forward on its trolley into position 3, where 
the drilled staybolts are broken down and removed 
by pneumatic hammers. If, at this stage, new plates 
have to be fitted, the boiler is transferred temporarily 
by the crane to point 3’ on the unoccupied track, so 
as not to delay the progress of the boiler immediately 
following. The latter at once proceeds to the vacated 
position 3. After the re-plating has been done, the 
side-tracked boiler is returned to position 3 in readi- 
ness for removal by winch e¢ to position 4 within the 
tapping gantry 6. Here the staybolt holes are re- 
threaded to receive new stays. From position 4 the 
boiler is drawn by winch e into position 5 inside the 
stay-fitting gantry, which is similar to the tapping 
gantry. With new staybolts fitted, the boiler is moved 
to position 6, or, alternatively, to 6’, where the stay- 
bolts are riveted over. Here, also, rivets previously 
removed are replaced by new ones. The plates are 
caulked and minor repairs of a miscellaneous kind are 
most conveniently carried out at this point. Having 
finished its passage down the shop described, the boiler 
is moved elsewhere for tubing and any other major 
operations that may be necessary to render it fit for 
re-incorporation in an engine 





ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac, 1944.— | 


Though the prolongation of the war is restricting the 
amount of photography done by private individuals, 
who now have great difficulty in obtaining the necessary 
materials, there is ample scope for commercial and 
scientific applications. 


will be released of many new developments. In the 
meantime photographers seem to be deriving inspiration 
from their difficulties. In the section entitled “ Epi- 
tome of Progress" in this year’s Almanac, G. T. Eaton 
and J. I. Crabtree show that the use of sea water for 
washing films or papers is not only practical but 
beneficial, provided that fresh water can be obtained 
for a final wash of about five minutes. M. L. Haselgrove 
describes the preparation in a hurry of slides. for an 
urgent A.R.P. lecture. Rapid document copying, the 
obtaining of contact prints from wet negatives, and 
the repair of irreplaceable equipment provide subjects 
for other notes of particular war-time interest. In a 


review by the Editors of “ Scientific and Technical | 
Photography ” mention is made of the ever increasing | 


service being rendered by X-ray photographic methods 
in the field of metallurgical development. Cinemato- 
graphy is said to be finding a variety of new applica- 
tions, and mention is made of the notable investigation 
work done by the London Midland and Scottish Rail- 
way on the profile of wheel tyres and on locomotive 
balancing, utilising the film camera as a means for 
procuring records of happenings that could not be 
conveniently observed in any other way. “ The Photo- 
graphy of Lightning,” “ Superfluous Formule,” and a 
new “ Glossary of Chemical and Technical Terms Used 
in Photography” are three among the many short 
sections of this handbook which will appeal more 
particularly to the scientific reader. As in previous 
years, the pictorial possibilities of photography are 
portrayed by a series of 32 beautiful gravure plates 
giving a wide diversity of subjects. The Almanac, 
which is of the same size as last year’s edition, is still 
priced at 3s. 6d. net in paper covers, or at 5s. net in 
cloth. The publishers are Messrs. Henry Greenwood 
and Company, Limited, 24, Wellington-street, London, 
W.C.2. 


The pressing requirements of | 
industry and the fighting services have accelerated | 
progress in many directions, so that after the war details | 





Fie. 2. 


REVOLUTION COUNTER.—A revolution counter now 
being manufactured by Messrs. F. Claudet, Limited, 23, 
Gloucester-way, London, E.C.1, is of the five-figure 
type, runs either clockwise or counter-clockwise and 
may be driven from either end as desired. It is re-set 
to zero by one turn of a key, and may be used as a stroke 
counter. 
which render the counter specially suitable for the cable- 
manufacturing and allied industries. 

Quick-AcTING CLAMP.—The manufacturers of the 
“Speetog”’ quick-acting toggle clamp, described and 
illustrated in ENGINEERING, vol. 154, page 16 (1942), 
inform us that an alternative, but generally similar, 


Various attachments are available, some of | 


GanTRY For Tapprne Staysoitt HOo.gs. 


device is now available and is known as the “‘ Camtog 
| Featherweight ” clamp. The new clamp has been 
developed for use where headroom is limited; for ex- 
ample, in certain milling, planing and grinding operations. 
| In the original “ Speetog "’ clamp the locking handle is 
|in the vertical position when the work is being held 
down, but in the new “ Camtog” clamp the handle in 
| this condition is nearly horizontal so that the clamp is 
| much more compact in the vertical direction. The 
| holding down pressure is 350 lb. Rapidity of action is 
increased by a spring device for restoring the handle to 
| the loading position immediately the clamp is unlocked. 
The clamp is manufactured by Messrs. Speed Tools 
Limited, 10-16, Rathbone-street, London, W.1. 
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RELICS OF SIR MARC ISAMBARD 
BRUNEL AND HENRY MAUDSLAY. 


Tue Maudslay Society (hitherto known as “ The 
Men of Maudslay’s”"—the change of title is to be 
submitted to the members for ratification at the second 
annual general meeting, to be held to-morrow, May 6, 
at the Institution of Mechanical Engineers) has recently 


“ENGINEERING” 


| appears probable. Before describing the machine in 
| detail, it may be of interest to note that a reference to 


a similar appliance indicates that the subject of winding 
cord had occupied Brunel’s attention at an early 
period of his career. 

This reference occurs in Smiles’s short biography of 
Henry Maudslay. Writing of Brunel’s first contact 


| with Maudslay in the matter of the block-making 


acquired two interesting relics associated with the| machinery for Portsmouth Dockyard, Smiles says, 
early days of the famous engineering firm of Maudslay, | ‘‘ Brunel was a prolific inventor. During his residence 
Sons and Field, of Westminster Bridge-road, Lambeth. |in America, he had planned many contrivances in 
One of these is a small machine for winding wool, | his mind, which he now proceeded to work out. The 
illustrated in Figs. 1 and 2, herewith, and the other is | first was a duplicate writing and drawing machine, 
the clock, shown in Fig. 3, which surmounted the time | which he patented. The next was a machine for twist- 
office at the works entrance at Lambeth for the greater | ing cotton thread and forming it into balls; but, 
part of a century. | omitting to protect it by patent, he derived no benefit 

Readers of Samuel Smiles’s engineering biographies | from the invention, though it shortly came into very 
will recall that Henry Maudslay first achieved pro-| general use.” Since Brunel landed in Falmouth from 
minence as an engineer when he constructed for Sir| America in March, 1800, and as Smiles indicates that 
Mare Isambard Brunel a series of models of the block- | his thread-winding machine was the second task under- 
making machinery, which Brunel supplied to Ports-|taken by him after his return to England, it is not 





mouth Dockyard—where, it is understood, many of 
the original machines are still in existence and in use. 
Joshua Field, who ultimately became Maudslay’s 
partner, had been a draughtsman in the Dockyard, and 


it was in a similar capacity that he was first employed | 
by Maudslay, whose rapidly expanding business | 


speedily gave Field opportunities to prove his worth 
and also brought him into personal contact with 
Brunel, among other eminent engineers of the time. 
The wool-winding machine was designed by Brunel 
and given by him to Mrs. Field, whom, on one of his 
visits to Lambeth, he had found engaged in winding 
wool from the skein into a ball by the traditional 
method. The authenticity of the’ machine is un- 
doubted, as it has been preserved in the Field family 
since the date of its gift and has now been presented 
by Mr. Joshua L. Field, M.A., a grandson of the 
Mrs. Field for whom it was made, as an addition to the 
relics of the firm which are being collected by the 
Maudslay Society. It is not possible to state whether 
the machine was made by Brunel himself or made by 
Henry Maudslay to Brunel’s instructions; the latter 








unlikely that the wool-winding machine illustrated 
was based on it, and that, in consequence, it is a fairly 
early example of Brunel’s ingenuity in designing 
mechanisms. From the specific use of the phrase 
“forming it into balls,” it may be inferred that the 
thread-winding machine was not connected with cotton 
spinning, although the term “ twisting ” is employed ; 
since in neither the throstle nor mule, nor in the later 
ring-frame of 1830, is the cotton wound in balls, but 
on bobbins or spindles so that a cylindrical form 
results. To wind a thread into a ball, the axis of the 
bobbin would itself have to rotate in a plane at right 
angles to the direction of winding. This problem has 
been solved, at least partly, by Brunel in the wool- 
winding machine now to be described. 

From the photograph reproduced in Fig. 1 and the 
diagram, Fig. 2, it will be seen that the machine 
consists of a large pulley rotated by a crank handle 
and driving, by means of a cord belt, the actual winding 
mechanism, the whole being mounted on a wooden base. 
The base measures 24} in. by 11} in. overall, and the 
driving pulley is 114 in. in diameter. In the diagram, 











Fig. 3. 


the bearings for the different spindles are indicated only 
by dotted lines, the moving parts and the base alone 
being shown in full. The wool is indicated by a chain- 
dotted line. The drive from the hand-operated pulley 
is to a brass pulley, 7 in. in diameter, attached to a 
hollow spindle a, mounted in bearings on a pair of small 
pillars. The spindle is fitted at the operative end with 
an L-shaped finger 6, the extremity of which is turned 
over and bored with an eyelet. The wool to be wound 
is passed through the spindle a, through the eyelet, 
and is then given two or three turns on the spindle c, 
on which the ball is to be formed. The course of the 
wool through the spindle and eyelet will be clear from 
Fig. 2, and it will be appreciated that rotation of the 
spindle a and finger b will wind the wool round the 
spindle c. If the axis of spindle c were fixed, however, 
this action would result in the wool being wound in a 
disc rather than in a ball. The spindle c is, therefore, 
mounted in an L-shaped arm d, which can be tilted 
by means of the lever e to any position between that 
with the spindle lying horizontally and that with the 
spindle standing vertically. It would appear that 
the operator used the right hand to turn the driving 
wheel and the left hand to oscillate the lever e, so that 
the wool was wound, not always concentrically with 
the spindle, but at varying angles to its axis. The 
oblique winding thus obtained reproduced the turning 
of the ball, which is almost automatic when wool is 
being wound from a skein entirely by hand, and, as is 
well known, renders the structure stable. It will be 
realised that, since the spindle c can only be moved 
through an angle of 90 deg. and not one of 180 deg., 
the machine will only wind two diametrically-opposed 
“ quadrants” of the ball; that is, the obliquity of 
the winding is in one direction only and not in any 
direction round the whole sphere, as is done in ordinary 
winding by hand. As regards the feeding of the wool 
through the spindle a, it can only be conjectured that 
the skein to be wound was placed on a rotating “ wool- 
winder,” a device which is still to be seen in occasional 
use ; otherwise tangles might develop. 

The spindle c is not fixed in the arm d, but rotates in 
it. This rotation is derived from a wormwheel f, 
meshing with a worm g attached to the spindle a next 
to the driven pulley. This worm gear is clearly visible 
in Fig. 1, and reference to Fig. 2 will show that it 
drives a shaft h, the end of which bears a pinion meshing 
with a similar pinion on the shaft i. Since the shafts 
h and i are inclined to one another, the pinions are 
made slightly bevelled. The shaft i consists of three 
parts, namely, a short length supported in bearings 
near the pinions, a long central telescopic piece, and a 
short length carried in bearings on the arm d and 
provided with a bevel pinion meshing with a bevel 
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wheel on the spindle c. The three parts of shaft i are 


| 


coupled by two universal joints, or Hooke’s couplings, | 


readily distinguishable in Fig. 1. Reference to the 
arrows indicating direction of motion in Fig. 2 will 
make it clear that spindle c is driven in the opposite 
direction to spindle a, and it will be evident that both 
the worm gear and bevel gears act as speed-reducing 
gears; spindle ¢c, as a matter of fact, makes only one 
revolution to about 50 revolutions of spindle a. The 
object of this arrangement is, no doubt, to keep a 
definite tension on the wool as it is wound, so that the 
finished ball is compact and not loose. 

The reason for the adoption of the universal joints 
in the shaft ¢ will be at once apparent, but it is not so 
evident at first sight why the shaft is also telescopic. 
When the arm d is turned with the spindle c vertical, 
in order that the wound ball may be removed, the 
universal joint nearest to the arm describes an arc of 
90 deg. round the pivot of the arm, in a vertical plane, 
and, in consequence, the shaft i moves through a conical 
path. Had the path thus described been a right cone, 
there would have been no need for a telescopic shaft, 
but, owing to the position of the driving pinions, the 
path is that of the envelope of an oblique cone and 
the length of the shaft must accordingly vary. The 
amy is effected by making the body of the central 
part of the shaft of tubing, into one end of which the 
universal joint at the pinion end is brazed; the leg 
of the joint at the other end slides in the tube and is 
slotted, a pin through the tube and slot transmitting 
the torque while permitting change of overall length 
of the central part of the shaft. A curious effect of 
this mechanism is notable in operating the machine. 
If the wool is started on spindle ¢ and the lever d is 
not held down, further operation causes automatic 
tilting of the arm, in an anti-clockwise direction. The 
movement is slow and ceases when the arm is about 
30 deg. from the horizontal. Although this creeping 
motion conduces to the correct ball form, it is evident 
that positive operation of the lever ¢ is required to 
complete the ball indeed, the lever should be oscillated 
up and down until winding is completed. The arm 
is pivoted at a point in line with the longitudinal 
centre of spindle c, which is 2 in. long by ¥ in. in 
diameter and has four flats formed on it to give an 
initial hold for the first few turns of wool. 
meter of a fully-wound ball would, therefore, be 2 in. 
The eyelet of the finger 6 rotates in a circle about the 
longitudinal centre of the spindle. Rotation of the 
finger is possible, with resultant winding, until the 
= is turned into very nearly the vertical position. 
The spindle c must be moved to the vertical position, 
of course, for the finished ball of wool to be removed. 

On trying the machine, some difficulty was experi- 
enced with the drive owing to slip of the belt, which 
had become slack through age, as is evident in Fig. 1. 
It is of whipcord with a scarcely discernible splice and 
from the fact that there are three grooves on the 
driving wheel and two on the driven pulley, it may 
be that there were originally two belts. The addi- 
tional groove on the driving wheel is difficult to 
account for. The intention may have been to make 
the grooves of different depths, so that shifting the 
belt on to a larger diameter would take up any slack 
and so check slipping; but, in fact, no difference in 
diameter is perceptible. The machine is carefully 
finished and when new, with the brass of which many 
of its parts are made in an untarnished condition and 
the mahogany of the stand and driving wheel highly 
polished, must have presented a handsome and work- 
manlike appearance. Of its utility when only an 
occasional ball of wool had to be wound there is, 
naturally, no record, but the machine is striking 
evidence of the working of a mind so saturated with 
ideas of mechanism that it found delight in giving 
those ideas play in the production of even a compara- 
tively trivial domestic appliance. 

The clock, illustrated in Fig. 3, was, as already 
stated, the works clock at Westminster Bridge-road, 
and has a particular interest in that the monitory 
inscription on its face is reputed to have been painted | 
on the direct instruction of Henry Maudslay. Certainly, 
its message, “Remember! Time wasted cannot be 
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The dia- | 


jare “The Heating of Open-Hearth Furnaces with 


| R. W. Evans; and “ The Study of the Thermal Per- 


regained,” seems characteristic of Maudslay, whose un- | 


ceasing industry was traditional. The clock, which 
has a face 19 in. in diameter, with Roman figures 1} in. 


high, is enclosed in a wooden frame 23} in. square, | 


painted black and supported by two brackets. The 


movement is accessible through doors in the bottom | 


and one side of the case and is still in place. 
history is summed up in the 
tablet seen attached to the bottom of the door of the 
case, this inscription reading as follows: “ Presented 
to/Men of Maudslays, (Maudslay Sons & Field of 


Its | peratures,” by Mr. D. A. Oliver and Mr. T. Land; 
inscription on the | “ The Emissivity Characteristics of Hot Metals, with 
Special Reference to the Infra-Red,” by Mr. D. J. 
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Associate Member.—John Walter Albert Ager, B.E. 
(N.Z.), Wellington, N.Z.; David Denzil Bean, B.Sc. 
(Manch.), Banstead, Surrey; Franciscus Johannes 
Bestbier, B.Sc. (Cape Town), Beaufort West, Cape 
Province, S. Africa; Alan Arnold Brown, Bombay, 
India; Horace Roy Brown, B.Sc. (Eng.) (Lond.), 
Leeds ; Alfred Dance, B.E., B.Sc. (Sydney), Homebush, 
N.S.W., Australia ; Frederick Sandrock Fulton, B.Sc. 
(Witwatersrand), Johannesburg, 8. Africa; James 
Keble Martin, B.E., B.Sc. (N.Z.), Christchurch, N.Z. ; 
Donald Charles Nicholson. B.Sc., (Eng.) (Lond.), Sutton, 
Surrey ; Leslie John Odoire, Port Elizabeth, S. Africa ; 
Leslie Francis Offer, B.Sc. (Eng.) (Lond.), London, 
N.15; Arthur Oliver Pearlman, B.Sc. (Eng.) (Lond.), 
Bath; Cecil Joseph Railton, Twickenham; Jeffrey 
Shombrot, B.Sc. (Eng.) (Lond.), Gourock; Edward 
Craig Smith, Ph.D., B.Sc. (Eng.) (Lond.), Hove ; John 
Alan Stewart, B.Sc. (Witwatersrand), Johannesburg ; 
Leslie Vaughan Williams, B.Sc. (Eng.) (Lond.), Chiches- 
ter; Geoffrey Wood, B.Sc. (Eng.) (Lond.), Calcutta. 


Student to Associate Member.—Richard Alexander 
Abbott, Ruislip; Douglas Wylie Brown, B.Sc. (Glas.), 
Bridge-of-Weir, Renfrewshire ; Robert Dunlop Brown, 
Jr., B.Sc. (Manch.), Alderley Edge, Cheshire ; Selwyn 
Rodney Cobb, M.A. (Cantab.), Basingstoke; Noel 
James Cochrane, B.Sc. (Belfast), Beaconsfield, Bucks. ; 
Norman George Cooper, B.Sc. (Eng.) (Lond.), Gosport, 
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Hants. ; Rabindra Chandra Das Gupta, B.C.E. (Patna), 
Sivagana, India; Ronald George Geering, Chichester ; 
Gerald Greenhalgh, Newcastle-under-Lyme ; Thambiah 
Guneratnam, Colombo, Ceylon ; Philip Howard Hague, 
B.Sc.Tech, (Manch.), Denton, nr. Manchester; Eric 
Arthur Harden, B.Sc. (Eng.) (Lond.), London, 8.W.16 ; 
Peter Henry Hicks, B.Sc. (Eng.) (Lond.), Nairobi, 
Kenya; Glyn Ingman Jones, Prestatyn; Morris 
Philip Kingsley, B.Sc. (Eng.) (Lond.), Harrow ; George 
Cyril Lillicrap, B.Sc. (Eng.) (Lond.), Bexleyheath, 
Kent ; Ronald William Alexander MacKichan, D.F.C., 
B.A. (Cantab.), Ashtead, Surrey; Lambertus Meijer, 
B.Sc. (Witwatersrand), East London, S. Africa; 
Edward Parr Wilmot Morgan, B.Sc. (Bristol), Torquay ; 
Michael James Morton, B.Sc. (Eng.) (Lond.), Bourne- 
mouth; Jack Edleston Pavitt, London, S.W.1; 
Anthony Boyse Kelso Tyndall, B.A., B.A.I. (Dublin), 
New Ross, Co. Wexford, Eire; Ronald Richardson 
Walker, Nairobi, Kenya ; Idris George White, Bangor, 
Caernarvonshire; George Howard Wilkins, Esher, 
Surrey. 
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THE IRON AND STEEL 


INSTITUTE. 


As previously announced in our columns, the | 
annual general meeting of the Iron and Steel Institute 
will be held on Thursday, May 11, at the offices of the | 
Institute, 4, Grosvenor-gardens, London, S.W.1l. At! 
the morning session, which opens at 10.45 a.m., the | 
business will include the announcement of the award | 
of the Bessemer Gold Medal for 1944 to Mr. Essington | 
Lewis, C. H., Director-General of Munitions and of | 
Aircraft Production for Australia, and formerly of | 
the Broken Hill Proprietary Company, Limited; the 
presentation of the Report of the Council and state. | 
ment of accounts for 1943, and the induction of the 
President elect, Mr. Arthur Dorman, by the retiring 
President, Mr. James Henderson. Mr. Dorman will | 
then deliver his presidential address, after which two | 
papers will be presented and discussed jointly. These 
Mixed Coke-Oven and Blast-Furnace Gas,” by Mr. 
formance of Open-Hearth Furnaces by the Correlation 
of Operating Data,” by Dr. A. H. Leckie. The morning 
session will be adjourned at 12.45 p.m. 

At the afternoon session, which will open at 2.30 
p-m., two groups of papers will be presented and each 
group will subsequently be discussed jointly. The 
first group will consist of five papers. namely, “ Survey 
of Liquid Steel Temperatures in Basic Open-Hearth | 
Furnaces,” by Mr. D. Manterfield; “ Barrier-Layer 
Photo-Electric Cells for Temperature Measurement,” 
by Mr. T. Land; “A Thermocouple Method for the 
Measurement of Liquid-Steel Casting-Stream Tem- 





Price and Dr. H. Lowery ; and “ The Drift of Selenium 
Photo-Electric Cells in Relation to their Use in Tem- 
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PERSONAL. 

Sir GEORGE NELSON, M.I.E.E., M.I.Mech.E., has been 
elected President of the Federation of British Industries 
for a second year of office. 

Mr. EVELYN BINGHAM BARING has been co-opted to 
become a member of the board of the Southern Railway 
Company to fill the vacancy caused by the death of Mr 
ROBERT HOLLAND-MARTIN. 

Mr. R. Grierson, M.I.E.E., M.I.Mech.E., M.1.H.V.&., 
has been nominated by the Council of the Institution of 
Electrical Engineers to serve as a representative of the 
Institution on a technical committee set up by the 
British Standards Institution to revise Standard spevi- 
fications covering hot-water tanks and cylinders. 

Mr. F. J. Suorron, J.P., managing director of Albion 
Drop Forgings, Limited, has been made chairman of 
the company in succession to the late Mr. J. T. Brock- 
HOUSE. Mr. Shotton, however, will continue to serve as 
managing director. 

Mr. E. B. Burton has been appointed chairman of 
Messrs. J. Brockhouse and Company, Limited, in succes 
sion to the late Mr. J. T. Brocknouse. Mr. J. L 
BROCKHOUSE has been made managing director and 
Mr. E. P. Asa, the secretary, has been elected to a seat 
on the board. 

Owing to pressure of other duties, Sin PATRICK ASHLEY 
Cooper has resigned his position as deputy chairman of 
Aron Electricity Meter, Limited, but remains a director 
Mr. A. N. Rye, M.I.E.E., has resigned the position of 
managing director and has been elected deputy chairman 
Mr. L. FREEMAN, A.M.I1.E.E., formerly general manager 
has joined the board and has been elected managing 
director. 

Simm FRANK ALEXANDER has succeeded Mr. G. WIGHAM 
RICHARDSON as Second Master of the Worshipful Com 
pany of Shipwrights for the ensuing year. 

Mr. A. J. Boyp, managing director of the Metro 
politan-Cammell Carriage and Wagon Company, Limited. 
has been made a director of Associated Electrical Indus 
tries, Limited. 

Mr. G. H. GREEN, senior partner in the firm of Swindell 
and Company, Netherton, near Dudley, Worcestershire 
has been elected President of the Edge-Tool Manufa 
turers’ Association. 

Mr. FREDERICK FRANKS has been appointed a director 
of Messrs. George Robson and Company (Conveyors) 
Limited, Eclipse Engineering Works, Hodgson-street 
Sheffield, 3. 

Mr. Doveras Hay, M.C., B.Sc. (Eng.), M.Inst.C.E.. 
M.I.Min.E., has relinquished the position of general 
works manager of Thorncliffe Coal Distillation, Limited, 
owing to pressure of other duties. His successor is 
Mr. JoHN BRADWELL, hitherto works manager of the 


Smithy Wood plant of the firm. 


Mr. A. HEALEY, B.Sc., has been awarded the Colwyn 
Gold Medal by the Institution of the Rubber Industry, 
for conspicuous services in connection with the technique 
of tyre manufacture. Mr. Healey, who, at present, is 
adviser on synthetic rubber usage to the Rubber Control. 
Ministry of Supply, is a director of the Dunlop Rubber 
Company, Limited. 

Mr. C. G. CRAVEN, town-planning officer to the 
Sheffield Corporation, has been appointed planning officer 


| to the Central and South-East Scotland Regional Plan- 


ning Committee, which administers an area of over 
24 million acres, including Edinburgh. 

CoLoNEL 8. J. THompson, D.S.O., D.L., M.I.Mech.E.., 
has been elected chairman of Messrs. John Thompson 
Engineering Company, Limited, for the ensuing year. 

Mr. G. H. A. Hvenes, F.S.1., who has been director of 
the Eastern Federation of Building Trades Employers 
for the past 15 years, has been appointed director of the 
London Master Builders’ Association. Mr. W. J. 
RuDDERHAM, who has been secretary of the Association 
since 1919, and has carried out much valuable work for 
the industry, remains in his present position. 





Tue InstirvTe oF Metats.—The 34th annual May 
Lecture of the Institute of Metals will be delivered by 
the Astronomer Royal, Sir Harold Spencer Jones, M.A., 
Se.D., F.R.S., at 6 p.m., on Wednesday, May 17, at the 
Institution of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, London, 8.W.1. The subject of the lecture 
will be “‘ Metals in the Stars.” 

Tue NEWCOMEN Soctery.—Arrangements are now 
being made for a summer meeting of the Newcomen 
Society, of one whole day’s duration, to take place in 
Birmingham on Thursday, June 15. A detailed pro- 


Lambeth & East/Greenwich) by the Maudslay Motor | perature Measurement,” by Mr. J. A. Hall. The 
Jo. Ltd. of Coventry &/Castle Maudslay, Alcester, | second group of papers will consist of two contribu- 
Warwickshire./This clock for many years hung at/| tions, namely, “ A Study of a Shell-Steel Ingot,” by 
the gateway of Maudslay’s/Works: It was transferred | Dr. D. Binnie ; and “ The Examination of a Rimming- 
to Coventry when Maudslay’s closed/down in 1900: | Steel Ingot Containing 0-29 per Cent. of Carbon,” by 
Escaped the ‘ Blitz’ which destroyed the/City of | Dr. T. Swinden. No dinner or luncheon for members 
Coventry in 1940.” | is to be held this year. 


gramme is being drawn up, but will be sent only to 
members who apply for it. As difficulties in connec- 
tion with reservations, etc., are likely, members are 
asked to notify the assistant secretary, Miss G. Bingham, 
O.B.E., 43, King’s-road, London, 8.W.3 (Telephone 
SLOane 8883), as soon as possible, of their intention to 
attend the meeting. 














MAY 5, 1944. 


ENGINEERING. 





349 











NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Some reduction in output has 
resulted from the scarcity of fuel-«supplies. Only re- 
rollers have been able to maintain large outputs so that 
users of plates, sections and bars have benefited. Some 
branches have sufficient orders to keep them busy for 
about a year, go that the outlook is fairly good. Sheet- 
makers have more orders than they can deal with, and 
new business cannot be delivered before the end of 
Period 3. No change has occurred in market prices, 
which are as follows :—Boiler plates, 171. 12s. 6d.; ship 
plates, 161. 38.; sections, 151. 8s.; medium plates, 4 in. 
and thicker, rolled in sheet mills, 211. 15s.; black-steel 
sheets, No. 24 gauge, 221. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d., all per ton, for home 
delivery. 

Malleable-Iron Trade.—Raw materials are adequate 
for present needs and business is continuing steadily. 
There is no alteration in market prices. 

Scottish Pig-Iron Trade.—Iit is expected that as fuel 
supplies increase, outputs will return to nearly normal 
levels. Raw materials are in adequate supply and no 
alteration has been made in market prices. 





NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Welsh Coal Trade.—Strong conditions ruled on 
the Welsh steam-coal market throughout the week. The 
demand was active, but with order books filled with 
priority business, very few ordinary industrial transactions 
could be undertaken. Export business was strictly 
limited, as owing to the shortage of supplies it was 
necessary to conserve coal as much as possible for the 
home trade. All the large grades were in strong demand 
and were difficult to stem forward, and the demand was 
also keen for sized and bituminous smalls which were 
extremely scarce and were strong in tone. Best dry 
steam smalls received a good deal of attention but were 
not easily secured, but the inferior kinds were available 
on a small scale. There was little demand for gas cokes 
but the foundry sorts were in sustained request, and were 
only sparingly available. 

Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tin-plates and their substitutes is quieter, but 
that there is no slackening in the demand for steel sheets. 
Makers of these are fully booked and are reluctant to 
increase their commitments. The demand for iron and 
steel scrap is maintained and, in most cases, consumers 
are receiving satisfactery deliveries. The prices of iron 
and steel products are as follows :—Standard-quality 
coke tin-plates, per box of 108 Ib., containing 112 plates 
measuring 20 in. by 14 in., 29s. 9d., f.0.r., for home con- 
sumption and 30s. $d. f.o.b., for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 4$d., per 
box, f.o.r., for home consumption. Unassorted tin-plate 
base uncoated plates 25s. 9d. per box, f.o.r., at makers’ 
works. Galvanised corrugated steel sheets, No. 24 
gauge, in bundles, 261. 2s. 6d., and steel-sheet and tin- 
plate bars, 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig iron, 61. 14s., and Welsh basic pig fron, 
61. 0s. 6d., both per ton, delivered, and both subject to a 
rebate of 5s. 





ASSOCIATION OF NON-FERROUS METAL ORE SMELTERS. 
~An association of British smelters of the primary ores 
of aluminium, antimony, magnesium, tin, zinc and the 
precious metals, comprising The British Alaminum Com- 
pany, Limited ; British Tin Smelting Company, Limited ; 
Capper Pass and Son, Limited ; Consolidated Tin Smel- 
ters, Limited; Goodlass Wall and Lead Industries, 
Limited; Imperial Smelting Corporation, Limited: 
Johnson, Matthey and Company, Limited; Magnesium 
Elektron, Limited, and The South Wales Aluminium 
Company, Limited, has just been formed. The main 
objects of the association are the consideration and 
furtherance of common interests in the maintenance and 
development of the non-ferrous metal smelting industry 
in Great Britain. 





Power Jets, LimiTrep.—A new company, Power 
Jets (Research and Development), Limited, in which 
H.M. Government are the sole shareholders, has been 
formed to acquire Power Jets, Limited, the firm with 
which Group Captain F. Whittle, C.B.E., B.A., F.R.Ae.S., 
the chief inventor of the jet-propelled aeroplane is 
associated. The chairman and managing director of 
the new company is Dr. H. Roxbee Cox, D.L.C., B.Sc., 
F.R.Ae.S., and the other members of the board are Sir 
William Stanier, M.I.Mech.E., F.R.S., Dr. H. R. Ricardo, 
B.A., M.I.Mech.E., F.R.Ae.S., F.R.S., Mr. Sam H. 
Brown, Mr. E. N. Plowden, Mr. J. C. B. Tinling, and 
Mr. R. D. Williams. Mr. Tinling and Mr. Williams were 
on the board of Power Jets, Limited. Group Captain 
Whittle will act as chief engineer to the company. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield industry is picking up again 
with the help of better supplies of coal, gas and elec- 
tricity. Electricity charges are unchanged, but gas for 
industrial users has been advanced by a penny per 
1,000 cub. ft. owing to dearer coal and higher charges 
for wages and materials. High fuel costs are likely to 
become a vital problem in the future, but at present the 
cost is of little importance if the fuel is available when 
wanted. Coal is undoubtedly permanently dearer as a 
result of the wages and other concessions to miners. 
Protests are not clamant except from public-utility under- 
takings which resent being charged a higher price for 
outcrop coal to correspond with the higher prices of pit 
coal. Electricity undertakings in Yorkshire have refused 
to pay the higher charges for outcrop coal, which, in the 
case of the Sheffield undertaking, represent one-fifth of 
the fuel used. 

South Yorkshire Coal Trade.—Coal is still very scarce, 
but outputs are tending to improve, and special facilities 
are afforded for the quick transit and distribution of all 
fuel as it becomes available. Fuller supplies of coking 
coal have restored the production of coke to a reasonable 
level, and made it possible to increase considerably the 
supply of coke-oven gas through the South Yorkshire 
Gas Grid, with consequent advantages to Sheffield 
industry. Supplies of washed and graded steam coal 
are fully earmarked well into the present month, and there 
is practically nothing to spare for non-essential users 
other than inferior grades of coal. There is a pronounced 
scarcity of house coal. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades are little changed. Slackness at many foundries 
has reduced the demand for pig iron but the substantial 
orders on hand for special castings for war purposes is 
absorbing the supplies of low-phosphorus iron, refined 
qualities and hematite descriptions. Deliveries of semi- 
finished and finished iron and steel are still heavy, but 
barely meet the demands. 

Foundry Iron.—Stocks of foundry pig are large and, 
to check the increase in the tonnage stored at users’ yards, 
delivery allocations are issued less freely than has been 
the case for some time. The make of local brands is still 
small but outputs in other iron-producing centres are 
substantial and consumers in this area can readily obtain 
parcels of Midland qualities. ‘ 

Basic Iron.—Makers of basic iron continue to retain 
the whole of their output for the requirements of their 
own consuming departments. Although on a reduced 
scale, the requirements are considerable and are expected 
to inerease. 

Hematite, Low-Phosphorus and Refined Iron.—There is 
little prospect of a material increase in the limited make 
of hematite. Further improvement in the supply of 
hematite ores is not unlikely, but other difficulties prevent 
an expansion in the production of hematite. The distri- 
bution of the tonnage available, however, is carefully 
handled and producers are able to provide comsumers 
with parcels sufficiently large to meet urgent requirements. 
Outputs of low-phosphorus grades and refined iron are 
passing steadily into use. 

Manufactured Iron and Steel.—The fuel shortage still 
prevents full outputs of semi-finished and finished iron 
and steel from being obtained, but the aggregate tonnage 
make is at a high level and the parcels reaching consumers 
are sufficient to deal with essential needs. Maximum 
deliveries of steel semies are being called for to enable 
consumers to meet their heavy commitments. Re-rollers 
have numerous orders that will keep the mills busy for 
a considerable time. The demand for prime billets is 
straining the sources of supply and the extensive use of 
secondary material continues. The production of ingots 
is on a slightly reduced scale. Substantial contracts for 
heavy kinds of finished iron are keeping the producing 
plants busily occupied but the tonnage turnout of the 
lighter descriptions is moderate. Orders on hand for 
most classes of finished steel are heavy. New business 
in heavy joists develops slowly and the contracts in hand- 
are few, but the makers are actively engaged in the pro- 
duction of other commodities. Light.and mediuth sec- 
tions are sold well ahead and buyers are still in the 
market. Plate and sheet mills are operating at maximum 
capacity and bookings are sufficient to ensure the full 
activity of plants into the third quarter of the year. All 
available parcels of railway material are promptly taken 
up and colliery equipment is still in good request. 
Scrap.—Users of heavy steel scrap, good cast-iron scrap 
and machinery metal continue to press for larger deliveries 
of those commodities but the lighter grades are in only 








moderate request. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.— FY orkshire 
Graduate Section: Saturday, May 6, 2.30 p.m., The Great 
Northern Hotel, Leeds. Annual General Meeting. 
*“ Brains Trust” Discussion. (To be preceded by an 
informal luncheon at 1 p.m.) Institution: Friday, 
May 12,7 p.m., The Institution of Civil Engineers, Great 
George-street, Westminster, S.W.1. Lecture: “ Post- 
War Reconstruction in the Engineering Industry,” by 
Professor M. Postan. Yorkshire Section: Saturday, 
May 13, 2.15 p.m., The Hotel Metropole, King-street, 
Leeds. Joint Meeting with THe INsTITUTE OF INDUSTRIAL 
ADMINISTRATION. ‘“ Organising for Production,” by Mr. 
W. Puckey. 

INSTITUTION OF THE RUBBER INDUSsTRY.—Midland 
Section: Monday, May 8, 7 p.m., The James Watt 
Memorial Institute, Birmingham. Annual General 
Meeting. Films: (i) “ The World of Plenty.” (ii) ““ The 
Discovery of a New Pigment.” 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, May 
9, 5 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Annual General Meeting. (i) Annual Report of Council. 
(ii) Address on “‘ Tolerances and Their Effect on Physical 
Measurements,” by Sir Charles Darwin, F.R.S. 

INSTITUTION OF CIVIL ENGINEERS.—Road Engineering 
Division: Tuesday, May 9, 5.30 pm., Great George- 
street, Westminster, S.W.1. “ The Construction of Pave- 
ments on a Clay-Foundation Soil,” by Messrs. R. Glossop 
and H. Q. Golder. North-Western Association: Friday, 
May 12, 6.15 p.m., The College of Technology, Sackville- 
street, Manchester. Lecture: “ The Alean Highway,” 
by Colonel McMillion. Yorkshire Association: Saturday, 
May 13, 2.30 p.m., The Hotel Metropole, Leeds. “‘ The 
Planning of City Thoroughfares and Public Utilities,” by 
Mr. R. N. Pegg. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, May 9, 
5.30 p.m., 85, The Minories, E.C.3. “‘ Boiler Feed Water 
Regulation,” by Mr. H. Hillier. 

INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth- 
Western Centre: Tuesday, May 9, 6 p.m., The Engineers’ 
Club, Albert-square, Manchester. Annual General 
Meeting. ‘“‘ Restriking-Voltage as a Factor in the Per- 
formance, Rating and Selection of Circuit Breakers,” by 
Messrs. J. A. Harle and R. W. Wild. Transmission 
Section: Wednesday, May 10, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “‘ Remote Switching by 
Superimposed Circuits,” by Mr. J. L. Carr. Institution : 
Thursday, May 11, Savoy-place, Victoria-embankment, 
W.C.2. 5 p.m., Annual General Meeting of the Benevo- 
lent Fund. 5.30 p.m., Institution Annual General Meet- 
ing for Corporate Members and Associates only. Annual 
Report of the Council. 6.15 p.m., “‘ Modern Submarine 
Cable Telephony and the Use of Submerged Repeaters,” 
by Mr. R. J. Halsey. Cambridge and District Wireless 
Group: Thursday, May 11, 8.15 p.m., University 
Engineering Department, Cambridge. “The Contri- 
bution of Cambridge to Radio Engineering,” by Dr. 
E. B. Moullin. South Midland Students’ Section: Friday, 
May 12, 6.30 p.m., Loughborough College, Leicestershire. 
Chairman’s Address: “‘ The Installation and Repair of 
Industrial Electrical Equipment,” by Mr. R. A. Joseph. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 

Centre: Tuesday, May 9, 7 p.m., The Technical College, 
Coventry. ‘“‘ Petrol: Its Development, Past, Present 
and Future, with Some Notes on the Potentialities of 
High-Octane Fuels for Road Vehicles,” by Mr. H. 
Fossett. London Graduates’ Section: Sunday, May 14, 
3 p.m., 12, Hobart-place, S.W.1. “‘ Ball Bearings,” by 
Mr. M. J. Knaggs. 
INSTITUTION OF NAVAL AROCHITECTS.—Wednesday, 
May 10, 2.30 p.m. and 5 p.m.; Thursday, May 11, 
2.30 p.m., Institution of Mechanica] Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. For programme, see 
page 228, ante. 

IRON AND STEEL InstrTuTE.—Thursday, May 11, 
10.45 a.m. and 2.30 p.m., 4, Grosvenor-gardens, West- 
minster, S.W.1. Annual General Meeting. For pro- 
gramme, see page 348, opposite. 

INSTITUTE OF METALS.—London Local Section : Thurs- 
day, May 11, 6.30 p.m., Junior Institution of Engineers, 
39, Victoria-street, S.W.1.. ‘“‘ Modern Metal-Working 
Equipment,” by Mr. C. E. Davies and Dr. L. R. Under- 
wood. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
May 12, 5.30 p.m., Storey’s-gate, St. James’s Park, 
S.W.1. Informal Meeting. Exhibition of Films. 
MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
May 12, 6.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Annual General Meeting. “The Applica- 
tion of X-Ray Crystal Analysis Methods to Engineering 





Problems,” by Mr. F. Brech. 
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Offices for Publication and Saretnementa, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TezxonaPuic { “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
Te.ersons Nompzr—TEMriz san 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies . £218 6 
Thick paper copies ........ £3 3 0 
For all other ——— abroad— 
Thin paper copies... £3 3 0 
Thick paper copies £3 7 6 


Pome and Colonial subscribers receiving incom- 
plete copies ry the newsagents are requested to 
communicate the nS the om together with 
the agent’s name and ad 
Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The — for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
eneinch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the oe is 18s. per inch. Payment must 
rs for single advertisements, other- 
wise their fasustion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 








All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Limited, Cross Branch.” Post Office 


Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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THE DRAUGHTSMAN AND 
HIS STATUS. 


On page 355 of this issue, we print a letter which 
introduces a host of matters on which highly contro- 
versial views are likely to be held; but, because of 
the divergent opinions which will certainly exist 
on at least half a dozen of the points mentioned, 
some consideration of its suggestions and supporting 
arguments may not be out of place. The writer of 
the letter, Mr. Arthur R. Short, puts forward the 
proposal that there might be formed an “ Institution 
of Draughtsmen,” having as its prin- 
cipal aims to “ raise the status of draughtsmen,” to 
bring them together for the purposes of technical 
discussion and mutual instruction, and to encourage 
young draughtsmen by recognising their developing 
competence at an earlier stage (and, by implication, 
with the acceptance of a more modest degree of 
technical qualification) than would secure recog- 
nition by the senior engineering institutions. As 
justification for the proposal, Mr. Short refers to 
“the present elasticity of the definition of thedyord 
‘draughtsman ’”’ and alleges certain disad e8 
under which draughtsmen in general labour, which, 
he evidently believes, membership of such an ad hoc 
institution would alleviate, if not remove. His 
arguments may repay some examination. 

In the first place, there are strong arguments to 
be adduced against even a single addition to the 
existing multiplicity of institutions and societies 
established to cater for particular branches of the 
engineering fraternity, and any such scheme must 
expect to encounter some opposition on that ground 
alone; but if the need demonstrably exists, an 
eventual move to meet it is inevitable. There is 
no valid objection to the foundation of a society 
which will accept a lower standard of technical 
qualification than that demanded by the senior 
institutions, merely because its standard is lower, 
and the senior institutions themselves are unlikely 
to raise any such objection ; their Councils are wise 
enough to realise that “appetite comes with eating 
and that the more ambitious members of what may 
be termed, in no derogatory sense, a secondary insti- 
tution, are quite likely to feel encouraged in due 
course to attempt the higher professional distinction 


institution. There are objections, however, to the 
formation of a new society if the best that it can 
offer its members is no more than is available to 
them already; and it can have little prospect of 
healthy and vigorous development if its membership 
is to be recruited largely from the ranks of those 
who regard themselves as objects of unfair discrimi- 
nation or whose aim is merely to acquire that 
346 | mysterious quality, “ status,” by some short cut. 

With certain of Mr. Short’s premises we are in 
agreement, though we differ from him in his deduc- 
tions from them. There is, as he says, a regrettable 
vagueness about the term “draughtsman”; it is 
applied equally to the highly skilled man who can 
start with a clean sheet of paper and produce 
unaided a complete arrangement drawing of some 
specialised and complex mechanism, and to the 
almost completely untrained man whose function 
is merely that of a copyist—and who, often enough, 
is not even a good copyist. Such vagueness, how- 
ever, is not easy to avoid or correct when there 
are such wide variations in the character of the 
work that drawing offices have to undertake. It 
must be admitted that the man who describes 
himself simply, though accurately, as a draughts- 
man does not often achieve corporate membership 
of a qualifying institution, and may find difficulty 
in securing enrolment in the Central Register ; but 
it would be quite wrong to suppose that the real 
obstacle is the fact that he called himself a draughts- 
man or to infer that, if he could think of some more 
high-sounding designation, his admission would be 
more probable on that account. The real reason, 
almost without exception, is that his work does 
not entail the required degree of individual respon- 
sibility and/or that he does not possess the 
requisite experience and professional competence 
as measured by the standards in force for the time 
being. If he can overcome these disabilities, he 
will be accepted readily enough. He might be less 
ready to protest if he knew how many applicants 
defer their candidature until they are just over the 
age up to which an examination is compulsory, in 
the hope of achieving the bubble “ status ” without 
the hard work that examinations entail. 

Mr. Short anticipates the objection that the work 
of such an institution as he outlines is performed 
already by existing bodies, resuscitating the old 
complaints that their discussions are largely ““ mono- 
polised by the full members ” and that the younger 
associate-members and graduates must be diffident 
about taking part. Granted that there is a good 
deal of truth in these assertions (though, we believe, 
much less to-day than was the case in former years), 
he should not ignore the great expansion that has 
taken place, especially during the past decade, in 
the provision of sectional meetings and special 
sub-divisions of institutions for the particular 
benefit of the junior grades. Most of the big insti- 
tutions now have their graduates’ or students’ 
branchés, and admission to these grades of member- 
ship involves no standard of technical attainment 
to which an intelligent young draughtsman should 
not be able to conform. He may not be permitted 
to remain in that grade indefinitely or to secure 
promotion to a higher grade without passing some 
qualifying examination and showing evidence of the 
necessary breadth and quality of practical experi- 
ence ; but these are not unreasonable requirements, 
and their fulfilment, in many cases, will follow 
almost as a matter of course if the individual 

the character to profit by his opportunities. 
It is a little difficult to see how a new institution 
formed specifically for draughtsmen could offer 
better advantages, or, indeed, any that are as good. 
In his remarks regarding the National Certificate, 
we fear that Mr. Short rather spoils his case by 
exaggeration ; but, when that has been discounted, 
there is still a substratum of truth in his contention. 
It is inevitable, perhaps, that, as National Certi- 
ficates become more plentiful, the value of the 
Certificate to the individual possessor suffers some 
relative diminution ; the same tendency has been 


” | in evidence for many years in.the case of university 


degrees. To object to this tendency, however, is to 
misunderstand one of the primary purposes of the 
National Certificate scheme, which was to effect a 
general improvement in the level of technical quali- 











of corporate membership of the appropriate senior 





fication. Obviously, if every young engineer 
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obtained the appropriate National Certificate, no 
holder would derive from it any personal advan- 
tage over his fellows; but the incentive to 
further effort ought not to be weakened thereby. 
Again, it is by no means clear how the position of 
the individual would be bettered if, to the National 
Certificate, he and his contemporaries uniformly 
added the distinction of graduateship in an insti- 
tution which, by requiring that qualification without 
specifying subjects, was merely creating a class of a 
lower educational standard than the Students of a 
senior institution. 

One fundamental point Mr. Short appears to 
have missed entirely, and that is the undeniable 
fact that the real benefits resulting from member- 
ship of any institution do not depend so much 
upon the qualifications necessary to secure admis- 
sion as upon the contribution that the member 
makes to its corporate life after he has been admitted. 
In no field of human activity is it more true than 
in professional institutions, that it is more blessed 
to give than to receive. Those who gain the most 
from membership of an institution or association 
are those who put most into it. Any who feel, as 
Mr. Short appears to do, that none of the existing 
organisations caters sufficiently for their needs 
would be well advised to try the experiment of 
joining the nearest society with the determination 
to take as active a part as possible in its proceedings ; 
even if this involves doing violence to a personal 
inclination to remain modestly in the background 
a8 @ permanent spectator—or, what is still less 
productive of positive benefit, a mere payer of 
subscriptions from a distance, known to his fellows 
only as a name in a list of members. Some few 
there must be whom necessity condemns to such a 
role, but they are much fewer than those who 
tamely accept it, or who adopt it under the impres- 
sion that, when they have acquired the right to 
append certain letters to their names, the resultant 
“status ’’ will attract to them all the advantage 
they desire. Asa rule, disillusionment comes quickly 
to the latter category. 

We would not have it thought that, in putting 
forward the foregoing comments, we are opposed 
to Mr. Short’s suggestion on principle; if that 
were true, a simpler and quite effective method 
would have been to refrain from printing his letter. 
Moreover, we have not forgotten that the North- 
East Coast Institution of Engineers and Shipbuilders 
originated in just such a letter, published 60 years 
ago in a Newcastle-on-Tyne newspaper over the 
pseudonym of “T-Square.” There are, however, 
certain differences in outlook and circumstances 
between the two letters which make it inadvisable 
to press the parallel to the point of assuming that, 
because the one institution took firm root, the other 
must do likewise. There are now many more insti- 
tutions and societies, especially of the non-qualifying 
type, than existed in 1884, and their local sections 
are widely spread. There are also many more 
branches of industry regularly employing persons 
whom they regard and designate as “ draughts- 
men,” and it is almost impossible to establish 
standards of competence which shall be generally 
applicable without being needlessly advanced at 
one end of the scale and quite inadequate at the 
other. A further complication, resulting from the 
incidence of two major wars in 20 years, is the 
presence of large numbers of men, of a wide range 
of ages, who obtained employment in drawing 
offices after a period of training which, at best, 
could fit them only for the simplest tasks or for 
some restricted purpose. In 1919, youths discharged 
from the Forces were being offered to engineering 
firms as “draughtsmen,” through the medium of 
the Labour Exchanges, whose equipment amounted 
to little more than three months’ training, a pair of 
set-squares and a Japanese-made slide rule. A few 
made good ; the majority either found other occupa- 
tions or remained mere copyists. No new institution 
could do much to lift such men out of the ruck ; but 
men who are determined to improve themselves, 
and have the capacity to do so, definitely can gain 
all the edvantages that Mr. Short envisages through 
the facilities already existing. They must realise, 
however, that “ status” is a recognition of compe- 
tence, conferred voluntarily by others who are able 
to judge ; it is not a mere receipt for a subscription. 
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COPPER CONDUCTORS FOR 
TRANSMISSION LINES. 


At the maximum voltage of 132 kV employed on 
the grid transmission lines, the question of corona 
loss is not a determining factor in design. Up to 
that voltage, a conductor diameter of } in., corre- 
sponding to a sectional area of about 0-175 sq. in., 
is sufficient to avoid corona loss and is also a reason- 
able size for a main transmission line. At the 
higher voltages, common in other countries, this 
correspondence between corona loss and current 
carrying and strength considerations does not 
apply. At 220 kV a conductor diameter of 1 in. 
is necessary, but a normal stranded cable of this 
size would be of unnecessarily large cross section 
and would be undesirably heavy. In these circum- 
stances various forms of hollow conductor have been 
designed and put into use, and an interesting descrip- 
tion of the main types was contained in a paper on 
“Copper Conductors for Overhead Lines ” read by 
Mr. G. W. Preston and Dr. H. G. Taylor before the 
Institution of Electrical Engineers on April 12. 
Although the information given may be of interest 
mainly to engineers concerned with electrical 
developments overseas, it is.possible that it may 
become directly applicable in this country. The 
Committee on Hydro-Electric Development in 
Scotland suggested that main transmission lines 
making connection to the projected water-power 
plants should be designed to operate at 264,000 volts. 

Of the various forms of hollow conductor which 
have been devised, perhaps the most obvious modi- 
fication of normal practice is the building up of a 
stranded cable from a number of small-diameter 
copper tubes which are produced by drawing a 
flat strip through a die. Less liability to damage 
during handling and erection is secured if in an 
arrangement of this kind the outer layer is built 
up from solid wires. In this case, as the outer layer 
provides the conducting area, the inner hollow wires 
can be made of brass. A further modification is 
to strand one or more layers of copper wire over an 
inner hollow core formed by a helical strip. Con- 
ductors of this type have been used in this country 
for substation connections and “bus bars, and the 
arrangement has been used in America for line 
connections. In some designs, hollow wires are 
interposed between the outer solid wires and the 
hollow core. An alternative method of making the 
core is to use a twisted I section, the inner layer of 
copper wires being stranded in the opposite direc- 
tion from the twist in the core. A more complicated 
arrangement consisting of six twisted I sections 
lying round a solid core of stranded wires and 
embraced by a single layer of wires has also been 
used. 

Hollow conductors of definite tubular form have 
also been employed. The Heddernheimer con- 
ductor is built up from a number of sections, the 
edge of each being dovetailed into that of the next 
so that a hollow flexible tube with smooth inner and 
outer surfaces is produced. A somewhat similar 
arrangement in which the sections are held together 
by elliptical key wires has also been used. The 
authors of the paper state that the Heddernheimer 
conductor has the lowest weight/diameter ratio of 
any hollow conductor so far used for line work, 
but that the tensile strength per unit of cross- 
sectional area of copper is slightly lower than that 
of other types. As the conductor consists of a 
single layer, the torque developed on stressing is not 
neutralised as it is in a conductor having alternate 
layers stranded in opposite directions. As a result, 
the conductor has some tendency to twist and when 
it was first erected a torque arm was used on the 
end of the conductor to prevent twisting as it was 
run out. Experience, however, has shown that 
this is not necessary. 

In any of these types of hollow conductor which 
are built up from stranded wires, steel or high- 
tensile copper alloy wires may be introduced to give 
greater tensile strength. This procedure has been 
employed largely with solid conductors. If the 
reinforcing material is of bronze, which is similar 
to copper in respect of modulus of elasticity, coeffici- 
ent of thermal expansion, corrosion resistance and 





electro-chemical potential, no difficulties arise, but 
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this does not apply when steel wires are used, 
Although there is no mechanical objection to the 
association of copper and steel, from the electro. 
chemical point of view matters are not so satis. 
factory. This has tended to retard the widespread 
use of steel-reinforced copper conductors, and an 
interesting section of the paper describes investiga. 
tions concerned with the protection of the stee! core 
of a reinforced copper conductor. The investiga. 
tions have extended over ten years. Test lengths 
of conductor embodying 21 different types of pro. 
tection were erected in a highly-corrosive atmo. 
sphere. They all consisted of a single layer of copper 
wires over a steel core. The various methods of 
protection employed fell into three classes, in the 
first of which metallic and non-metallic coatings 
were applied to individual steel wires; in the 
second, such coatings were applied to the core as a 
whole ; and in the third, waterproofing and rust- 
proofing compounds were applied to the conductor 
as a whole or to the steel core, or to both. 

In considering the results of this investigation it 
is emphasised that the atmospheric conditions in 
which they were carried out were unusually severe. 
This is illustrated by the fact that in a test length of 
steel-cored aluminium conductor after 9} years’ 
exposure the aluminium wires had lost 33 per 
cent. or 34 per cent. of their original tensile strength 
and the zinc coating on the outer wires of the steel 
core was badly corroded, although there was no 
sign of rusting. The results obtained with the 
reinforced copper conductors indicated that gal- 
vanising the steel wires alone is not a satisfactory 
protection, and that the application of a bituminous 
compound to a galvanised core, while having some 
beneficial effect, does not provide adequate protec- 
tion. There are, however, proprietary rust-proofing 
paints which promise to be more effective than the 
bituminous or asphaltic compounds hitherto used. 
Enamel or similar non-metallic coatings on steel wire 
promised to give good results and would be particu- 
larly suitable for single-wire cores because their 








extreme thinness would not affect stranding. For 
multiple-wire cores, the best protection was con- 
sidered to be some form of waterproof wrapping 
applied to the core asa whole. Finally, a stainless- 
steel core gave excellent results but was necessarily 
expensive. 

There is still another method of protecting steel 
cores which has proved entirely satisfactory in 
practice, but which was not included in the ten-year 
test. This is the use of copper-clad steel wires for 
building up the core. It is stated that although 
from time to time attempts have been made to 
produce by different processes copper-clad steel wire, 
the only really satisfactory material which has been 
manufactured and used to any large extent is that 
known as Copperweld. In the production of this 
material, copper is cast round a heated billet of 
steel under controlled conditions in such a way that 
the copper and steel are welded together. The 
billet is subsequently rolled and drawn to produce a 
wire having a steel core encased in a sheath of 
copper to which it is welded throughout its length. 
As suggested in the paper, it is remarkable that a 
composite material consisting of metals as different 
in physical properties as high-tensile steel and soft 
copper should be capable of being rolled and drawn 
and maintain at all stages approximately the same 
cross-sectional proportions of steel and copper. 
Naturally care has to be exercised to ensure that there 
is no undue eccentricity of the steel core in the 
finished wire and an adequate thickness of copper at 
all points of the circumference. Actually a mini- 
mum thickness of copper at any point is guaranteed 
by the makers, and the thickness is checked by 4 
magnetic method. As long as the copper sheath 
remains intact, such a composite wire has a corrosion 
resistance as good as that of a solid copper wire, 
combined ‘with an appreciably higher tensile 
strength. Two standard types of wire are pro- 
duced, one having a conductivity 40 per cent. of 
that of a solid copper wire and the other 30 per cent. 
The ultimate tensile strength is from 50 per cent. 
to 170 per cent. higher than that of hard-drawn 
copper, according to type and size and the quality of 
the steel. Conductors composed one of Copperweld 
wire and two copper wires have been extensively 
used in America for rural electrification lines. 
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NOTES. 


Tue LystrrutTion oF Evecrricat ENGINEERS. 


Tue thirty-fifth Kelvin Lecture was delivered in 
the lecture theatre of the Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, Lon- 
don, W.C.2, on Thursday, April 27, the lecturer being 
Professor E. C. Stoner, Se.D., F.R.S., and his subject 
“ Magnetism in Theory and Practice.’’ The delivery 
of the lecture was preceded by the presentation to 
Sir Ernest Thomas Fisk of the certificate of honor- 
ary membership of the Institution, the presentation 
being made by the President, Colonel Sir A. Stanley 
Angwin, D.S.O., M.C., who occupied the chair. In 
doing so the President explained that the distinction 
of honorary membership had been conferred upon 
Sir Ernest in appreciation of the services he had 
rendered in Australasia in the field of radio-com- 
munications. He was a past-President of the 
Institution of Radio Engineers (Australia) and had 
generally pioneered radio in Australia, including 
direct wireless communication with Great Britain, 
having received the first direct wireless message 
from England to Australia in 1918. In expressing 
his appreciation of the honour conferred upon him 
by the Institution, Sir Ernest remarked that while 
he was most happy to accept it, he regarded it in 
far greater measure as a recognition by the Institu- 
tion of the present and, he hoped, the great future 
importance to the British Empire of the Common- 
wealth of Australia. In conclusion, he said that 
although he had no authority to speak on behalf 
of the Institution of Radio Engineers or of the 
Institution of Engineers, Australia, he felt entitled 
to convey to the Institution their sincere greetings 
and good will. The President then presented the 
Coopers Hill War Memorial Prize and Medal to 
Mr. H. Page, M.Sc., for his paper on “*‘ The Measured 
Performance of Horizontal Dipole Transmitting 
Arrays.” He mentiortd also that the Faraday 
Medal had been awarded to Dr. Irving Langmuir, 
of the General Electric Company, Schenectady, 
N.Y., and would be presented to him shortly at a 
meeting of the American Institute of Electrical 
Engineers. Professor Stoner then delivered the 
Kelvin Lecture with which we hope to deal subse- 
quently. The vote of thanks to the lecturer was 
proposed by Professor C. L. Fortescue, who, in the 
course of his remarks, said the subject of the lecture 
was one in which engineers and theoretical physicists 
working together were. likely to produce great 
advances. The vote of thanks was seconded by 
Dr. E. B. Moullin and carried by acclamation. 


Tue Aut-Street Hovse. 


The prototype all-steel house now being exhibited 

on a site adjacent to the Tate Gallery, Millbank, 

London, by the Ministry of Works, may be fairly 

claimed to be a product of the engineering, rather 

than the building, industry. Its title ““ Emergency 

Factory-made House,” clearly indicates two of its 

characteristics, namely, that the design is not 

intended to represent a permanent dwelling, but 

one which can meet the demand for large numbers 
of temporary homes in a short space of time, and, 
one which consisting of pre-formed units, can be 
erected without employing large numbers of skilled 
men. A rectangular one-storey building on an area 
area of 166 sq. ft. within the walls, the house 
comprises a living room, two bedrooms, kitchen, 
bathroom, lavatory and shed. The walls are formed 
of hollow construction of sheet steel, the outer 
sheet being coated internally with a flocculent 
material to deaden resonance, and the intervening 
Space containing a layer of paper coated with 
aluminium foil and stretched on a wooden frame 
to provide insulation against radiated heat. The 
ceiling is similarly treated. The inner walls are at 
present left with the steel surface, but can be covered 
internally with plywood or similar material. The 
ridged roof, which has a slope of 6} deg., is carried 
on pressed steel girders and is of sheet steel with 
pressed ribs, like the external wall sheet, at intervals. 
It is tarred and sanded and the walls are painted. 
Steel casement windows are inserted. The floors 
are formed of sheet steel joists to which wood boards 
are screwed directly. Roof, walls, flooring and cills 


facture and assembly. The partitions between the 
several rooms are steel units, two of them containing 
wardrobes, cupboards, etc., and the other con- 
taining the hot water system. This unit comprises 
on one side a gas cooker, sink and refrigerator, and 
on the other side a bath and wash basin ; in between 
is a hot water tank. The hot water is derived from 
a stove in the living room, but the tank also con- 
tains an electrical immersion heater for use when 
the stove is not alight. The stove also supplies 
hot air by means of overhead trunks to the two 
bedrooms. There are heated towel rails and a heated 
clothes drying chamber, and electric lighting is 
provided for. The general construction exhibits a 
large number of examples of good steel pressing, 
doors, shelves, cupboards, sink, etc., being all thus 
fabricated. The only wood used, apart from the 
flooring, is in some of the wardrobe and cupboard 
fronts, a good figured plywood being employed as 
a finish. Altogether, considering the temporary 
nature of the house, the result is entirely satisfactory 
and the Ministry of Works may be complimented 
on a sound and ingenious solution to the problem 
of emergency housing. At the same time, there is 
no appearance of “ makeshift ” about it, and occu- 


which are lacking in very many of the older houses 
of the country. It may be noted here that the 
house is not open for inspection by the casual 
visitor, as, naturally, large numbers of persons can- 
not inspect it at the same time. The Government, 
through the Ministry of Health, have, however, 
issued tickets to local authorities for allocation by 
them, and use during certain hours of the day for 
a period of about one month. 


Tue InstTiTuTION OF MeEcHANICAL ENGINEERS. 


An ordinary general meeting of the Institution 
of Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, London, 8.W.1, on Friday, 
April 28, the chair being occupied by the President, 
Dr. H. R. Ricardo, B.A., LL.D., F.R.S. The 
meeting opened with the ceremony of presenting a 
certificate of honorary life membership to Mr. Asa 
Binns, Wh.Ex., past-president, in recognition of his 
services to the Institution, which he joined in 1902, 
being elected to the Council in 1931, and to the 
presidential chair in 1940. Mr. Binns, after signing 
the roll of honorary life members, expressed his 
thanks to the Council and spoke of the value of 
the Institution to both the young and old engi- 
neer. The President then called upon Mr. F. 
Koenigsberger, Dipl.-Ing., to present a paper 
entitled ** The Application of Fabricated Construc- 
tion to Machine Design.”” The paper, which was 
followed by an interesting discussion, opened with 
a reasoned comment on the place of welded fabri- 
cation in machine design. This method of con- 
struction was not intended to displace the use of 
either steel or iron castings altogether, but should 
be considered as a sound alternative to castings 
when technical or economic considerations pointed 
to its suitability. The designer of a fabricated 
structure was confronted not only with a different 
material from those used in castings, but the shape 
and form of the structure was necessarily different. 
In machine construction, rigidity against distortion 
and freedom from vibrations were usually of major 
importance as compared with strength, and a 
comparison of strength, rigidity, and freedom from 
resonance for simple fabricated steel and cast iron 
construction was presented in the form of graphs. 
The problem of the design of ribs for static and 
shock load conditions was discussed and some design 
criteria were determined; some observations on 
the procedure of relieving stress after fabrication 
were included. In addition to an exposition of the 
principles governing the design of fabricated strug- 
tures, the paper gave some information on the 
preparation of production drawings. Some definite 
instructions for the most efficient procedure in the 
fabricating shop followed. Typical examples of 
fabricated machine structures were illustrated and 
the paper concluded with a warning to designers 
that the new technique should not be employed 
except where it was indisputably suitable, ‘the 
danger of employing it on all occasions being par- 








pants of the houses are provided with amenities | 


THE INSTITUTION OF 
LOCOMOTIVE ENGINEERS. 


Tue 34th annual general meeting of the Insti- 
tution of Locomotive Engineers was held at the 
Institution of Mechanical Engineers, Storey’s Gate, 
London, on Thursday, April 20, 1944, the President, 
Mr. O. V. 8. Bulleid, occupying the chair. The 
minutes of the preceding meeting having been 
approved and signed, the President submitted the 
Report of the Council for the year 1943 and the 
audited balance sheet, and in doing so referred 
to the New Year and Birthday Honours conferred 
on members of the Institution. The list began, he 
said, with the name of Sir William Stanier ; nothing 
could have given the members more pleasure than 
the knighthood conferred upon Sir William. The 
motion for the adoption of the report and balance 
sheet was carried unanimously. The formal busi- 
ness of the annual general meeting having been 
disposed of, the President introduced Mr. E. 8. Cox, 
who then presented his paper entitled “‘ Locomotive 
Axleboxes.” This paper was summarised in an 
editorial Note on page 333, ante. 

Sir William Stanier, F.R.S., who opened the dis- 
cussion, said that he had been associated with the 
author in the work which had been done, and the 
paper contained a very complete account of the 
troubles and experiences which the L.M.S. Railway 
had had during the time he had been associated 
with it, so far as locomotive axleboxes were con- 
cerned. One of the greatest difficulties with modern 
4-6-0 engines, was to keep dust and ashes and water 
away from the trailing axlebox, which came under 
the middle of the ashpan. It was difficult to keep the 
ashes and water from causing excessive wear, parti- 
cularly on the boss face of the wheel and the axlebox 
face against it, and in the horns. Largely as a result 
of the experimental work done on the axlebox in 
that position, there was evolved the solid bronze 
liner on the horn itself, bolted on and retained top 
and bottom with lugs, and the hardened steel face 
on the axlebox. That, however, was only a pallia- 
tive, and the position was still one which gave a 
great deal of trouble. 

Lt.-Col. H. Rudgard said that, in his opinion, 
locomotive bearings should be oil-tight. The weigh- 
ing of a locomotive, after it had been lifted for a 
hot box, was desirable whenever it was at all 
possible, and the changing of springs was also 
something to be watched very carefully. On the 
question of the improvement of the oil, he agreed 
entirely with the author; good results had been 
obtained by this means on inside-cylinder engines 
which were liable to hot-box trouble. 

Mr. D. D. Gray said he had been asked to describe 
the axleboxes used on the London and North Eastern 
Railway, and particularly those used on the 2-8-2 
locomotive which underwent tests at the Vitry 
testing plant. On the L.N.E.R., there had been 
very little trouble so far as modern outside-cylinder 
locomotives were concerned, but the heating of the 
boxes of the older inside-cylinder engines still 
caused considerable trouble. Their latest design, 
which seemed to be giving good results, was a box 
with a machined oil groove # in. wide and } in. deep 
in the crown of the box on the vertical centre line. 
The whitemetal was in halves, leaving 1} in. of 
bronze at the back and front above the horizontal 
centre line, and there was l-in. bronze bar, in 
which the oil-way was cut, on the vertical centre 
line. Mechanical oil feed was used, and the boxes 
had auxiliary end-feed lubrication. Their larger 
boxes had three whitemetal pads keyed to serrations 
machined right across the box. The pads were 
divided by bronze bars at 45 deg. to the vertical centre 
line, each bar having a machined oil groove; the 
back groove was fed by mechanical lubrication and 
the front bar by the auxiliary side feed. In service, 
those boxes gave no trouble; but it was with that 
type that heating was experienced on the Vitry 
testing plant. The size was 9} in. by 11 in. The 
engine had done a considerable mileage in England 
and from the time of leaving the works in England 
to going over to France not one hot journal bearing 
had occurred. On trials in this country, speeds of 
over 80 m.p.h. had been recorded, and special load- 
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stationary testing plant, however, the heating of the 
boxes was a constant anxiety. Brake horse-power 
tests were carried out between Paris and Orleans 
halfway through the stationary tests, while some 
adjustment was made on the testing plant, and on 
those road tests there were no signs of heating. On 
the test bed, oils brought from England were first 
used, but trials were also made with pure rape oil 
and with the oil used by the French railways. 
Standard qualities of whitemetal were used, as well 
as metal provided in France. The boxes started 
with the standard bronze bars, but boxes were also 
tried with a single oil groove at one side, and the 
other filled up with whitemetal, and with a solid 
whitemetal crown. It all went to show, he thought, 
that experience in running under traffic conditions 
must be the final criterion. 

Mr. J. E. Spear thought that the author inclined 
to overlook some advantages of the roller bearing, 
such as reduction in starting effort, which was 3 lb. 
to 4 lb. to the ton with roller bearings, as against 
15 Ib. to 18 lb. with plain bearings. It was found in 
practice that owing to the lack of wear of the roller 
bearing, the predetermined transverse clearances 
were maintained throughout the life of the bearing 
within a few thousandths of an inch, and that had 
a great effect on tyre life. If wear in the horn 


blocks could be prevented, that again assisted tyre | 


life. The trunnion horn guides on the “ Turbo- 
motive’ engine were of Chromax steel (0-45 per 
cent. to 0-5 per cent. carbon, | per cent. manganese, 
and 1 per cent. chromium), treated to give a Brinell 
figure of about 240. Manganese liners (13 per cent. 
to 14 per cent. Mn) on the horn cheeks, to work in 
combination with the Chromax steel, would give a 
life much in excess of the 158,000 miles which were 
run before it was necessary to repair the bronze 
liners on the horn cheeks of the ‘“ Turbomotive.” 
The British Timken Company would not hesitate to 
put forward a suitable bearing for the journal, 8} in. 
diameter by 84 in. long, on the 0-6-0 inside-cylinder 
locomotive which the author mentioned. In 
Table I of the paper, the vertical load and resultant 
load on that journal were given as 6-75 tons and 
25-9 tons, respectively, a ratio of about 4 to 1. The 
Timken main journal bearings on the “ Turbomo- 
tive ” were 10} in. bore by 8 in. long, and they were 
contained in an axlebox which was 10 in. long over- 
all, so that the proportions were very similar. On 
the “ Turbomotive,” the static and resultant loads 
were 22,700 lb. and 144,000 lb., a ratio of 7 to 1, 
which was much worse than the ratio for the 0-6-0 
engine. It was realised, of course, that the character 


of the forces arising in the two engines would be very | 


different. On the “ Turbomotive,” the resultant 
loading was at 9 deg. to the horizontal ; he had been 
told that it was below horizontal, but he was not 
sure that that was possible. In any case it was 
considerably below the resultant loading in the 
author's engine, which was 15 deg. at its worst. 
Mr. W. 8S. Graff-Baker (President-Elect) asked 
whether there was any connection between slack 
horn guides of the plain type and hot boxes. It 
seemed likely that a slack horn guide would not be 
good for the bearing. The railways of the London 
Passenger Transport Board ran an intensive service 
with bogie stock, and they found that they had less 
trouble with roller bearings than with plain bearings. 
On the service which they ran, with speeds on half- 
mile sections up to 40 m.p.h. to 45 m.p.h. and stops 
about every minute, the wear and tear on the horn 
guides was considerable, and many different ways 
of dealing with the problem had been tried. The 


original American bogies had cast-steel horn guides | 


and cast-steel boxes. When they wore, steel liners 
were fitted and, in some cases, bronze liners. Later, 
they used cast-iron horn blocks running with a 
cast-steel box. They had now made it a standard 
practice to fit every axlebox and every horn guide 
with a manganese-steel liner, either pressed or cast, 
and welded in place. These never wore at all. 
They ran with little or no lubrication, and there was 
no apparent defect. The cars were brought in at 
200,000 miles for overhaul; nothing was done to 
them and they went out again with the same axle- 
boxes and the same horn guides. The author had 
said that he had one failure in ten years per engine, 
but it was necessary to know for how many 
periods of ten years the engine had run, if any. 











He thought that the point was, how many failures 
occurred per overhaul. 

Mr. W. Cyril Williams, commenting on the first 
of the “ questions still unanswered ” at the end of 
the paper, namely ‘ How can plain bearing surfaces 
be made to stand up to 120,000 miles running and 
over between reconditioning ? What are the possi- 
bilities of different materials, improved lubrication, 
and dust shielding ?’’ said he had recently had a 
letter from an overseas railway relating to a batch 
of big engines, and there the average mileage to 
dropping the wheels (which was only done for flange 
wear) was 117,000; there were no hot bearings. 
The bearings were not, however, lubricated by oil. 

Mr. M. A. Crane observed that the author appeared 
to have given no consideration to the oil-bearing 
bronzes. The paper referred to the thickness 
which could be allowed for the whitemetal ; many 
years ago, on the railway with which he used to 
be associated, that figure was accepted at about 
# in. There would be general agreement on the 
need to maintain the strongest film possible on 
the journal, either by eliminating the causes of the 
film breaking or by introducing lubricants or 
methods of lubrication to maintain the film or 
re-make it. Reference was made to the fact that 
some railways did not use a top feed—only a pad. 
After reading the paper, one might safely conclude 
that the top feed should be abandoned. The pad 
had been a success. One method of avoiding the 
entry of foreign matter (such as ash, in the case of a 
trailing box) was to cut out the top feed. Ona 
railway on which hot boxes occurred more frequently 
than appeared to be the case on the L.M.S., it might 
be an advantage to include a separate pump or 
some other means of introducing oil into the box. 

The author mentioned bronze liners being put 
on the axlebox guides instead of on the face of the 
box. He believed it had been found, where that 
had been tried, in places where considerable knock 
occurred, a shoulder might be worn on the bronze 
wearing surface; this was possible where very 
heavy working occurred, and there might be a 
case for using the automatically-adjusting wedge. 
If wear had already occurred, the use of the wedge 
would not make it worse, and it would at least 
obviate vibration and knocking. Grease lubrica- 
tion presented difficulties, but it could give very 
long mileages before the boxes received attention. 

Mr. W. H. W. Maass said the South African Rail- 
ways had used roller bearings for leading and trailing 
bogies and for tenders for some ten years. They 
had found them very successful, and were now 
fitting them wherever possible ; but under present 
conditions, with locomotive orders placed in this 
country, the Ministry of Supply could not release 
roller bearings, and it had been necessary to turn 
to an alternative box. For that purpose they chose 
the Isothermos for the tender boxes. They had 
had only two tenders fitted so far. These were 
lubricated by oil, supplied by a flinger ring which 
introduced it just below the centre line of the 
journal. Their experience with the Isothermos box 
had been very satisfactory ; there was nothing to 
choose between the Isothermos box and the Timken 
or any other roller-bearing box so far as price was 
concerned, but the question must be looked at also 
from the point of view of success under running 
conditions. For the coupled-wheel axleboxes, their 
present practice was to use grease lubrication 
throughout, except on the slow-speed shunting 
locomotives. He could not understand why British 
railways had not adopted grease. 

Mr. A. R. Ewer referred to a statement in the 
paper that “There is also, of course, an axle- 
box load arising from brake application, but this 
has been left out of consideration since its value is 
lower than the maximum due to piston thrust and 
is not applied when steam is on,” and said that he 
did not know whether the author was right to treat 
brake application so lightly. It took place when 
the steam was off, and therefore the parts were 
moving freely; when the brake was applied, any 
slack which might exist was taken up and, by so 
doing, the oil film on the journal was broken and 
different stresses were set up on the horns and 
guides. He has asked drivers, when they came in 
with a hot box, when they first noticed the heating, 
and they usually said it was when they got to the 


} 





bottom of a certain bank; they had not made g 
continuous application of the brakes, but just 
“jabs "’ to check their train. 

The President (Mr. O. V. 8. Bulleid) thought that 
all railways had hot boxes, and everybody had 
tried top feed, horizontal feed and feed in between 
those points ; the boxes ran well for a period, but 
they ran badly, too, and there was no cure to be 
found for hot boxes by merely altering the position 
of the oil groove, or by adopting white-metalling 
or not. Something could be done to mitigate the 
trouble by attention to the quality of the oil. In 
the old days, they used oils containing up to 
75 per cent. of rape; later, the proportion of 
rape was progressively reduced until the chemists 
assured them that 10 per cent.—he had even heard, 
5 per cent.—was the maximum quantity of rape 
which was any use in a good mineral oil. The 
Southern Railway, working under conditions pecu- 
liar to themselves, used one lubricating oil for al] 
classes of traffic ; a mineral oil with similar charac. 
teristics to those of the oil used by the L.MS., 
containing 15 per cent. of rape. 

The axlebox of Sir William Stanier’s type, with 
horizontal feed, as fitted to the “‘ Merchant Navy ” 
class, was neither better nor worse than the other 
boxes on other engines with the feed at about 
45 deg. Provided that the oil got to the bearing, 
all those boxes ran well. He asked for the photo. 
graphs of the L.N.E.R. box on the 2-8-2 locomotive 
because he had had to nurse the engine on the 
testing plant. The engine had run in this country 
without heating, but on the testing plant it would 
run hot at 30 m.p.h. as easily as at 60 m.p.h., and 
at 250 h.p. as well as at the full horse-power of 
2,500; but on full power output, between Tours 
and Orleans, developing 2,800 h.p. at 74 m.p.h. to 
75 m.p.h., the bearings were hardly lukewarm. 
After those very heavy track trials, the engine was 
put back on the testing plant and ran hot almost 
immediately. On the testing plant, the engine vibra- 
ted considerably, and the loose covers on the axle- 
boxes were in constant motion on the top of the box ; 
when they ran hot, that motion ceased. He was 
standing in line with the leading right-hand driving 
box when that happened. The engine was running 
slowly and developing very small power, and they 
were able to stop quickly and found that the box 
was entirely cold. It was found that part of the 
whitemetal had been taken from the crown of the 
box at a point about 40 deg. above the horizontal 
and in line with the centre line of the frames, and 
that metal had been smeared across the box and 
had taken up the clearance. That seemed to 
indicate that the trouble was entirely a question of 
the film failure of the lubrication. The remedy 
was very largely well-fitted boxes, but, above all, 
the maintenance of the oil film. He had applied 
that lesson on the “ Merchant Navy” engines, 
and endeavoured to put continuous lubrication on 
the inside big-ends, where the problem was the 
same. They had run a million miles so far without 
having a hot middle big-end. 

Mr. E. S. Cox, in the course of his reply, referring 
to Mr. Spear’s suggestion that manganese-steel liners 
were the secret which enabled American locomotives 
to give the very high mileages between shoppings 
which they were now giving when fitted with roller 
bearings, said that, while he had no desire to dis- 
count the excellent performance which the rollers 
gave, from experience with their own bearings rail- 
way engineers were very preoccupied with the 
behaviour of the flat surfaces. The experience 
gained in that respect with roller bearings might be 
considered for application to all types of bearing. 
He was also interested in Mr. Spear’s remarks about 
the angle and value of the resultant loading on the 
Turbomotive. He thought it was not generally 
realised that the resultant maximum load on the axle- 
boxes of the Turbomotive came at such an unfavour- 
able angle and had such a high value. Mr. Graff- 
Baker’s remarks confirmed what Mr. Spear had said 
regarding the great advantage of manganese-stee! 
liners. Mr. Crane suggested that the objection 
felt by certain railways in this country to the wedge 
was not a valid one. It was true that, if there were 
a good deal of play, the boxes could move about on 
the engine ; but the difficulty with the wedge was 
that, once it took up the wear, it might set the box 
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centres in a different relationship to the centres of 
the coupling rod pins. Both Mr. Crane and Mr. 
Maass asked why grease lubrication was not referred 
toin the paper. The reason was that there was very 
little experience with grease lubrication in this 
country to describe, at any rate on the L.MS. 
Railway ; but a good deal had been written about 
experience with grease on Indian railways. The 
impression which he obtained, when he visited India, 
was that, while grease lubrication largely removed 
the trouble due to hot boxes, the problem of wear 
remained a very real one. He agreed with Mr. 
Ewer about the effect of brake application ; under 
certain conditions, it could bring a shock load on 
to the journal and promote the interruption of the 
ail film. Mr. Ewer’s remarks had obtained powerful 
confirmation from the President’s remarks on the 
experiences at Vitry, which were most interesting 
and valuable. Mr. Bulleid confirmed the experience 
of the L.M.S. Railway that quality of oil was a very 
important factor, the more so in proportion as the 
design of the boxes was unsatisfactory. 





LETTERS TO THE EDITOR. 


STEEL CASTINGS v. WELDING. 
To THe Eprror or ENGINEERING. 


Sm,—The description of the method of fabrication 
used for the production of stern frames given by Mr. 
R. B. Shepheard in his paper to the North-East 
Coast Institution of Engineers and Shipbuilders, 
which you reprinted in your issue of March 17, must 
fill every engineer with admiration for the courage, 
ingenuity and energy displayed by all concerned. 
There is no doubt that their work helped to remove 
a very serious bottle-neck in the expansion of 
merchant ship construction during the war. It is 
all the more regrettable that they should overstate 
their case to the extent of asserting that “ there is 
no doubt that fabrication of these important struc- 
tural members has now come to stay,” if by that 
they mean fabrication, in the form illustrated. 

The trade in steel castings for merchant ship 
stern frames, etc., was practically obliterated before 
the war by unfair foreign competition, and owing 
to neglect of the industry by the shipbuilders and 
the Government, it had neither the encouragement 
nor the resources to develop its technique. It can 
be said with confidence that if anything like the 
money that has been spent in developing the welding 
technique had been spent on foundry developments ; 
if the foundryman had been allowed to play about 
with the designs in the manner permitted to the 
welder ; and if the Admiralty had set up a “ School 
to teach Senior Designers’ the elements required 
to understand foundry practice and problems, 
structures could have been produced in quantities 
that were superior ini every way to the fabricated 
article. Nevertheless, the stern frame as it stands 
is expensive to make as a single casting even under 
the most favourable conditions. 

I submit, however, that an engineer with some 
knowledge of all three trades must form the opinion 
that full collaboration between unprejudiced de- 
signers, fabricators and foundrymen would give a 
better answer to the problem. The design would 
be broken down into components and the relative 
merits of casting or welding considered for each 
impartially. The result would be cheap and sound 
castings, cheap and sound welding, and a reliable 
structure as near as possible to the shape desired by 
the designer. The combined method is already 

extensively practised in the United States for various 
structures, but only to a small, though increasing, 
extent, in this country, a notable example being a 
railway well wagon designed by Mr. Bulleid for 
the Southern Railway. 

As I said at the beginning of this letter, every 
credit is due to the welders for their enterprise and 
enthusiasm, but in failing to recognise that much 
of the work that they attempt can still be done 
better and more cheaply by the steel foundry, they 
are doing a disservice not only to their own industry, 
but to the engineering business of the country. 

Yours faithfully, 


April 19, 1944. Sanp Rar. 


PROBABILITY-INTEGRAL OF THE 
t-FUNCTION. 


To THE Eprror oF ENGINEERING. 


Str,—May I present the accompanying graphical 
representation of the t-function as an alternative to 
that given by Dr. U. R. Evans, on page 295 of your 
issue for October 8, 1943? The chief difference in 
the two diagrams is the use in mine of a non-uniform 
probability scale, so that the line for infinite “ degrees 
of freedom” becomes straight. This well-known 
device opens up the scale in the low-probability 
region, and also enables the high probabilities of 
chance occurrence, of small values of t to be shown 
conveniently. This latter factor is of importance 
to those not very familiar with statistical arguments. 
The chart is constructed from tables by Fisher and 
Yates,* whose data extend only to probabilities of 
0-001. The diagram permits extrapolation to 
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probabilities of 0-0001, with probably greater 
accuracy than is justified by one’s knowledge of the 
experimental distribution. 
A second difference is the use by Dr. Evans of 
the “number of observations”’ and my use of 
“degrees of freedom.” Dr. Evans discusses this 
point, but I do not share his view for two reasons. 
In the first place the use of “ degrees of freedom ” 
makes the diagram more versatile and less confusing 
for all problems except those of the particular 
statistical type discussed by Dr. Evans. In the 
second place, where the difference is important, the 
“ degrees of freedom ”’ must be determined in order 
to calculate t, so there seems little advantage in then 
returning to “‘ number of observations.” Dr. Evans 
distinguishes between three conventions for giving 
numerical values to probabilities. This chart is 
scaled according to the convention he characterises 
as P,. 
Your faithfully, 
J. R. BAINBRIDGE. 

Engineering Laboratory, 

University of Melbourne. 
March 29, 1944. 





PROPOSED INSTITUTION OF 
ENGINEERING DRAUGHTSMEN. 


To THe Eprror oF ENGINEERING. 


Sir,—In view of the present elasticity of the 
definition of the word “‘ draughtsman,”’ I should like 
to suggest that consideration might be given to the 
formation of an “Institution of Engineering 
Draughtsmen.” I feel that the existence of such a 
body, requiring from its members set standards in 
practical and technical qualifications, as well as a 





* R. A. Fisher and F. Yates. Statistical Tables for 


Biological, Agricultural and Medical Research. Oliver and 
Boyd, Limited. 


Second edition, 1943. 





minimum period of draughting experience, could 
serve only a good purpose. The aim of such an 
institution should be (1) to raise the status of 
draughtsmen ; (2) to bring draughtsmen together 
in the manner of the professional engineering bodies 
by means of debates, lectures and industrial visits, 
ete.; and (3) to encourage young draughtsmen by 
practical recognition of their technical successes at 
an earlier date than would be the case with the 
professional bodies. 

The grades of membership that I would suggest 
would be Fellows, Members, Associate-Members and 
Graduates. Fellowship would be offered to eminent 
designers, especially those who had encouraged 
their draughtsmen to improve their technical 
knowledge, and also endeavoured generally to raise 
the status of draughtsmen. Members would be 
draughtsmen who have passed the associate- 
membership examination of their respective engi- 
neering bodies (Mechanical, Civil, Electrical, Struc- 
tural, etc.), who have attained the minimum age 
of 30 years and have had three years’ workshop 
and 10 years’ draughting experience. Associate- 
Members would be required to have attained the 
age of 25, to possess the Higher National Certificate 
in Mechanical or Electrical Engineering, and to 
have had three years’ workshop training and six 
years’ draughting experience. Associate-member- 
ship could be open also to draughtsmen of the 
minimum age of 35 who have had the practical 
experience required from a full member and equi- 
valent technical training to that for a National 
Certificate (Higher Grade). This could be a tem- 
porary arrangement of, say, three years duration, 
made in fairness to men who underwent their tech- 
nical training when National Certificates were in 
their infancy. Graduateship would be open to 
juniors aged 21 to 25, with three years’ workshop 
and three years’ drawing-office training. Technical 
qualifications would be the Ordinary National Certi- 
ficate in Mechanical or Electrical Engineering. 
Indentures or testimonials could be required for all 
grades, excluding the first. 

It may be asserted that the work of such a body 
is performed already by the professional engineering 
institutions. To this I would reply that associate- 
membership of the institutions mentioned is not 
thrown open to draughtsmen generally. Meetings 
of the institutions, too, are more or less monopolised 
by the full members; younger associate-members 
and graduates must feel diffident, to say the least, 
of airing their views before such august bodies. 

The greatest advantage that such an institution 
could offer would be in the encouragement of 
juniors. It is a fact that the prospect before: a 
junior in his third year of a National Certificate 
course is rather bleak, with two years more work 
before attaining the Higher National Certificate 
and then approximately two years further before 
taking the outstanding examinations of the 
A.M.I.Mech.E. diploma. The admission to Graduate- 
ship would be thus a reward and an incentive to 
further efforts. Present possession of the National 
Certificate is in itself often a qualification which 
seems to put the possessor only on the level of the 
junior whose sole excursion into a technical college 
is on @ social occasion. 

I cannot make it too clear that the inauguration 
of such an institution must not be allowed to 
infringe on the functions of the Association of 
Engineering and Shipbuilding Draughtsmen, a com- 
mendable body, but one having aims which definitely 
lie towards a different goal from that outlined 
above. 

It would be interesting to ascertain whether there 
is a general desire for such an institution. I have 
attempted to outline my ideas of the qualifications 
necessary for the various grades, and while, doubt- 
less, exempting examinations could be accepted in 
lieu of National Certificates, I am of the opinion 
that indiscriminate lowering of the standards of 
entrance would be a rock on which the organisa- 
tion would founder. The finances of such a body 
are not at the moment relevant. 

Yours faithfully. 
ARTHUR R. SHorrT. 
42, Cromwell-road, 

Winchester. 

© April 24, 1944. 








356 


THE BRITISH PATENT SYSTEM.* 


Our patent system, centuries old, uniquely preserved 
amid the general abolition of monopolies by Statute 
during the reign of King James the First, and funda- 
mentally adopted in every country of the world, has 
served as the foundation of industrial enterprise and 
development. Under it, invention has been encouraged 
and has grown at an ever-increasing pace. The basis | 
of the system is the recognition of a temporary pro- | 
prietary right in the technical creations of the individual 
mind. Based on the same principle, but nting a 
longer period of monopoly right, is the law of copyright 
for literary and artistic creations. The proprietary 
right in an invention, notwithstanding its compara- 
tively short period, is not absolute and unqualified. 
The invention must be fully disclosed and it must be | 
fairly and adequately worked without delay. 

It is the monopoly aspect of the patented invention, 
limited and restricted though it be, that many people | 
believe to be out of harmony with modern social and | 
industrial conditions. There are some who object upon | 
& mere prejudice to any kind of monopoly, because | 
they conceive this to connote private advantage, | 
inevitably running counter to the general interest, and 
would rather see the patent system abolished than | 
tolerate any form of monopoly. 





Others, while holding | 
the view that any monopoly of manufacture is contrary 
to the public interest, do realise the necessity of main- 
taining a patent system in order to encourage invention. | 
In their view, if all patents were compulsorily licensed, 
the royalty proceeds would adpeestely encourage and | 
finance research and inventive effort. They say that 
the safeguards of the patent law against abuse of patent 
monopoly rights—such as blocking competitive develop- 
ment, pooling patents to produce a dictatorial control 
of a branch of industry and to place marketing arrange- | 
ments into the hands of an exclusive group, and the use | 
of patents by foreigners to protect their importations | 
against production here—are ineffective and that the | 
only remedy is to abolish the monopoly right. They | 
further consider that the universal adoption of some | 
general system of issuing licences under all patents as 
a right open to all persons interested in the manufacture | 
of the patented invention (which is herein termed | 
“ licences of right ") would lead to a freer exchange of 
ideas and a wider availability of products. 

Let us consider these suggestions ; firstly, the ques- 
tion of abuses by patentees of the right conferred on 
them. Our patent law deals with this question in a 
remarkably comprehensive manner, providing the 
remedy of compulsory licences, and even revocation of 
the patent in extreme cases, if it is established that the 
right has been abused. It thus provides against the 
following abuses: (a) non-working of the patented 
invention ; (5) importation to the detriment of home 
working ; (c) failure to meet the demand to an adequate 
extent and on reasonable terms ; (d) prejudicing, con- 
trary to public interest, the country’s trade or industry 
or that of particular concerns, by refusing a reasonable | 
licence to others ; (e) attaching unfair conditions to the 
acquisition, use or working of the patented article or 
process; (f) using a patent for a process to prejudice 
the manufacture, use or sale of materials used in the 
process. These provisions are so widely drawn that | 
it is difficult to conceive any abuse wnich is not caught 
within their net. | 

There is, however, one omission which, in the view | 
of the Chartered Institute of Patent Agents, should be 
rectified, namely, a provision designed to ensure that 
monopoly rights held in Great Britain shall not be 
a hindrance to the full creation and satisfaction of the 
demand for a patented article in export markets. At | 
present, an English patentee who is meeting home 
demands for his patented article or product can fail 
to meet demands abroad and can, nevertheless, pre- 
vent manufacture in this country by competitors for 
export to the countries where the demand exists. 
One of the major tasks for this country after the war 
will be to cultivate and extend the sale abroad of 
products of the highest standard of quality embodying 
the most up-to-date improvements, and it would be 
intolerable that this should be irretrievably handi- 
capped by lack of energy and initiative of a patent 
owner. Granted that the patentee or his associates 
may, in some cases, hold equivalent patents in other 
countries, out of the English jurisdiction, protecting 
him from competition in those countries, this will not 
invariably be the case and, in any event, there should 
be a deterrent to such practice, as by provision for 
compulsory licences where such abuse has been shown. | 

It has been said that, although the legal provisions 
may appear to be adequate to deal with patent abuses, 
they do not work satisfactorily in practice because, | 
on the one hand, the machinery is complicated and | 
slow, and, on the other hand, the tribunal is not | 
sufficiently educated or guided as to the real ante 
of the public interest in these matters. There is little 











* Report adopted by the Council of the Chartered 
Institute of Patent Agents. Abridged. . r 





evidence to show that this is true. Even if it were 
true, however, there would be no insuperable difficulty 
in setting up a more appropriate tribunal and more 
expeditious machinery; and as to the education of 
the tribunal, it must be, as in all judicial matters, 
the duty of the interested parties to see that the 
tribunal is properly informed of the facts. More- 
over, even under a “licence of right” system, if it 
recognised that a patentee or original licensee should 
not be inequitably treated, a judicial proceeding 
before a tribunal would be necessary to determine the 
conditions of the licence, and the patentee or original 
licensee would presumably have the right to appear, 


to state the work he had done or the outlay he had | 
Thus, legal proceedings would not neces- licences should be obtainable as of right, it being under. 
The fact is that few cases of | stood that the licences may be conditional upon home 


incurred. 
sarily be eliminated. 
patent abuse have been alleged; no more than 30 
since the provisions concerned were enacted 25 years 
ago. 

Speaking from a wide experience of its members, 
the Institute does not believe that patent monopoly 
rights are misused to any appreciable extent, and it 
holds the definite opinion that patent owners in the 
vast majority of cases exercise their rights in a manner 
which is entirely satisfactory to the general com- 
munity. It is not aware of any public dissatisfaction 
with the commercial development of inventions in 
this country, or that the true benefits of particular 


inventions have been withheld due to monopolistic | 
It would seem, on the contrary, that the | 


practice. 
fullest effects of competitive enterprise have been 
experienced in all the main fields of invention. 

The principal point to be considered, however, is 
whether research and inventive progress would be 
encouraged as satisfactorily, if “licences of right” 
were introduced, as they have been in the past under 
a patent system which has enabled the patentee to 
preserve his limited monopoly right. If they would, 
there would be nothing to be said in favour of main- 
taining the monopoly aspect of patents. 
has given to this question very earnest consideration 
in the light of the experience of its members, whose 
close contact with inventors and inventions enables 
them impartially to appreciate the effect of the present 
patent system in stimulating inventive progress. 

The greater part of useful invention is achieved within 
the establishment of the individual firm engaged in the 
industry concerned, whether it be by organised research 
or merely in the ordinary course of day-to-day encounter 
with requirements of design and of improvement or 
change of product and process. The invention may be 
of a minor nature that can readily be adopted and 
incorporated in the existing means of production. This 
presents no problem ; but if it be a more radical type 
of invention, requiring the installation of new plant and 
the cultivation of a new demand, the problem arises, 
especially with the small manufacturer, whether the 
outlay of expenditure and energy on development and 
exploitation will be justified by the marketing possi- 
bilities. It is here that the question of competition 
enters, because, although it may be considered reason- 
ably certain that the market will receive the new - 
duct, it may be far less certain that the outlay will be 
recompensed if, when the spade work has been accom- 
plished, others come in under “licence of right” to 
share the fruits of the enterprise. 

This inevitable outlook would undoubtedly deter 
many a manufacturer from embarking on new projects, 
and similar considerations would often prevail against 
a manufacturer becoming the first to take a licence 
under a patent. In most cases it would not be sufficient 
to know that others licensed under the patent may 
have to pay royalties high enough to secure equal 
advaritage to the patent owner or to take into account 
the outlay and development of the original licensee. 
What would generally matter more than a direct finan- 
cial return would be the question of reasonable certainty 
and security of the business which it is contemplated to 
establish. So, it is believed, the practical development 
and commercial use of many inventions would be held 
back under a system of “ licences of right,” and this 
would react to blunt the spur to invent. 

Again, the incentive to invent would often be 
restrained by the prospect of the right to use the 
inventions of others, because it might well be deemed of 
greater advantage to rely upon that right than to carry 
out one’s own research. This consideration is one 
which would probably lead many concerns to abandon 
or restrict their research work, bearing also in mind 
that the comparatively few eventually successful inven- 
tions must be made to pay, not only for the creation 
and development of these inventions, but for the larger 
proportion that do not succeed. 

It may be said that any such slackening of individual 
research would find a counterpart in an increase of 
corporate or group research. The need for a far- 
reaching expansion of corporate research is undeniable 
and the Institute trusts and believes that its develop- 
ment will be tackled with the utmost vigour and liber- 
ality. At the same time, however, such research must 
inevitably be of a more fundamental nature than the 
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May 5, 1944. 


ad hoc research which, although it may produce funda. 
mental invention, can only be carried out in the 
establishments of particular firms intimately acquainted 
with particular work in which they have long ang 
specialised experience. Corporate research, although 
an invaluable complement to the research of the 
individual firm, cannot therefore replace it. 

The principle of “ licences of right ” should operate to 
a full or partial extent in relation to patentable inyep. 
tion resulting from State-financed research. It is entirely 
reasonable that inventions made by servants of the 
public, paid by the public for their research services 
should be for the benefit of industry as a whole and the 
public in general. If the inventions are patented, 


manufacture precluding importation. 

On the question of the patenting of inventions result. 
ing from State-financed or State-aided research, it is q 
matter which, in the opinion of the Institute, is in the 
national interest to consider whether there should be 
established under the general supervision of the State a 
body which might procure patents in other countries 
for the protection, to the national benefit, of important 
inventions. Without such an organisation or other 
machinery for obtaining foreign protection, these inven. 
ticns are freely available to industry abroad. 

There has to be considered yet another aspect of the 
suggestion that all patents should be subject to “licences 
of right.” This is the question of secret working of 
inventions. Many a manufacturer is confronted from 
time to time with the choice of working a new process 
of manufacture in secret, whereby he obtains a mono. 
poly for as long as secrecy can be maintained, or of 
patenting the process, whereby in return for publica. 
tion he is more or less assured of protection for a definite 
period. In such cases, if it were known that the 
patent would be open to others to use, it is reasonable 
to assume that the choice would mostly be in favour 
of secret working. The purpose of the “ licence of 
right " idea would then not merely be defeated, but the 
essential benefit of publication of inventions would 
be lost. Progress in the chemical industry would 
suffer particularly in this respect, since extensive 
developments in this art can be very largely attributed 
to the inspiration and incentive derived from published 
invention and widely circulated information. This 
is quite evident from a study of the patent literature 
showing the development of such products as plastics, 
dyestuffs and drugs. To take only the example of 
the remarkable drugs known as sulphonamides, it is 
to be noted that many hundreds of patents have been 
obtained in this limited field by dozens of different 
firms and individuals at home and abroad, all bearing 
witness to continuity of development and _ inter. 
relationship in a connected pattern. In the shroud of 
secrecy, slowing down the store of public knowledge, 
such y adr nse dy could not have occurred. 

It is relevant to mention that the present patent 
law makes special provision, in the case of patents 
covering inventions intended for, or capable of being 
used for, the preparation or production of foods or 
medicines, that licences shall be granted by the Comp- 
troller unless he sees good reason to the contrary. This 
provision has been in force for 25 years, but there is 
no evidence at all to show that it has fulfilled any 
special public need. It might suffice to enact, in lieu 
of it, that applications for licences on the ground of 
abuse of patent rights in respect of inventions of 
urgent concern to public health should be enabled to 
be made at any time after the patent grant and without 
waiting for the normally prescribed period of three 
years to expire. 

The Institute is definitely of the opinion that a 
general system of compul licensing of patents is 
inadvisable on the ground that it would retard the 

rogress of invention for the following main reasons: 

(1) enterprise in developing and exploiting inventions 
would suffer on account of uncertainty and insecurity ; 
(2) research by individual firms would be restricted ; 
and (3) the practice of secret working of inventions 
would develop wherever possible, thus removing the 
incentive to scientific which is derived from 
publicity and wide circulation of information. Patent 
Law, in contrast with laws for preventing or restrain- 
ing malpractice and ill-doing, deals with a system for 
rewarding and encouraging those who are assumed to 
be benefactors of the bablic, and the existing system 
of fostering invention by the granting of effective 
monopolies, with adequate safeguard against abuse, 
seems the most practicable. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Copies of 
the annual report of the Council of the Institution of 
Electrical Engineers for the session 1943-44, and of the 
accounts for the year ended December 31, 1943, to be 
presented at the annual general meeting on Thursday, 
May 11, 1944, at 5.30 p.m., can now be obtained by 
members of the Institution on application to the sccre- 


tary. 
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Wuen a wire is heated by the passage through it 
of an electric current, the temperature, and hence the 
resistance, is determined by the balance between the 
input of energy and the dissipation of heat to sur- 
roundings. If the current be maintained constant, 
irrespective of temperature and resistance changes in 
the wire, then these changes will reflect alterations in 
the surroundings. Thus, if the wire be enveloped in a 
gaseous medium, a change in its resistance may be 
taken as an indication of alteration in the pressure 
or composition of that medium. Use has long been 
made of this principle in appliances for gas analysis, 
and Messrs. Cambridge Instrument Company, Limited, 
13, Grosvenor-place, London, 8.W.1, have recently 
developed a gauge working on the same principle 
for measuring very small pressures. As in similar 
instruments, previously developed for different pur- 
poses, the wires affected are grouped with others 
to form a Wheatstone bridge network. The current 
through the bridge, and hence the total amount of 
heating, is kept constant by means of an adjustable 
resistance in the battery circuit; an ammeter is 
employed to facilitate regulation. The galvanometer 
indication of unbalance is related to the pressure 
change being measured, and therefore the scale over 
which the pointer moves is graduated in thousandths 
of a millimetre of mercury. Typical scales show a 
range upwards from 0 to 50 of these small units, and, 
alternatively, a range downwards from 500 to 1. The 
latter scale has its zero at one atmosphere, but no 
useful indications are possible between this and 0-5 mm. 
because of extreme crowding of the scale between these 
widely different readings. For the reason given below, 
the scales are much more open at their low-pressure 
ends that near the upper limits, so that the accuracy of 
reading is everywhere to the same number of significant 
figures. The appliance is known as a micro-vacuum 
gauge, and is obtainable as an indicating instrument or 
a recording one. 

The bridge network consists of four platinum wires, 
each in a small glass tube. The four glass tubes are 
mounted in a solid metal block, to ensure that they 
all acquire the same temperature. During use of 
the instrument, the gas within two of the tubes is 
kept at atmospheric pressure, while that in the 
other two tubes is allowed to fall; this last-mentioned 
pressure is the subject of measurement, and, until 
it is reduced to about 10 mm. of mercury, the 
heat loss from the wires remains practically constant, 
so that the galvanometer pointer remains at zero. 
With further decrease of pressure the thermal con- 
ductivity of the gas decreases, and the temperature of 
the wires rises. The resulting change of resistance 
affects both the magnitude of the heating current and 
the balance of the bridge. The current is brought 
back to its original value in the manner described above 
and the galvanometer reading may then be taken as an 
indication of the pressure to be measured. 

The sensitivity to pressure changes becomes greater 
as the pressure is reduced, becoming a maximum at 
about 0-001 mm., after which it remains practically 
constant. This explains why the scale is more open 
at the low-pressure end than at the other. The sensi- 
tivity is so slight above 10 mm. that, for pressures 
between this and one atmosphere, the instrument is 
not a suitable means of measurement. For the above 
described method of use, a scale reading downwards 
from high to low pressure will be employed. In an 
alternative method of use, the tubes normally kept at 
atmospheric pressure may be evacuated, in which case 
the galvanometer zero will correspond to zero pressure 
in the other two tubes. The scale employed in this 
instance will have to be one which reads upwards, as 
a rising deflection will signify an increasing pressure. 

Calibration of the instrument must be carried out 
with the particular gas with which it is intended to 
be used, as different gases have different thermal con- 
ductivities, that of hydrogen, for example, being about 
7, and that of carbon dioxide about 0-6, as compared 
with unity for air. These differences have a marked 
effect at, or near, atmospheric pressure, but at 
low pressures the difference between various gases 
is much smaller. To obviate risk of damage from oil 
vapour or corrosive substances, the platinum wires 
are covered in glass, which gives protection against 
all destructive media except fluorine and its com- 
pounds. The bridge unit, with its pipe connection, 
is called a “‘ katharometer” and must be installed 
near the point where pressure readings are wanted. 
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LABOUR NOTES. 


In the course of a contribution to the discussion, at 
the Philadelphia conference last week of the Inter- 
national Labour Organisation, on the future status and 
powers of that body, Sir John Forbes Watson, the 
British Employers’ delegate, complained that the legis- 
lative action of the members was not satisfactory and 
that something was wrong with the I.L.O. machinery. 
Of 67 conventions adopted, he said, 33 had been ratified 
by Britain and 32 had been ratified with the consent 
of the employers. As much could not be said of many 
other countries. 

The reason was, Sir John went on to say, that the 
organisation aimed too high, and that the head office 
had gone too far in giving the impression that they 
could initiate economic decisions. Many delegates paid 
| no regard to economic facts. They voted for conven- 
| tions, and then went home and found that they could 
| not ratify them. Conventions had been passed by a 
majority of States which had no interest in them, and, 
what was even worse, many nations ratified conventions 
and never put them into operation. They would 
eventually come to a stage where some system of 
enforcing ratifications would call for serious considera- 
tion. 





According to ZIzvestia, Russia will join the I.L.0. 
on three conditions. These are: (1) That the organisa- 
tion is made a United Nations body, eliminating Fascist 
countries and ceasing to be “an appendage of the 
League of Nations,” (2) that trade unions be given 
representation equal to that of employers and Govern- 
ment delegates combined, (3) that the structure of the 
organisation is broadened. At present, Governments 
have two delegates and employers and workers one 
each. oe ail 

In spite of the fact that both the General Council of 
the Trades Union Congress and the National Executive 
Committee of the Labour Party formally approved the 
new Defence Regulations directed against the fomenters 
of war-time strikes, a small number of Members of 
Parliament moved on Friday last week that a humble 
address be presented to His Majesty praying that it 
should be annulled. After a discussion in which noth- 
ing novel was said for or against the Order, the House 
rejected the motion by 314 votes to 23. 








An editorial note in the April issue of the Amal- 
gamated Engineering Union’s Journal discusses the 
General Council’s 40-hour week proposal. “ There are 
some industries,” the writer says, “ in which the 40-hour 
week could, perhaps, be established by voluntary agree- 
ment between the union and employers. In other 
industries, technical difficulties might impede agree- 
ment. Enactment of an enabling measure providing 
for the adoption of a 40-hour week for all industry, as 
the legal standard, but giving each industry the option 
of producing its own scheme by voluntary agreement 
and empowering the Minister to impose a scheme in 
default of voluntary agreement would facilitate this 
reform. With an Act of this nature on the Statute 
Book our own union could hope to secure an acceptable 
scheme in negotiation with the Engineering and Allied 
Employers’ National Federation.” 





In another note, the Editor of the Journal says that 
“what looked like an attempt on the part of the 
Engineering and Allied Employers’ National Federation 
to restrict the activities of Joint Production Councils 
has been the subject of discussion by the National 
Advisory Committee for the Engineering and Ship- 
building Industries which works in conjunction with the 
T.U.C. General Council. From the trade-union stand- 
point, the proposal was made that Joint Production 
Committees should, at least, be able to discuss applica- 
tions an employer might make for an additional supply 
of labour in the plant.” 





“ It was surely,” the writer continues, “ a reasonable 
roposal. After all, the Joint Production Committees 
ms functioned as an instrument for the discussion of 
questions affecting conditions in the workshop, but 
the Employers’ Federation in the engineering and 
allied trades appeared to wish to impose a general 
ban on such kinds of consultation. The matter was 
raised with the Minister of Production, and, as a result, 
the employers gave an assurance that there was no 





For this reason it is made as a separate unit, and the 
indicator, or recorder, may be conveniently located on 
a panel elsewhere. Those tubes in the katharometer 
which are kept under atmospheric pressure, or alter- 
natively, in an exhausted condition, are permanently 
sealed off; the other tubes may be put in direct 


communication with the particular vessel for which a 
pressure reading is desired. The micro-vacuum gauge 
is claimed to be very suitable for the detection of small 
leaks in evacuated systems, or for processes where a 
high vacuum is to be obtained and retained. 


wish, on their part, to prevent J.P.C.s discussing such 
a question as the intake of labour, and the J.P.C.s are 
being informed accordingly.” 





At April 1, the official cost-of-living index figure 
was 100 points above the level of July, 1914, showing 
no change as compared with March 1. 
figure of food prices also remained unchanged at 
68 points above the level of July, 1914. 


The index | 
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The National Railway Electrical Council, on which 
the National Union of Railwaymen, the Electrical 
Trades Union and the four main-line railways are 
represented, has agreed to wage increases of 5s, a 
week for men and women adult workers, 2s. 6d. a 
week for juniors of 18 to 21, and 1s. 3d. a week for those 
under 18. The new rates operate as from April 17. 








A circular sent out by the general office to branches 
of the United Patternmakers’ Association calls for 
stronger financial support of the political activities 
of the Movement. Conferences on the subject have 
taken place between representatives of trade-union 
executives and representatives of the Labour Party, 
and, as one result of them, it is suggested that all 
unions affiliated to the Labour Party should con- 
tribute “ a sum equal to ls. per member on total trade 
union membership (in addition to the yearly affiliation 
fees of 5d. per member already paid) this payment to 
be spread over three years, if necessary.” 





Writing for the executive, Mr. Beard, the general 
secretary, says: “I shall be obliged to have your 
assistance in this matter, for there is no doubt that 
we cannot escape politics; they touch us at every 
point of our activities and, obviously, this will increase 
in the future when post-war reconstruction brings its 
problems. We simply cannot afford to leave our 
politics to others, for the kind of post-war development 
we have depends largely on the political strength of 
our Movement.” 





Two rival unions in the United States have reached 
an interesting agreement on the subject of jurisdic- 
tion. One is the International Association of Machin- 
ists, an affiliate of the American Federation of Labour, 
and the other, the United Automobile Workers, an 
affiliate of the Congress of Industrial Organisations. 
“ In the interest of the National War Programme and as 
aid to uninterrupted production in vital war industries ”’ 
they agree that where either organisation has established 
a contractual relationship with an employer, or has 
been certified as the collective bargaining agency by 
the N.L.R.B., the other shall not in any way interfere 
with the relationship by having its officers, repre- 
sentatives, or members solicit or accept membership 
applications or authorisation cards, or cause or pro- 
mote campaigns of any nature designed to disturb 
such relationship. 








In the final clause of the agreement the hope is ex- 
pressed that the policy adopted will bring about a better 
understanding between the parties, and eventually 
lead to a United Labour Movement and “ make possible 
the further expansion of the trade union movement 
among the unorganised workers.” An official note 
attached to the copy of the agreement printed in the 
Machinists’ Monthly Journal is as follows :—‘ Our 
membership everywhere will understand that 
where machinists, tool-makers, machine shop workers, 
aircraft mechanics and auto mechanics are employed 
and are not covered by an agreement between the 
employer and the United Automobile Workers, it is 
our responsibility to do everything possible to organise 
them to the end that the International Association 
of Machinists will serve as their bargaining agency.” 





A communication received by the International 
Labour Office at Montreal states that the Executive 
Power of Uruguay has assented to an Act passed by 
Congress to set up a central body for the settlement of 
wage disputes between employers and workers in indus- 
and commerce, and to establish a minimum wage. 

measure is one which the executive, in accordance 
with its constitutional powers, submitted to Congress 
in 1942, with a message recalling Uruguay’s obligation 
to take action in the International Labour Convention 
(No. 26) concerning the establishment of wage-fixing 
machinery. 





The Act does not specifically fix a minimum wage, 
but defines it as the wage “which is regarded as 
necessary with regard to the economic conditions 
prevailing in the locality, to secure to the worker an 
adequate standard of living, enabling him to satisfy 
his physical, intellectual and moral needs.” The 
minimum wages payable to workers in commerce and 
industry, whether salaried employees or workers, are 
to be fixed by wage boards, each consisting of three 
persons appointed by the Executive Power on the 
recommendation of the Council of Ministers, two persons 
nominated by the employers, two persons nominated 
by the workers, and an equal number of substitutes. 
The various activities in private industry, in commerce, 
and offices, and in public services not directly run by 
the State will be classified in groups by the authorities 





| and a wage board will be established for each group so 
' constituted. 
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RESEARCH FOR AERONAUTICS: 
ITS PLANNING AND APPLICATION,* 


xl By W. 8. Farren. 


ed, annie Tue exceptional circumstances of the times make it 
xl — impossible for me to observe the letter of what I know 

~) is the Institute’s wish in the choice of a subject, though 
I believe I can conform to it in spirit. The Institute 
desires that the lecturer shall deal with some scientific 
or technical subject on which he is, or has been, per. 
sonally engaged, and shall not indulge in broad surveys. 
There will come a time when the lecturer’s chief diff. 
culty will be to choose from the embarrassingly rich 
store of knowledge which has accumulated during this 
war, but, for the time being, the door of that store 














Engine constant, C, is determined as follows :— 
@xil 


—p-=C¢ 


LOCOMOTIVE POWER.* 
By E. C. Povrrney, 0.B.E. 
(Concluded from page 340.) 


Tue system described for estimating the pulling 
power of steam locomotives was evolved some time | 
ago and is based on much study of all available data | D 
and information available. The method cannot be . é 
claimed to give exact estimates of performance, but | Indicated tractive force = 
it is thought to give a reasonably good forecast. The | P 
working of a steam locomotive is complex ; by reason | tractive foree = —— 
of the very close relationship that exists between the | — AA , ee 
evaporative capacity of the boiler and the steam using | D * aah dies — . > eae stroke in inches, and 
capacity of the cylinders, one is dependent upon the | ~ 7 = nds fom x — re Fo ; 4 od 
other. For each rate of firing, there is a change in the |» Aprendio. HI. ye on le y ch P = 


Two cylinders 
Three cylinders 


Four cylinders £ 
2P 

I+k* 

x 0-92 x C, where d = cylin- 


C, and rated 
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evaporation per unit quantity of coal fired, and there 
is a change in the state of the steam as furnished 
to the engines. Further, the amount of steam that 
ean be passed through the cylinders and the mean 
pressures on the pistons depend upon the cylinder 
design ; especially on the size of the ports and steam 

, and also on the exhaust pressures. The deter- 
mination of the running indicated tractive force is, 
therefore, a most complex problem, influenced by 
many variables. Only some more or less empirical 
estimates can be made and adopted. The indicated 
tractive effort turns on this, and the Kiesel system 
is at lsast as good as any, and to quote its author, 
1933, “ this formula, in use for the last twenty years, 
though to a certain extent empirical, is based on a 
rational theory, and gives fairly close results.” In the 
matter of steam production, the author can only say 
that basing evaporations directly on the rate of firing 
and the size of the grate seems to be logical, be 


| H. S. Vincent).—T, = 
| boiler steam pressure, less 10 lb. ; C = engine constant ; 
| V = linear speed of locomotive, m.p.h.; S = steam 
| supply to engines, lb. per hour, as determined from 

Table II, page 319, ante, plus water added by feed 
| heater, less consumption by auxiliary equipment ; 
| v = specific volume of steam at pressure P and 100 deg. 
| F. superheat ; E = ratio based on dividing the swept 
| volume of one cylinder by the volume, at pressure P, 
of the steam passed through the cylinder in one stroke ; 
|” = r.p.m. of driving wheels ; m.e.p. = mean effective 
ure. 

8 


60 
For a two-cylinder engine :— 


steam to cylinders per minute. 


Snixe "ere 
ardl , : 
= weight of one cylinder full of steam. 





the steaming power of any boiler must be a function 
of the size of the grate ; the extent of the heating surface 
plays a part, but relatively only a small one. _ If heat- 
ing surfaces are large in relation to the grate, the absorp- 
tion efficiency will be increased in some measure; like- 
wise, if the heating surfaces are reduced, there will be 
a tendency to lose some heat that would otherwise 
have been taken up by the water. The evaporation 


TABLE VI.—EsTIMATED PERFORMANCE FOR FIRING RATE OF 60 LB. PER Soa. 
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per unit of pects surface will be increased, however, 
and the boiler will be smaller for the steam supplied. 
Fry has shown that relatively large variations can be 
made in the relationship between the grate area and 
the heating surface without affecting the evaporation 


to any appreciable extent. Further, as the potential | 
ine depends primarily on the | 


power of any steam engi 


amount of coal that is fired and burnt, and the size | 
of the grate is the one factor controlling both, it is for | 


this reason taken as being also the controlling factor 
in power production. So far as the resistance offered 
by the locomotive to movement over the track is 
concerned, all that can be said with any reasonable 


degree of truth is that it is extremely difficult to assess. | 
One thing, however, is tolerably certain: resistance | 


r ton is much lower than has often been thought. 
here seems no good reason to suppose that a modern 
properly-built locomotive offers three or -more times 
the resistance of coaching stock. It is higher, of course : 
valves and pistons with reasonably tight packing rings 
account for something, so does also a long rigid wheel 
base. Air resistance is a factor, though whether it is 
as bad as is sometimes thought to be is perhaps doubtful. 
Wind-tunnel investigations are indicative only, and, 
in any case, more or less oblique air pressures are quite 
possibly more serious than head-on air pressures. e 
author proposes the expression 0-002 V* for head air 
resistance on a resistance per ton basis, and it is pro- 
bably quite sufficient. The scheme delineated was 
evolved merely to satisfy a personal desire to find some 
means of evaluating locemotive power at usual operat- 
ing speeds. 
Appendix I. Tractive Force.--Mean effective pres- 
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sure = where P = boiler pressure in Ib. per 


2P 
1+ FE 


sq. in. and E = 


C.0." 
of stroke). 

* Paper read at a meeting of the Institution of Loco- 
motive Engineers, held in London on Wednesday, 
October 27, 1943. Abridged. 
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Appendix III.—Ministry of Supply 2-8-0 Loco- 
motive.—Coal per square foot of grate area per hour, 
60 Ib.; water evaporated per square foot of grate, 
475 lb. ; total water evaporated per hour, 475 x 28-6= 
13,600 lb.; water charged to engines per hour, 
| 13,600" x 0-98 = 13,340 lb.; total coal per hour, 
| 60 x 28-6 = 1,715 lb.; coal charged to engines per 
|hour, 1,715 x 0-98 = 1,680 Ib.; engine constant, 
| 179. Specific vol. steam per lb., 2-332 cub. ft.; steam 
| pressure in cylinders, 215 lb. per square inch. 
“ 2 x 215 x 179 
1 1+ (36-66 x 179 x V)/13,340 x 2-332" 
| Table VI summarises the results of the calculations 
| for this type of engine. 


= i.h.p. 











Wirtsur Wrieut MemoriaL LEectrurE.—-The 32nd 
jilbur Wright Memorial Lecture of the Royal Aero- 
entitled “Power Plants—Past and 
Future,” will be delivered by Sir A. H. Roy Fedden, 
M.B.E., F.R.Ae.S., at 6.30 p.m., on Thursday, May 25, at 


| the Institution of Mechanical Engineers, Storey’s-gate, 
| St. James’s Park, London, S.W.1. 


cannot be opened in public. Moreover, I doubt 
whether the part that I have played in a large number 
of fascinating and exciting investigations during the 
last two or three years, as Director of the Royal Aircraft 
Establishment, is such that I could fairly deprive those 
who have done the work of the privilege of speaking 
about it. 

I have long been concerned with the problems that 
arise in applying the advances in knowledge which 
research for aeronautics has brought us, and with the 
problems of planning the course of current research 
and of providing appropriate and timely resources for 
future research. believe that these are matters 
that might with advantage be surveyed as a whole, 
in a scientific spirit. Moreover, I believe that the 
subject can usefully be treated in a purely personal 
way, and I have throughout drawn on my own experi- 
ence. From this it follows that any conclusions | 
draw apply only to the circumstances in my own 
country, or rather to my own interpretation of what 
they have been and may be. It will be for you to 
say whether you find them in any way relevant to 
circumstances in the United States. 

Research is one of the things we all understand but 
find difficult to define. In the foreword to a recent 
pamphlet on Industrial Research, Sir Harold Hartley 
defined it as “‘ a habit of mind which makes us attack 
every problem, big or small, in an orderly, systematic 
way, using, if possible, the advantages that modern 
science can give us.” I remember Lord Rutherford, 
in a characteristically expansive and emphatic mood, 
using almost the same words. I invite you to note 
the two words “if possible.” There are limits to 
what “‘ modern science” can do for us. In research, 
as in other human activities, we depend a good deal 
on our wits. There is limitless opportunity for intui- 
tion and initiative. 

The aim of research is to produce a theory firmly 
supported by experimental evidence. Though neces- 
sarily incomplete, it must be a close enough approxima- 
tion to serve the man who has to make things work. 
I trust you will not infer from this statement that I am 
interested in research only for what I can get out of it. 
I have known the thrill of working solely for the fun 
of it; but I am interested, for the time being, in 
research with a clear and unmistakable objective— 
the discovery of how to make better aircraft. It is 
my experience that, for such research to be not only 
fruitful but timely, it is essential that the practical 
problems involved in its eventual application shall 
always be clear to those who are doing it. This need 
not in any way restrict their freedom. Indeed, they 
can gain immensely from contact with those upon 
whom the burden of applying their work is placed. 
The theme I have taken is, indeed, that it is only by 
intimate and whole-hearted collaboration between the 
research worker, the designer, the constructor, and the 
user that research can be intelligently planned, pursued, 
and applied. 

As a preliminary, I propose to give you an example 
from my earlier experience which I feel puts the point 
as it appears to the independent research worker. 
I have been personally concerned with research in 
flight for nearly 30 years. The two chief aerodynamic 
problems have been, and still are, the reduction of 
drag and the improvement of stability and control. 
Throughout, these problems have been attacked in 
the light of the practical questions thrown up by con- 
tinuous contact, on the one hand, with those who 
design and build aircraft and, on the other, with those 
who use them. In my experience, it has been this 
intimate relation between the three parties which has 
made this work so continuously exciting and, I believe, 
profitable. On looking back, I cannot find any ex- 
ample that convinces me that we should have moved 
more quickly or more certainly had work on the funda- 
mentals been divorced from that on problems of the 
moment. 

It is true that, at times, while we were developing 
our theory, we had the advantage of individual work 
going on in flight, under conditions which I now believe 








* The Seventh Wright Brothers Lecture, presented 
before the Institute of the Aeronautical Sciences at 
Washington, D.C., on December 17, 1943. Abridged. 
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to have been ideal. When I was one of the team who 
worked on these subjects at Cambridge, we often felt 
that we could do more, or do it more quickly, if only 
we had more of something—men, aeroplanes, work- 
shops—but, chiefly, more hours in the day. In truth, | 
I think we did as much as was physically possible | 
without enlarging our organisation, and, if we had 
done that, our work would have changed in character 
and would, I believe, have been less effective. That 
it had effect, and quickly, was due to our close relation 
with the establishments that had the necessary re- 
sources to exploit it for practical purposes with which 
they were intimately acquainted. They seized it and 
rapidly developed it. Its practical effect can now be 
seen, not only in many aircraft, but in the research 
equipment and programmes of work. 

Sir Melvill Jones, in the first Wright Brothers 
Lecture, described some of the work I have just referred 
to on the boundary layer. From my own share in 
that work, I can say that we were profoundly excited 
by the problems themselves and by the fascination of 
trying to solve them by experiments in flight, but we 
were stimulated, and all our discussions were illumin- 
ated, by the realisation of the potential application of 
their results. This we obtained from our constant 
personal contacts with the experimental establish- 
ments and with aircraft designers. 

Thus my experience leads me to the conclusion that, 
while there should be no explicit attempt to divorce 
work on basic problems from that on immediate ones 
of narrower range, the fullest encouragement and 
practical support should be given to independent 
workers. What form this should take, I hesitate to 
define. My own preference is not for large endowments 
to institutions in the hope that they may attract 
good men. I would rather make generous finance 
available through some semi-independent advisory 
organisation when the need is made clear by the 
development of the work. This may be either in cash 
or in kind. We at Cambridge had very little money, 
but the country supplied us with aeroplanes and main- 
tained and renewed them. My only concern is that 
the ponderous workings of the machinery of govern- 
ment, when finance is involved, may result in the 
essential help coming too late. One day we shall learn 





to trust our scientific advisers with a reasonable 
fraction of our money on a block-grant basis and ask | 
no account except at longish intervals. | 

I come now to that class of research for aeronautics | 
whose scale is such that success depends on planning | 
of large experimental resources, and on planning so | 








that application to practice may meet the foreseen 
needs of design and its capacity to exploit new dis- 
coveries. We must, in my view, plan research for 
aeronautics in three phases. First, we must relate all 
our main effort to advances in basic theory. Odd pieces 
of information without a clear strong framework are 
worth little. Second, we must provide the experi- 
mental information by which theory may be built up 
and its limitations recognised and reduced. Third, 
we must ensure that experimental application is made 
in such conditions that the practical value of the theory 
is confirmed. There are three chief parties to this 
undertaking: first, those who are, by trade, workers 
in the field of theory and those who have the flair for 
the associated exploration by experiment; second, 
those who make use of the results in the design and 
construction of aircraft; amd third, those who use the 
aircraft and on whom we rely to exploit the product 
of the efforts of the first and second. The extent to 
which these should enter into planning of research 
can be illustrated by an example. the problem of 
reducing the cooling drag of power plants. 

That it is possible to reduce the power wasted in 
cooling an aeroplane power plant to 2 per cent. or 
less of the brake horse-power was established many 
years ago. Indeed, it was shown that, at flight speeds 
that were then within sight and have now been passed, 
the cooling could be made to help to propel the aero- 
plane. The cooling of a power plant, however, is a 
matter that goes far beyond broad conceptions of this 
kind. It involves complex flows of air and liquids, 
demanding regulation to meet the varying conditions of 
flight, and high standards of reliability in functioning, 
and of ease of maintenance, which are of the greatest 
concern to the user. It was not until other develop- 
ments had reduced the rest of the drag so much that 
the power-plant drag was a dominating factor that the 
designer became convinced that the problem demanded 
his serious attention. He has finally succeeded in 
producing cooling systems that are no less reliable and 
have a much lower drag. The user accepts the slight 
additional embarrassment to maintenance in return 
for the higher speed and greater range. But the 
practical problems of achieving the full result are still 
only partly solved. Few power plants will stand up to 
critical examination on such points as low-loss ducting 
or airtight cowlings. It is a difficult engineering pro- 
blem to design and make such features at the same 
time light and easily removable, and replaceable 
without damage. 

Throughout the whole history of this development 
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there has been intimate association between the three 
parties chiefly concerned; but, in my view, we can 
now see that a better planning of the enterprise as a 
whole would have saved much time and waste of work. 
In particular, an earlier realisation by the designer of 
the outstanding advance that was within his grasp 
would have brought him to a closer co-operation, on 
strictly practical lines, with his only source of specific 
information—the research establishments. They, in 
turn, were backward, in that they did not provide 
themselves with the right material by which alone 
convincing information, directly applicable to practical 
problems, could be obtained. This is a case in which 
I believe the enlightened user, if correctly advised, 
could have forced the pace. 

The final criterion of our success in using the know- 
ledge with which we have been supplied is the extent 
to which the product of our efforts has improved as 
time has . The curve of advance is not a smooth 
one. Over longish periods, we often see little beyond 
a slow rise in achievement, and we tend to believe that 
there is little more to be expected. Then there comes 
something in the nature of a transformation. It is 
often ascribed toa single cause, and, generally, one can 
say that there is an outstanding stimulus; but if we 
compare the final product—in this case, the aeroplane 
itself—before and after the event, allowing a long 
enough time for the situation to reach a fairly stable 
state, we can make a fair assessment of the relative 
weight of all the influences which have contributed 
to the change. I believe that such an examination 
of the advance of the aeroplane, between, say, 1917 
and 1942, is useful in providing us not only with a 
means of examining how far we have been successful 
in using the results of research, but also a guide 
to the part played by sheer engineering skill and 
initiative. Finally, it may serve as a base from which 
we may survey some of the potential advances that 
are now opening out, and judge what resources we 
shall need in order to achieve them. 

I shall take two typical aircraft that were in general 
and successful use in 1917 and compare them with 
two modern aircraft of similar duties. Naturally, 
there are striking differences, and we shall find no 
difficulty in tracing them to their sources ; but perhaps 
equally striking are the characteristics that have 
apparently undergone little change. I think, however, 
that we shall see that the effort to preserve them 
unchanged has made as high a demand on research 
and engineering skill as that required to produce the 
more obvious improvements. 
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During the last war, the Royal Aircraft Factory 
(which became the Royal Aircraft Establishment in 
April, 1918) produced many designs for aircraft which 
were constructed in large numbers. One of the most 
successful was the S.E.5, a single-seat fighter with a 
180-h.p. Hispano-Suiza engine. It had a creditable 
history as a fighter. I propose to compare it with a 
Spitfire. Then I shall take the Handley Page 0/400 
twin-engined heavy bomber and compare it with a 
Lancaster. I shall not be giving away any information 
to our enemies. They are well acquainted, in more 
ways than one, with both Spitfires and Lancasters. 
Some of them may even remember the S.E.5 and the 
0/400. For my purpose, it is quite sufficient to take 
examples of marks of the modern types whose perform- 
ance has long been s' 

Let us first look at them in general outline. Fig. 1, 
on page 359, shows the 1917 fighter; Fig. 2 shows the 1942 
fighter. In Figs. 3 and 4, on the same page, is shown the 
transition from the 1917 bomber to the 1942 bomber. 
The most obvious differences are the change from 
biplane to monoplane and the general cleaning-up 
due to enclosing the crew, abolishing external wing 
bracing, and retracting the undercarriage. Compar- 
ing them type by type, the overall dimensions are 
not very different. The Spitfire has the same wing 
surface as the S.E.5, about half the drag, nearly 
twice the strength, three times the speed, four times 
the total weight, four times the military load, and 
seven times the power. The Lancaster has about 
half the drag of the Handley Page. 0/400 on the same | 
span of wings and about three-quarters the wing 
surface. Its total weight is nearly five times as great ; 
the wing loading, over six times; the power, seven | 
times; and the military load, with o 





25-per cent. 
greater range, over eight times. Let us inquire how | 
some of these improvements have been made. 

The change in drag coefficient C,, is of first interest. 
I have not found it possible to get accurate figures | 
for the older aircraft, but they are approxinfately 0-039 
for the fighter and 0-046 for the bomber. The corre- 
sponding modern figures are 0-022 for the Spitfire 
and 0-030 for the Lancaster. Thus, per square foot 
of wing surface, the total drag has been reduced to 
about 55 per cent. and 65 per cent., respectively, of 
the 1917 standard. Comparing the two fighters in | 
more detail, we find first that the wing surface is the | 
same for both. Disregarding induced drag (or assum- | 
ing it to be the same fraction of the whole in each), | 


the top speed at the same height will be proportional | f 


to the cube root of the thrust power divided by the | 
drag coefficient. 
enough the same for both, we may use brake power. 
Taking ground-level powers in both cases—180 b.p. | 


for the Hispano and 1,250 h.p. for the Merlin—the | | 
Thus the contributions to increase | 


ratio is about 7. 
of speed are: by reduction of drag (som 


by increase of power (7)! = 1-92. The product of 
these figures is 2-33. If we assume that, by super- 
charging, it is possible to keep the Merlin’s power | 
constant up to, say, 25,000 ft., where the density is 


TABLE I. 


== 1-21;| 


wom) 





8.E.5. Spitfire. 





Drag at 
100 ft. per sec. 


Drag at 
100 ft. per sec 





Ib. 
Wings... - ce ee 28 
Wing bracing .. pe F 15 
Body and cooling oe ee 44 
Tail surfaces oe se . 7 
Undercarriage .. - - 16 


Total .. oe ee 110 








Cre ee ee oe 0-039 











approximately halved, we shall get a further rise: 
by supercharging (2)* = 1-26. The total ratio of 
increase is therefore nearly 3. 

At this point, I feel that the engine people are feeling 
very pleased—and we have good reason to acknow- 
ledge the success of their effort; but these figures as 
they stand do less than justice to the aerodynamic | 
contribution. All the cooling required by the seven- 
times increased power has been provided and yet the 
aircraft has no more than half the drag per square foot 
of wetted surface. How have these improvements 
been made? Let us look first at the drag account | 
in Table I. 

To the saving of 47 lb., the most obvious contributions 
are from the elimination of wing bracing and under- 
carriage—31 Ib. in all; but the body and cooling drag 
is actually reduced by over 10 per cent. in spite of the | 
seven-fold increase of power. For the bomber, the 
reduction in Cp, is rather less than for the fighter on 
account of the drag of defensive armament, but other- | 
wise the influences operating have been much the same. 

(To be continued.) 





Since the propeller efficiency is near | f 
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ELECTRICAL APPARATUS. 

557,065. Flameproof Switchgear. Bruce Peebles and 
Company, Limited, of Edinburgh, Hugh Wood and 
Company, Limited, of Gateshead, and P. Burns, of Gos- 
forth. (5 Figs.) October 30, 1941.—The invention 
relates to flameproof multi-circuit electrical switchgear 
for use in mines and working conditions where heavy 
power currents are used. 2 is the power intake socket 
connection, and 3 the switch-operating handle, which is 
rotatably mounted on the casing to drive a rocker 7 
through a cam and lever working against a spring. 
A similar arrangement of cam and lever operates a 
second rocker 10. The rockers 7 and 10 are mounted 
to rock about longitudinally spaced axes lying in a com- 
mon axis 11. In the rocker 7 there are formed three 
similar circular section recesses in each of which is 
located a mercury switch unit 12 for carrying one of the 
power current phases; and a smaller recess to receive 
@ corresponding smaller switch unit 13 for controlling 
the pilot core protection circuit ; while on the rocker 10 
there is formed a lug 10a similarly recessed to receive a 
switch unit 14 of the same size as the unit 13, but designed 
so that, on the operation of the switch handle 3, it rocks 




















to and fro to give a momentary closure only of its con- 
tacts, the unit 14 also affecting the pilot core protection 
circuit. The switch units 12, 13, 14 are of similar 
The unit comprises a glass, porcelain or 
earthenware vessel having at one end a transverse 
recess 12a and between the recess 12a and the other end 
@ second recess 126. Contacte are introduced into the 
recesses 12a, 12) so as to be hermetically sealed inside 
the vessel. The contact 15 is connected to the incoming 
current lead, and the contact 16 to the motor to be con- 
trolled. Mercury in the vessel covers both contacts 
when the unit is horizontal, while when it is tilted as 
in Fig. 1, the mercury is collected at the downwardly 
inclined end out of contact with the incoming contact 12a. 
The units 12 and 13 are arranged so that they function 
simultaneously with the operation of the switch handle 3, 
but the connection between the rocker 10 and the 
handle 3 is such that there is a slight lag with the unit 14. 
Hence, when the switch is closed current flows to the 
motor and the pilot core protection circuit and then 
immediately thereafter the switch unit 14 closes momen- 
tarily to cut out the resistance of the said circuit to give 
the increased current required to bring in the gate-end 
unit, which is in the pilot core protection circuit. To 
facilitate individual handling of the motor switch units 12, 
their leads are connected to an intermediate insulated 
terminal block 18 having terminals to which are respec- 
tively connected the incoming leads 21 from the socket 2, 
and the outgoing leads 22 to the motor terminals 23. 
( Accepted November 3, 1943.) 


MINING. 
556,936. Mining Machine. M. S. Moore, of Malvern, 
Company, Limited, of 
Worcester. (9 Figs.) March 26, 1942.—The invention 
combines a coal loader with a coal cutter which retains 
its gearhead while the loader portion is attached so that 
it is suitable for simultaneously cutting and loading in 
either direction. The cutter part has a normal body 
portion with motor and reduction gearing, and is provided 
with a bottom cutting jib 2 and a top cutting jib 3. 
A motor 4, with reduction gearing for driving the loader 
mechanism, is carried on longitudinal bracket members 7, 
which can be firmly bolted to either end of the loader. 


The cutter portion is pivotally connected to the bracket 
members 7 by a transverse shaft 6 to allow for articulation 
between the unit and the loader portion. The fina! 
reduction gearbox transmits the drive to a half universa} 
coupling 9 and is transferable to bring the half coupling 9 
to the other side (as indicated in dotted lines) for when 
the cutter is coupled to the other end of the loader. 
When the machines are uncoupled the jibs 2 and 3 can 
be swung through 180 deg. and will then operate on the 
other side of the cutter. The loader comprises a trangs- 
verse armoured belt 10, with loader bars 11 and com) 12 
both in front of and behind it. The whole portion pro- 
jecting from the body part is jointed to the latter. «, 
that the belt can be removed and the whole loader jj} 
uncoupled for flitting in case of need. Main gearboxes 
























































are duplicated at each side of the belt and transmit the 
drive derived from universal half couplings 15 (on the 
goaf side) to the bars, belt and shearing jib 16, if used. 
The shearing jib is reversible as indicated by the dotted 
lines in Fig. 1, so that it can derive its drive from the 
appropriate gearbox and will make the shear cut verti 
cally along just behind the end of the cutting jibs. The 
loader bars feed the fallen coal on to the belt 10 by which 
it is delivered to the face conveyor 17 over aprons 18 
Placed between the props. At each end of the loader 
is a de-gummer 20, which may include a chain conveyor 
and deflecting shield so that pieces thrown off centri 
fugally at the back of the cutting jibs will be picked up 
and delivered on to the face conveyor 17, an apron 18 
being left in position to help this action if necessary 
When the cutter and loader are coupled, a transmission 
shaft 23 with a universal half coupling at each end is 
inserted to transmit the power from motor 4 to the 
adjacent main gearbox 14 and de-gummer 20. The 
loader bar at the trailing side will not be in use. It may 
be removable if desired or it may be enclosed by a cover 
(Accepted October 28, 1943.) 





MISCELLANEOUS. 

555,086. Portable Mechanical Saw. Phillips and Powis 
Aircraft, Limited, of Reading, and F. H. Robertson, of 
Reading. (3 Figs.) October 28, 1941.—The invention is 
a mechanical pad saw which is driven by the usual form 
| of motor used in small portable drills. The driving head 
4 incorporates a hand-grip 5, and the body of the tool 
incorporates an electric motor 6. The motor drives the 




















(566,086) 
countershaft 7 through gearing 8 and 9, the countershaft 
carrying at its outer end a driving disc 10. A crank pin 
11 on the disc is connected by a link 12 to the reciprocat- 
ing tool chuck 14, which carries the pad saw and 
reciprocates in the guide 16. The latter is securely held 
by supporting arms 17 and 18 which are welded to « 
clamping band 19 clamped about the body of the 
combined motor housing and hand-grip. The outer 
end of the tool chuck 14 is split longitudinally and is 
drilled for two clamping screws which are accessible 
through the guide slot. (Accepted August 4, 1943.) 
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GRAPHICAL SOLUTION OF 
STRESSES IN SHAFTS. 


By G. A. Pickerr. 
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it were, on an oblique instead of a perpendicular 
basis. The length BC is divided by points into a 
number of shorter lengths; from these points a 
series of vectors are drawn parallel to B B, and CC, 
and at each point a perpendicular is erected. On 


Tus method of analysis, dealing with loadings | each perpendicular is marked off a height equal to 
which lie wholly in two planes, is believed to be an | the direct distance between the points where the two 
original one and is only applicable to circular shafts, | vectors which spring from its base cut the bounding 
as it does not concern itself with the plane in which lines ; that is to say, B B, = direct distance B, to 


the resultant moments lie, but only with their magni- | B,, CC, 


direct distance C, to C, and PP, = 


|and D, while W,, W, and W, lie in another plane 
and act at C, E and G. Fig. 8 is the bending 
moment diagram due to W,, W, and W, as viewed 
along arrow X; Fig. 9 being the bending moment 
diagram due to W, and W, as viewed along arrow Y. 
The angle ¢, Fig. 7, is the angle between the planes 
of these two diagrams. The resultant bending 
moment diagram is produced by the same basic 
method as for the previous example ; A BC DE FG 
is set out to scale (Fig. 10). DD, and EE, are 





tude. As, however, the modulus of section of a | direct distance from P, to P, as indicated by the drawn equal in length to the corresponding lines in 


circle is the same about any diameter a knowledge | chain dotted line. 


AB, and C, D are joined and 


| Figs. 8 and 9, and such that angle D,D G = angle 


of the plane in which the moment lies is not neces- | B,C, are joined through the heights on each perpen- _E,EG = 3(180deg. — ¢). Likewise B B,,C C, and 





sary to determine the resultant stress. Before pro-' dicular as shown. A B,C,D is the resultant 
Fig. 1. 
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ceeding to a description of the construction, it| bending moment diagram projected angularly 


should be noted that all bending moments must be 
drawn in the same sense; Fig. 1 shows the sense 
adopted in the examples that follow. 


As an illustration of the basic principle, the simple | 


case shown in Fig. 2 can be considered. A BC D is 
a shaft supported in bearings at Aand D. Two loads 
W, and W, act at B and C, respectively ; their 
bending moments lie in planes at an angle ¢, as 
shown in end view Fig. 3. 


and W, respectively as viewed along arrows X and 


In Fig. 4 A B,D and | 
AC,D are the bending moment diagrams due to W, | 


into one plane to the same scale as that origi- 
Aally chosen for Fig. 4. Stress at any section 
of shaft can now be obtained by normal 
methods and in the case of a stepped shaft 
a stress diagram can be drawn by dividing the 
height at each perpendicular by the section modulus 
of the shaft at that point marking off on: perpen- 
dicular to suitable scale and again joining. It 
may be noted that division BC need not be equal 
as it is convenient to have a perpendicular at éach 
change of section if a stress diagram is being added. 





Y, drawn to any suitable scale. To produce the | This construction can be used for any loading which | 
resultant bending moment diagram, A BC D is set! produces two bending moments each of which lie | 
out to scale (Fig. 5) B B, and C C, are drawn equal wholly on one side of the axis. If, however, there | perpendiculars are drawn from the points of division, 
in length to corresponding lines in Fig. 4 and such | are points of contraflexure in one or both diagrams |as in the previous example. The vectors to 


that angle B,B D = angle C,C D = $(180deg. — ¢) | 


Join AB,D and AC,D. It will be observed that 
triangles A B,D and AC,D (Fig. 5) represent the 
bending moment diagrams in Fig. 4 constructed, a 


the construction is slightly different. 

Fig. 6 shows a shaft A BC D E F G supported in 
bearings at B and F and subjected to five separate 
loads. W, and W, lie in one plane and act at A 








FF, correspond in length to respective lines in 


W; 
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| Figs. 8 and 9, CC, and F F, being drawn parallel 


to E E, and B B, paralleltoD D,. Joint BC,E,F,G 
and AB,D,F; the latter is shown dotted for 
clarity; in setting out on the drawing board a 
separate colour can be used with advantage. 
BCD E F is divided into a number of parts. These 
need not be equally spaced and C, D and E, together 
with the points at which B,D, and C,E, cross the 
centre line, can with advantage be chosen as points 
of division together with critical points on shaft 
such as changes of section. A series of vectors and 


BC,E,F,G being parallel to EE, while those to 
A B,D,F are parallel to D D,. On each perpendicu- 
lar is marked off a height equal to the direct distance 
between the points where the two vectors which 
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spring from its base cut the bounding lines. That is 
to say CC, = direct distance C,C,, D D, = direct CIRCULA 


-ARC CAM WITH FLAT FOLLOWER. 
distance D,D, and E E, = direct distance E,E,. | 


| Vv 
A B,C,D,E,F,G are joined through the intermediate | ois J aa men 


=) 


| 


points on the perpendiculars and represents the ll 
resultant bending moment diagram projected angu- 
larly into one plane to the same scale as that origin- | 
ally chosen for Figs. 8 and 9. If necessary, a stress 
diagram can be drawn as outlined for previous case. 
It should be carefully observed that Fig. 10 was built 
up around the lines DD, and EE, and that the 
angle ¢ was the angle between the diagrams along 
that length of the shaft represented by D E. Due to | 
crossing the axis certain other parts of these dia- | 
grams will lie at 180 deg. d. | 
The work may be carried out expeditiously on a | 
drawing board by the use of dividers and an adjust- | 
able setsquare. Figs. 4, 8 and 9 are only included | 
for the sake of explanation, as it will be found that 
for most cases of concentrated loads the bending | 
moment diagram can be draw@ directly in the oblique 
form as in Figs. 5 and 10. In cases where Professor 
Goodman's method of graphical construction of | 
bending moment diagrams from vector polygons is | 
adopted, the oblique bending moment diagram can | 
be constructed by drawing the load line of the vector 
diagram and the ordinates at the loads of the bend- 
ing moment diagram at an angle of $ (180 deg. — ¢) 
to the axis instead of vertically. It will, of course, be 
necessary to calculate the reaction on the bearings 
due to each set of loads in order that the pole of the | 
polygon can be placed so that the bending moment 
diagram shall have a horizontal base line. Where | 
a distributed load exists it will be found easiest to 
draw a normal bending moment diagram first and | 
then transfer to the oblique form. It will be 
obvious that the solution can be extended to cover 
any number of concentrated or distributed loads, 
provided that all these loads lie in two planes. 
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CIRCULAR-ARC CAM WITH | 
FLAT FOLLOWER. 
By W. Marsa. 

Ir is convenient, when comparing the action of 
different cam profiles, to have some quick and 
reasonably accurate method of drawing the dis- 
placement, velocity and acceleration curves. The 
particular form of cam discussed below lends itself 
to a form of construction which fulfils both require- 
ments. In Fig. 1, a cam of minimum radius R is | 
rotating with constant angular speed w rad. per) 
second about the centre O. The profile of the cam 
is formed by an are with centre Q and radius| 
R+0Q. The follower, initially in contact with 
the cam at A, will, after rotation through an angle 8, | 
be in contact at the point P. Normal P Q will be} 
parallel to the follower axis O V. The motion of | 
the follower on the are A B is simple harmonic, so | 
that the velocity and acceleration will be 

v w.OQ.sin @, anda w? .OQ. cos 0. 

If O Q be considered as a vector representing the 
velocity of the point Q, ther. the velocity of the | 
follower will be represented by the vector Op. | 
Also, if Q O be considered as a vector representing | (82650) ee 
the acceleration of the point Q, then the accelera- | portion of which is formed by three arcs with centres | the ordinates in each case having been taken direct 
tion of the follower will be represented by the|Q,, Q, and Q;. When the follower is in contact | from Fig. 2. If Figs. 1 and 2 are drawn n times 
vector Qp. Thus the triangle OQp is both/on the are AB, the locus of the point p, on the| full size, the vertical scale for the ordinates of 
velocity and acceleration diagram for the follower. | velocity and acceleration diagram, will be given by | Fig. 3 will also be n times full size, so that the 
If the drawing be made n times full size, the velocity | the portion O 6 of the circle on diameter 0 Q,. For | scale for the displacement is | in. on Fig. 3 for each 

r ng he _ w.Op. ee a ,| contact at the point X after a rotation of @, frorh| 1 . ' . ’ dj: te 
will be given by ——* and the acceleration by A the velocity en be given by O », and the accelers- | x in. of follower lift. On the velocity diagram, 
w*. Qp Vector O P will represent the velocity of tion by Q: Pi, and, subtracting R from the length 

n ' | p, X, the displacement will be given by y,. Similarly, | 
the point P on the cam to the scale of the velocity | for contact at the point Y, the acceleration will be| .. } PP: , 
triangle OQ p, and the vector pP will give the| given by Q, pz, the velocity by O p, and the dis- | diagram, 1 in. = y +m. per second per second. 
velocity of sliding. The velocity vectors must be/| placement by y,, the scales being obtained as pre-| In the diagrams as reproduced, the ordinates in 
rotated 90 degrees forward in order to give the | viously described. The complete locus of p is given | Fig. 3 are 14 of those taken direct from Fig. 2, 
actual directions. If pd = R be marked off from p| by the three intersecting arcs 0b, bOd and d0.| the scale of reproduction being larger for Figs. 3 
along the line p P, the length d P will give the dis- | By drawing these three arcs and the displacement | and 4 than for Figs. 1 and 2. 
placement of the follower. For any other con-/| line the velocity, acceleration and displacement of| The acceleration and velocity curves in Fig. 4 
figuration, the corresponding velocity and accelera-| the follower can be obtained for any position of | were obtained in a comparatively short time with 
tion diagram will be some triangle OQp’ (not) the cam by setting the angle off on the appropriate | an accuracy quite sufficient for practical purposes. 
shown) and, as the angle at p, p’, etc., is always a | centre. The example chosen was a circular-arc cam to give 
right angle, the locus of the point p will be a circle) In Fig. 3, the angles corresponding to contact at|a rise and fall of 1 in. during 180 degrees rotation. 
on OQ as diameter. The point p will rotate | the points A, X, B, and so on have been drawn as a| The minimum radius of the profile was 2 in. and 
around this circle at an angular speed of 2 w. base; the displacement, velocity and acceleration | for the three cases, a, 6 and c the toe radius was 

Fig. 2 shows the profile of a cam, the effective | of the follower have been plotted on this base, zero, 0-5 in. and 1-0 in., respectively. 


(2650 





: wo. ; 
1 in. = — in. per second, and, on the acceleration 
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FROM WARRANT 
RANK. 


By Enorveer-Captain Epaar C. Samira, 
O.B.E., R.N. 
(Concluded from page 344.) 

Tue recruiting experiment of 1859 was never 
repeated, but in the ‘sixties the Admiralty took 
many steps to put their engineering house in order. 
Educational standards were raised, all engineer boys 
under training in the Dockyards for naval service 
became engineer students, and, in 1864, the famous 


TO FLAG 
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Royal School of Naval Architecture and Marine | 
Engineering was opened at South Kensington. A 
book deserves to be written on the pioneering educa- 
tional work of the Admiralty. There were no striking 
changes in rank or conditions of service, but in 
1868 the important step was taken of dividing the 
engineering branch into a professional section and 
& mechanical section by the introduction of 
fitters, turners and other craftsmen, as Engine-Room 
Artificers. The rating of Chief Stoker had been 
introduced in 1863, but the name was now dropped 
and the chief stokers wereaccepted as artificers. Of 
what the engineer officers thought of their position 
and prospects in the ‘sixties, something will be said 
later on. 

The great landmarks in naval engineering history 
during the ’seventies were the transfer of the work 





done at South Kensington to the Royal Naval 
College, Greenwich ; the appointment of the Cooper 
Key Committee in 1875; the allocation of H.M.S. 
Marlborough, at Portsmouth, as a hostel for engineer 
students ; and the building of the College at Key- 
ham, officially known as the Training School for 
Engineer Students, but called by the students 
themselves the Royal Naval Engineering College. 
The committee which met in March, 1872, to advise 
the Admiralty how to turn Greenwich Hospital into 
a great naval university were to consider the details 





for the education of (1) the engineers of the Fleet ; 
(2) naval architects; (3) acting sub-lieutenants, 
prior to their final examination for lieutenants in 

















Sm James RoFFey. 


navigation and steam; (4) candidates for commis- 
sions in the Royal Marine Artillery; (5) sub- 
lieutenants after passing ; and (6) half-pay officers. 
The first President of the College was Vice-Ad- 
miral Sir Astley Cooper Key, K.C.B., F.R.S., who, 
in his earliest years had pored over Tredgold and 
de Pambour. The first Director of Studies was 
Dr. T. A. Hirst, F.R.S.; the first Instructor ‘in 
Steam, Chief Engineer G. A. Tuck, who, in 1845, 
had cut the chains across the Parana; and the 
first Instructor in Marine Engineering, Richard 
Sennett, who was destined to become the first naval 
engineer to hold the office of Engineer-in-Chief. 
One serious mistake was made when the College 
was opened. Afloat, Chief Engineers messed in the 
wardroom, the others in an engineers’ mess. This 
plan was perpetuated at Greenwich, thus separating 


i'much difference ; 


the engineers from their brother officers by a gulf 
that was difficult to bridge. The abolition of separate 
messes was one of the recommendations of the 
committee appointed in 1875 and presided over by 
Admiral Cooper Key. The other members of this 
committee were Captain W. M. Dowell, Captain Sir 
John C. Commerell, Mr. James Wright, then Engi- 
neer-in-Chief, and Chief Inspector of Machinery 
John Oliver. They had to consider how to secure 
the highest mechanical skill and scientific knowledge 
in the management of engines and the supply of 
engineer officers and engine-room artificers. The 
report is good reading, and it should have produced 
more fruit than it did. Here are just two bits of 
evidence. From Admiral Charles Fellowes came 
the remark that “In my opinion, he [the engineer 
officer] should have the power to give an order to 
any man in the ship without the possibility of that 
man disobeying his order or even questioning it ”’ ; 
while Captain William Arthur proposed the promo- 
tion of artificers to warrant rank, a proposal that 


| did not materialise till 22 years had passed. To the 


work of the committee, however, can be traced 
the bringing together of engineer students in the 
Marlborough and at Keyham, where they enjoyed 
corporate .life and were under naval discipline. The 
abolition of engineers’ messes followed in 1883. 

By the ‘seventies, the Masters had all been 
absorbed into the military branch, and so it may 
be asked, what were the relative ranks of engineer 
and executive officers? Well, if anything, the 


| engineers had gone backwards. Assistant engineers 
only ranked with midshipmen ; 


engineers with 
sub-lieutenants ; chief engineers with lieutenants ; 
and inspectors of machinery with junior captains ; 


| and for years that status was considered high enough 


for even the Engineer-in-Chief. By the ’eighties, 
the engineer was allowed to mount the ladder of 
rank another rung, but he was, age for age, many 
rungs below the executive officer. In 1885, after 
the deliberations of another committee, the chief 
engineers were divided into three groups—chief, 
staff, and fleet engineers—but this did not make 
in 1895, chief engineers still 
ranked “ with but after ” lieutenants of eight years’ 
seniority. Assistant engineers and sub-lieutenants 
now each wore one broad stripe; when the latter 
were promoted, they could wear two, but the 
engineers got only one and a half. 

If any one thinks the Admiralty played the 
game, he should ponder over the following personal 
experience. I entered as an assistant engineer at 
well over 22 years of age, and I served in that rank 
and messed with midshipmen till I was nearly 29. 
The ‘‘ Conditions of Entry” had told me I must be 
able to swim, but they had most considerately 
refrained from telling me that, during those six 
years, I might have to “live in a chest ” and, like 
a stoker, “sling in a hammock.” As for pay, it 
was 78. 6d. a day for the first six years, and, taking 
the first 18 years together, my substantive pay aver- 
aged the princely sum of just over 2001. a year. 

Though, by the end of the Nineteenth Century, 
the engineer had not attained to flag rank, he had 
only to wait another year or two; but, meanwhile, 
he had stated and restated his case for recognition 
a dozen times. The story of the engineer in the 
Navy is, of course, but a particular case of the tech- 
nical expert in the public services, in which the 
administrators almost invariably adopt a con- 
servative attitude, but his story is probably unique. 
A century ago, engineering was not long out of its 
swaddling clothes. There was only one engineering 
institution in existence and so, in his struggle up 
the Service ladder, the engineer had to rely mainly 
on his own efforts. He was not the only aspirant for 
higher recognition; the medical, accountant and 
navigating officers all had their own battles, as also 
did the warrant officers. 

From the latter and the doctors, the engineer even 
had a helping hand. As far back as 1792, there had 
been a Warrant Officer’s “‘ Burial Club,” of which 
physicians, pursers and masters were members. 
In 1845, this Society was reconstituted; the 
doctors and masters and some of the pursers, having 
gained a higher status, withdrew, and engineers 
and their wives were admitted. The secretary was 
a carpenter, the treasurer a gunner, their warrants 





dating back to 1809 and 1806; but in 1846 the 
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Society chose for its president a much younger man, 
none other than the forceful Scottish engineer, 
George Murdock, then 31 years of age. In the 
following year, Murdock got his commission and, 
I suppose, resigned his presidency. What share 
engineers afterwards had in the activities of the 
Society I do not know, but later on the engine room 
artificers benefited by its work. Though a “ Burial 
Club,” it was as much, perhaps more, concerned with 
the living as with the dead, and it consistently 
strove for the betterment of all classes of men in 
the Navy. The engine room artificers had a some- 
what similar society of their own and, largely 
through the efforts of their secretary, the late 
Chief E.R.A. William Stoddart, were able at last 
to gain both warrant and commissioned rank. 
Another institution to which engineer officers 
were indebted was the Royal Naval Engineers Club 
in Lion-terrace, Portsea, which was in existence for 
half a century. It was founded in 1851 for both 
professional and social purposes ; papers were read 
and documents collected, and models of machinery 
decorated its rooms. If its walls could speak, no 
doubt they could tell of many meetings of the 
““Improvement Association.” In 1893, the club 


published the first, and I think the only, issue of | 


The R.N.E. Journal, containing papers by J. 
Durston, T. J. Milton, W. L. Wishart, G. Aborn 


and T. J. Haddy, all officers well known in their | 
It was an excellent start, and it is to be| 
The | 
club had its ups and downs and in 1903 or 1904 was | 


day. 
regretted that the journal was not carried on. 


closed. What became of its papers I have never 
discovered, but I was able to track down its photo- 
graph album and this was kindly given to me by 
the widow of Engineer Captain F. P. Smith, who 
had purchased it at the sale. The four photographs 
reproduced on page 363 are taken from it. They are 
portraits of four Chief Inspectors of Machinery 
Afloat, respectively John H. Langley (1811-81), 
Knight of the Legion of Honour, who was chief of 


the Queen’s yacht from 1860 to 1870; Sir William | 


Eames (1821 to 1910), chief engineer of Chatham 
Dockyard from 1869 to 1881 ; 
(1832-1930), the author of The Steam Navy of 


England ; and Sir James Roffey (1833-1912), who | 
was Fleet Engineer Officer in the Mediterranean | 


during the Egyptian Campaign. 


Eight years after the club was founded, a pamph- | 


let entitled The Case of the Naval Engineer was 
published. This set the ball rolling properly. 
pamphlet, of 26 pages, dwelt on the costly and com- 
plicated nature of the machinery, touched on pen- 
sions for widows, messing and accommodation, 
uniform, and, of course, pay. It even declared that 
engineers “do not aspire to command.” 


| Navy from all the colonies. Moreover, he would 
have made engineers and artificers and stokers 
| learn how to handle guns and small arms. He also 


| FUNDAMENTAL SCIENTIFIC _ 
RESEARCH.* 


By Sm Epwarp Appieton, K.C.B., F.R.S 


Harry Williams | 


The | 


at | recognition ? 
In 1865, | 


|would have brought all the mechanics in a ship | 
| into one great body under the Chief Engineer, who | 
would be made responsible for the entire ship and) Pur examples I have quoted of the practical » sults 
| its machinery and equipment. There were, of flowing from fundamental scientific work have : 
course, the usual comparative tables of pay. How | selected from the realm of physical science. 
many tons of paper have been wasted over such | select another from the field of biological science, 
tables cannot be estimated. Scanning them, one is| is one of special interest because it illustrates 
| apt to exclaim “‘ Why don’t they pay all officers— | imaginative foresight shown by a distinguished lritish 
| at least in the junior ranks—according to age and | pat yew W. ow ie in cree: bs the start that no 
| be done with it.” To-day they would necessarily cnatl Go ton ion M — a of applied science 
have to add for wives and children. Quick sent a . SERA deal oe gd coe = oe oolian 
‘ ; . had been thoroughly explored. Hardy was the first 
| copy of his scheme to the Admiralty and received | Director of the Food Investigation Branch of the 
| their Lordships’ thanks ; one imagines, though, that | Department of Scientific and Industrial Research and 
| he was as a voice crying in the wilderness. as such, was responsible for organising our work on the 
Engineer Rear-Admiral Charles Rudd gave me improvement of methods of preserving and transport. 
a copy of Quick’s paper, and I suspect that he had ny Soe When he first began to work on this 
, ‘ el subject, he soon realised that there could be no real 
| @ hand in the pamphlet Rank and Pay of the Engineer | a ivance in the technique of food preservation until! the 
| Officers, Royal Navy, which followed in 1888. It necessary foundation of pure science had been laid 
would be tedious to go into details, but here is one | He did not empirically try this or that new method of 
| quotation: “‘ The Engineer Officers have never | preservation or storage. 


(Concluded from page 326.) 


been 
I now 
It 
the 


Instead, he planned to find 
| been able to understand their unsatisfactory and | out what are the properties of the various foodstuffs 
exceptional treatment in the matters of pay and | “9d how they behave. ; 
rank and it cannot be considered surprising that | .. ee of course, are either dead, like meat or 
intense dissatisfaction exists among them, and that i. he OF one SES mee SS Bulb and vegetables 
- ; ° : . ~ " ardy therefore set up a team of research workers at 
it will continue to exist until their grievances | Cambridge to study how the living micro-organisms 
are settled in a comprehensive and satisfactory | really attacked meat when it was dead and how these 
manner.” Thus the trouble kept brewing, the fire | could be controlled. He also studied scientifically how 
under the cauldron getting hotter and hotter. In | the condition of an animal, its age and method of feed. 
1898, another “‘ Statement” appeared. This actu- | Dg, affected such qualities as the tenderness, the colour 
‘ally asked that the Engineer-in-Chief should rank and the flavour of the flesh when eaten. Armed with 
as a Vice-Admiral. The Globe, Truth, Naval and | ‘his knowledge, it became comparatively simple to 
Military Record, and the Westminster Gazette all | pale oppeed~ 4 _— - ——- go yrehg kept 
— : . ; in a chilled condition for 10 weeks to 12 weeks, lon 
joined in the campaign, and even the Army and | enough for it to be imported from New Zealand . 
Navy Gazette admitted that the engineer officers | Australia without appreciable loss in quality. 
“have the best of the argument.” It is difficult,| In the case of fruit and vegetables the problem was 
however, for appellants to get justice when the | rather different, because it was then necessary to in. 
judges are prejudiced and the juries packed. At | vestigate from first principles the physiology of ripening 
long last, however, came the Selborne-Fisher | fruit, on which very little fundamental work had been 
Scheme of Christmas, 1902, which decreed, among | 40P¢- Here again improvement in the methods of 
. : a - A - _ «| Storage of fruit followed rapidly. Like animals, 
other things, that “ Inspectors of Machinery will} , 1), site - aie 
——s , , gay ~ ’ pples breathe, consuming oxygen and giving off 
become Engineer Captains and Chief Inspectors of | carbon dioxide. When the fruit is picked and in 
Machinery will beeome Engineer Rear-Admirals "’ ; | storage, it only has its own stored reserves to supply 
also that “The Engineer-in-Chief will become an|the requirements of its life. Thus the problem of 
Engineer-Rear Admiral and the Board reserve power prolonging the life of fruit in store was to ensure 
|to promote the officer holding that high post to | adequate reserves and to spin them out to the utmost 
the rank of Engineer-Vice-Admiral if thought | limit by reducing the rate at which the fruit was living 
advisable.” So, at length, flag rank was gained, | °"4_ sing oo up. There are three ways of thus 
Sir John Durston being the first to enjoy it. I ay hots ese g agimanen, Nye 4 nae. 
|‘ wandee > dee om ee the temperature—an apple, for example, lives five 
| nder i, some day, we shall see some Surgeon, | times as fast at 70 deg. as it does at 35 deg. F.—by 
paymaster or engineer made a full Admiral. | diminishing the supply of oxygen, and by allowing 
Why was the engineer so long in obtaining proper | the carbon dioxide produced as the fruit breathes to 
but was he really so long? No, | #ccumulate in the atmosphere. These methods are all 
and yes. No, if he is compared with the pay- peat A oe yy x and all three were combined in the 


master, the surgeon and the master ; they had been known as gas storage, which has been 


another pamphlet appeared, entitled The Royal | 
Naval Engineer. This ran to 44 pages. It traversed | in the Service centuries before him, yet he raced 
the same ground as the pamphlet of 1859, but backed | them up the ladder ; but if the phenomenally rapid 
up its claims by quoting from a report of a British | growth of naval engineering be considered, the 


Association Committee. A Select Committee of the 
House of Commons had sat in 1863 to consider the 
training of officers, but the question of pay had been 
excluded. This, in 1866, brought forth a petition 
to Members of Parliament, followed by another in 
1867, which, while acknowledging benefits received, 
followed the example of Oliver Twist. 

A much more comprehensive affair was a state- 
ment sent to Their Lordships in 1872, in which 
reference was made to the lasting injury done to 
assistant engineers, whose ages ranged from 21 to 
30, by reducing them to the relative status of mid- 
shipmen. ‘“ Engineers,” it said, “feel it to be a 
great hardship that although the pay of all other 


| answer is yes. But why did it take him so long? 
| Was it not partly due to a lack of esprit de corps ? 
| Few engineers knew anything of their history, and 
| 1 never heard one speak of the Branch as a corps 
| with traditions; yet the Branch has a fine record 
|of service and is daily adding to it. The late 
| Engineer-Captain J. E. Mortimer told me that he 
|had tried to form a Marlborough-Keyham Society 
or Club to gather records, hold dinners, etc., but 
| received no support. In 1915, the late Mr. A. E. 
Seaton, one of the brilliant students of the 
| R.S.N.A.M.E., pointed out that for the fact “ that 
| the naval engineer was so long in arriving at the 
proud position he now occupied, he had himself to 


applied with extremely satisfactory results. 

I now want to say a few words about the way funda- 
mental research is carried out and about the conditions 
which seem to conduce to its successful prosecution ; 
but the first thing to be said is that it is quite impossible 
to generalise about such matters, for important dis 
coveries have been made in so many different ways 
Chance often plays an important part, but the success 

| really follows from a combination of chance and the 
| prepared mind. It was Perkins who discovered the 
first aniline dye, and the whole of our great synthetic 
dye industry is built on the foundation of that dis 
covery ; but Perkins, who was not looking for anything 
connected with colour at all, would not have discovered 
| the aniline dye he did, if, by good fortune, the com 
pound with which he was working had been pure. 
The discovery of X-rays also resulted from a chance 
observation by Réntgen that when he worked an 
electric discharge tube, a near-by sensitive screen 
glowed, although it was screened by black paper. In 


classes of officers has been much advanced during| blame. The engineers as a body never did all they | each case, it required the receptive mind, ready to 
} 


the last few years, no corresponding increase has 
been granted to the engineers, although their duties 
and responsibilities have been enormously in- 
creased ...” 

The organisation of the Engineering Branch was 
dealt with in an original manner by Fleet Engineer 


George Quick, who, in 1887, published his Proposed | all had their reunions, their guests of honour and so | ordered, by 


might have done in their own interests.” 

I once attended a gathering of over 150 engineer 
officers. It was a memorable occasion, but I 
| thought it could have been made much more so. 

Before the present war, executive, medical, marine, 
and some reserve officers and the naval constructors 


| recognise the exceptional nature of certain phenomena, 
| and the curiosity and ability to track the effect down 
to fundamentals. 
| Generally I would say that fundamental scientific 
| work flourishes most abundantly in an atmosphere of 
| freedom, though I have known many a success follow 
| from a young man’s being persuaded, if not actually 
‘his professor to leave a tempting side- 


Organisation of a Combatant Corps of Royal Naval | forth ; not so the engineer officers. Surely this is a | toad and return to the main road on which he had 


Engineers with an Effective Reserve of Naval Officers 
and Men. The progress of the Royal Naval Reserve 


up to this time, so far as a supply of engineers was| form, say, a Royal Naval Engineering Records | 
Quick had advanced | Society, I shall be only too happy to turn over to it 


concerned, was a sorry story. 


matter for consideration. If someone will put into 
action some such plan as Captain Mortimer’s and 


views. He believed in Imperial Federation, and | every book, letter, portrait, etc., relating to the 
he would have recruited officers and men for the! history of naval engineering that I have collected. | Commerce on Thursday, April 20, 1944. Abridged. 


|embarked in the first instance. Sometimes people 
| work best in teams, and such types of organisation 
are often essential for attacking certain types of pro- 
blems. Sometimes, on the other hand, people work 


| 
| —— 
| * Address delivered to the Manchester Chamber of 
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best singly. We must recognise these differences and | publishing scientific papers on chemical reactions at 
allow for them. |low pressure, I frequently wondered whether it was 


Ideas which are themselves discoveries, or which 
lead to discoveries, come as often as not in the most 
unexpected places, as well as at the laboratory bench. 
Sir Lawrence Bragg gave an illustration of this in a 
recent broadcast, when he said: ‘‘ I can well remember 
my own experience as a young man at Cambridge. I 
had been puzzling for a long time over some very 
exciting new effects which a German scientist had 


fair that I should spend my whole time in an industrial 
organisation on such purely scientific work, for I 
| confess I did not see what applications could be made 
| of it nor did I have any applications in mind.” Several 
| times he talked the matter over with Whitney, but 
| Whitney on every occasion told him to go ahead and 
| work along on any fundamental line which he thought 
| would give more information on the physical pheno- 





discovered, and I had an instinctive feeling that their | mena taking place in incandescent lamps. The prac- 
explanation was not so complex as the one he gave. | tical results of those researches of Langmuir was the 


But at the time I was not, as far as I remember, think- 
ing of anything in rticular, when quite suddenly 
everything fell into p in my mind just as if I had 
been told. I remember so vividly that I could point 
out the exact spot on the Cambridge Backs behind 
St. John’s College where I was walking at the time.” 
That new way of looking at the problem of the action 
of crystals on X-rays was the starting point of a great 
new development in science, and led Sir Lawrence and 
his father, Sir William Bragg, to devise simple methods 
of studying how atoms are arrayed in the architecture 
of crystals. The same type of analysis has been 
used in unravelling the structure of many other sub- 
stances besides crystals, and nowadays X-ray analysis 
forms part of many researches connected with the 
study of materials of industrial importance. 

Sir Lawrence’s experience is not uncommon. KeKulé 
has told us how the idea of the ring structure of the 
benzene molecule came to him in a reverie. About 
this, he says: “ I was sitting writing at my text-book ; 
but the work did not progress; my thoughts were 
elsewhere. I turned my chair to the fire and dozed. 
Again the atoms were gambolling before my eyes. 
This time the smaller groups kept modestly in the 
background. 
by repeated visions of the kind, could now distinguish 
larger structures, of manifold conformation: long 
rows, sometimes more closely fitted together; all 
twining and twisting in snake-like motion. But look! 
What was that? One of the snakes had seized hold 
of its own tail, and the form whirled mockingly before 
my eyes. As if by a flash of lightning I awoke; and 
this time also I spent the rest of the night in working 
out the consequences of the hypothesis.” The theory 
about the structure of benzene, formulated by KeKulé 
in this way, we now realise to be very simple. The 
six carbon atoms of the benzene molecule are arranged 
in a ring, each linked to two neighbours. This simple 
conception has proved amazingly fertile and can be 
said to have formed the basis of the development of a 
large part of organic chemistry. 

now turn to the subject of the organisation of 
fundamental research and the provision for it. I 
think it cannot be disputed that we must look to our 
universities for the main body of our fundamental 
research. There, the easy contact and intercourse 
between workers in different fields can readily take 
place. A university atmosphere also gives that sense 
of freedom which so many of our best workers find 
essential to their best work. But experimental work 


My mental eye, rendered more acute | 


perfection of the modern gas-filled lamp, which, 
according to Whitney himself, had in 1928 reduced 
the cost of light by 50 per cent. I also believe it to be 
the function of the three chief civilian research organi- 
sations of Government, the Agricultural Research 
| Council, the Department of Scientific and Industrial 
Research, and the Medical Research Council, to pursue 
fundamental research in fields which are ultimately 
likely to be of practical benefit to the general com- 
munity. 

In considering research we should, in particular, note 
| the change in the function of Government in becoming 
| less negative and more positive. In Graham Wallas’s 

famous phrase, it “‘ has come to be engaged not merely 
|in preventing wrong things from being done but in 
| bringing yr that right things shall be done.” In 
| other words, its operation has ceased to be concerned 
| solely with the safeguarding of rights and liberties and 
the prevention of crimes and abuses. It is now charged, 
in addition, with the active improvement of the welfare 
of the citizens of the country, and certain aspects of such 
improvement need scientific knowledge, some of which 
| is available and only needs interpretation and some of 
which has yet to be acquired. 

To an increasing extent, science is being used as the 
| basis for the formulation of Government policy, 
| although I cannot go as far as Mr. Jorrocks and say 
| that every problem facing Government is as yet amen- 
| able to scientific treatment. Scientific knowledge can 
|form only part of the basis on which Government 
| policy is founded. I confidently believe that there is 
| pow a general awakening on the part of both Govern- 

ment and British industry to the importance of scientific 
| research and the need for its extension and application. 

There will be, I feel sure, large post-war developments 

in industrial research and technology, but I want them 
| to be sustained by an adequate volume of fundamental 
| research. If the tree is to continue to bear fruit, we 
| must ensure that there is healthy growth in its roots. 








| 


THE CHEMICAL ENGINEER.* 

By F. A. Greene, M.I.Mech.E., M.I.E.E., M.1.Chem.E. 
| Iris asign of the times, and a particularly encourag- 
| ing one, that there should be so much looking ahead 
| and planning for the future. Our own Institution is 
| not unmindful of the need for this, and I feel sure that 

we shall not be found wanting in so far as our own 
contributions to post-war reconstruction and develop- 


nowadays usually costs money. It is for this reason| ment are concerned. Thoughts for the future, how- 
that grants for apparatus and assistance are given by | ever, should be closely linked with consciousness of the 
nee yay ee a to ee —a = | present and the past. Chemical engineering, as we 
sbeaiien “4 this acme ag "the atime vac of the | “eel a “i eae 2 pen ryomes oe , 

in practising it, we are mainly concerned either 
exceptional man in the field of scientific research, the | with stipelesl equations ‘ontiadey, A with the purely 
man with originality and imagination. It is far more | physical aspects of chemical reactions, as in the trans- 
important that he should be supplied with the facilities | paraiton of solids, fluid flow, agitation and mixing, 
he needs and allowed, if he happens to work in that | transfer of heat, and so on. Moreover, in order to 


way, to inspire his team of juniors, than that a number 
of other people should be encouraged to continue more 
pedestrian investigations. I believe also that industrial 
research organisations and the research departments 
of Government should contribute their share to the 
general body of fundamental k:owledge. Many big 
and enlightened industrial concerns regard it as a good 
investment. 

Probably no better example to illustrate this could 
be given than the career of Irving Langmuir in the 
laboratories of the American General Electric Company 
at Schenectady. Five years after taking his degree, 
Langmuir was an instructor in chemistry at Stevens’ 
Institute, Hoboken. In 1908, he attended a scientific 
meeting at Schenectady and was persuaded to spend 
his vacation in the G.E.C. research laboratories. He 
intended to return to pure research, but after 30 years 
he is still at the G.E.C. The director, W. R. Whitney, 
proposed that he should simply browse around at first 
and become familiar with what was going on. After 
a little while, Langmuir suggested that he should 
investigate certain blems which were arising with 
tungsten wire, me Ange then coming into use as a 
filament in electric-lamp bulbs. Led on by his curiosity 
to fields which seemed to be more and more remote 
from the production of electric lamps, Langmuir 
himself began to feel worried as to whether he was 
acting quite fairly by the G.E.C. These are his own 
words: “ During these first few years, while I was 
having such a good time satisfying my curiosity and 


obtain the product of a chemical reaction in a market- 
able form, the further operations involved, such as 
| filtration, evaporation and distillation, crystallisation, 
| drying, grinding, etc., are also physical operations. 
| Similarly, the use of the indicating, recording and 
regulating appliances which are employed to control 
| these operations are usually the result of applied 
physics (engineering, in other words) rather than the 
application of purely chemical principles. 

n every essential particular, both theoretical and 
practical, the chemical engineering curriculum of the 
University of London is parallel with that prescribed 
for first and second year students in civil, mechanical 
and electrical engineering. In the same way as 
students in these three branches, after they have 
covered more or less common ground during their 
first two years at the University, then concentrate on a 
selection of subjects appropriate to their future calling, 
so does the chemical engineering student. The main 
difference, and one which is not so widely appreciated 
as it should be, is that the chemical engineering student 





branch of studies, whereas those in the other branches 
named complete their courses for the B.Sc. degree in a 
further one year only, i.e., in three years in all, includ- 
ing the first or intermediate year. A feature which 
we consider of paramount importance throughout the 





* Presidential address to the Institution of Chemical 





Engineers, delivered on Friday, April 14, 1944. Abridged. 


is required to devote a further two years to his selected | 


four-years’ course of study is the inter-relation and eo- 
ordination of the various sub-divisions of the work, 
namely, mathematics, physics, chemistry, civil, mech- 
anical, and electrical engineering, metallurgy, and so on. 
In the past, too little attention has been given to this 
question of the inter-relation and co-ordination of 
| studies in undergraduate work. 

If I were asked what I considered to be the chief 
qualities which characterise the best type of chemical 
engineer, I should reply somewhat as follows. In the 
first place, I would refer to his balanced way of looking 
at things as a whole and not piecemeal; a result, no 
doubt, of the blend of science and engineering in his 
earlier training, and one which leads him to base his 
work on principles rather than on the ready-made 
views of others. A second quality, no doubt also a 
result of his combined education, would be his im- 
partiality in assessing the merits of the respective con- 
tributions of the chemist and the non-chemical engineer 
to any scheme which is referred to him, or in which he 
is required to participate. In the third place I would 
put his ability to co-ordinate the work of others, for, 

rovided his teachers have done their work properly, 
himself is the result of a fully co-ordinated effort in 
regard to the individual subjects which together form 
the basis of his knowledge. It is becoming realised 
in industrial concerns that the chemical engineer is 
needed as an integral part of the organisation, not only 
where chemicals are being manufactured, but also 
throughout the great range of so-called “‘ process ” 
industries. 

Evidently our American cousins share this view ; 
otherwise it is difficult to account for the fact that the 
American universities, before the war, produced some 
3,000 bachelors and upwards of 500 graduates with 
higher degrees in chemical engineering each year. 
Dr. W. Cullen in his presidential address before this 
Institution in 1938 gave some very illuminating and 
detailed statistics on this subject, so I will not énlarge 
upon it now, except to remark that at that time it was 
conservatively estimated that between 25 per cent. and 
30 per cent. of the students taking graduate work in 
engineering were in the field of chemical engineering. 
From my own experience and observation also, I know 
that in the United States chemical engineers permeate 
and enrich every field of industry. We have now pro- 
gressed sufficiently to make it unnecessary for anyone 
to remain in doubt as to our requirements, and the 
scheme for university courses in chemical engineering 
which is about to be made available by the Council of 
the Institution will, it is hoped, be of considerable 
value to teaching bodies which are desirous of inaugurat- 
ing courses of study in the subject. In my previous 
remarks I have referred only to the University of 
| London, but I am aware, of course, of the excellent work 
| also being done at Manchester, Birmingham, Leeds, 
| Glasgow, the Treforest School of Mines, and many 
| other places, some of which is perhaps of a more 

specialised character. We look forward to an increas- 
|ing number of teaching centres becoming available, 
| and our Institution is prepared to asist to the maximum 
| of its ability in furthering such developments. 
| So much for the educational side of the picture—I 
| now turn for a moment to the industrial side. Without 
the sympathy, understanding and practical assistance 
of industry itself, little real progress can be made in 
this all-important matter of training. There are many 
cases of generosity on the part of firms in presenting 
laboratory and workshop equipment or in making it 
available at considerably reduced cost. Often it has 
only to be brought to the notice of firms that such and 
such an item of plant or equipment is needed for it to 
be made available. I commend, however, to the notice 
of potential donors the fact that it is not always stan- 
dard sizes of equipment which are the most appropriate 
for college use. Frequently, and particularly in the 
case of process plant, it should be scaled down to suit 
the space available or the throughput which is com- 
patible with laboratory conditions. This means special 
design and construction to meet individual circum- 
stances, and the manufacturer will be thrice blessed if 
he appreciates this and acts accordingly. 

It is to be hoped, too, that with the return of more 
normal times, those who are able to do so will endow, 
or help to endow, the much-needed chairs of chemical 
engineering which shortage of the necessary funds pre- 
cludes the universities themselves from creating. It 
is equally to be wished that funds will also be made 
available for new laboratories and for the maintenance 
and equipping of them. State aid is also necessary in 
this subject as in others, and we trust that those charged 
with the duties of recommending and allocating Govern- 
ment funds for educational purposes will appreciate the 
claims of our schools of chemical engineering. It is 
satisfactory to be able to report the recent provision by 
the Board of Education of State Bursaries for students 
in this subject. The award of these Bursaries is regarded 
at present as a war-time measure only ; they are very 
limited in number, and their application is restricted to 
post-graduate students. It is hoped that these limita- 
tions and restrictions will be speedily removed. 














* THERMOBLOC ” 


THE 


RECUPERATORS ON TOOL-STEEL 


* THERMOBLOC ’’ RECUPERATORS 
AND HEAT EXCHANGERS. 


Tue recovery of waste heat in fuel-fired furnaces 
has been practised for many years and most large 
industrial-furnace installations operate either on the 
reversing regenerative principle or on the recuperative 
principle, the former being usually applied to large 
high-temperature plant for melting metals or for 
reheating them prior to forging and the latter to 
smaller heat-treatment furnaces in which precise 
temperature control is required. Of late years, recupera- 
tors and heat exchangers made of alloy steels capable 
of withstanding relatively high temperatures have been 
adopted to an increasing extent, in place of fireclay 
or other ceramic equipment, and have given very 
efficient service on account of their gas-tight charac- 
teristics, compactness, accessibility and other qualities. 
In general, however, they are expensive owing to the 
high cost of the nickel-chromium or other alloy from 
which they are manufactured, and, latterly, efforts 
have been made to develop efficient types of metallic 
heat exchangers of small bulk and low first cost. Such 
a recuperator has recently been placed on the market 
by Messrs. The Incandescent Heat Company, Limited, 
Cornwall-road, Smethwick, Birmingham. A general 
view of the recuperator, which is called the “* Thermo- 
bloc,” is given in Fig. 2, on this page. It consists 
essentially of two banks of small-diameter steel tubes 
contained in a matrix of cast iron which ensures metal 
to metal peripheral contact between each tube of both 
banks. One bank of tubes is arranged vertically in the 
cast-iron matrix and it the ends of these tubes 
which are seen in Fig. 2; the other bank of tubes is 
horizontally interlaced between the vertical bank. It 
is usual for the vertical bank of tubes to be used for 
the passage of waste gas, while the horizontal bank is 
used for the air, gas or gas-air mixture which it is 
desired to preheat. Conical end castings are fitted over 
the horizontal bank of tubes and to these are attached 
the inlet and outlet gas pipes. When gas-air mixtures 
are employed a mixing T is fitted at the inlet end of 
the Thermobloc. 

It will be gathered that the incorporation of the 
recuperator in a furnace system results in the splitting 
up of the waste gases into a large number of small- 
diameter streams giving, in the aggregate, a con- 
siderable area for the release of sensible heat into the 
horizontal bank of tubes. The gas or gas-air mixture 
entering the horizontal bank of tubes is similarly sub- 
divided and the rate of heat absorption is further 
intensified by the provision of helical baffles in the 
form of twisted strips, two of which are seen in Fig. 2. 
These are designed to break up the relatively cold 

core” in the centre of each tube and direct the flow 
outwards towards the periphery of the tube by centri- 
fugal action. 
that in the case of Thermobloc 
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dimensions of which are 9, in. by 9 in. by 11j in., the 
heat-exchanging surface measures 5 sq. ft., while, in 
the case of Thermobloc No. 2, the overall dimensions 
of which are 9, in. by 12% in. by 15 in., the heat- 
exchanging surface is 10 sq. ft. It is stated that the 
rate of heat exchange, per square foot of surface area, 
is so high that the body of the recuperator can be 
maintained at a relatively low temperature, and that, 
even when the temperature of the waste gases exceeds 
1,000 deg. C., that of the recuperator remains below 
a visible red heat. There is consequently no need to 
employ expensive heat-resisting alloys, and the body of 
the recuperator is, therefore, made of good quality iron. 

The heat exchanger was originally designed to meet 
conditions, arising from the National emergency, 
necessitating the change over of industrial furnaces 
from town gas to clean producer gas and other fuels 
of lower calorific value. Few difficulties were en- 
countered when working temperatures of the order of 
1,000 deg. C. were required, but owing to the relatively 
low flame temperatures of these gases it became 
necessary to provide some method of preheating when 
termmperatures in the region of 1,500 deg. C. were neces- 
sary. The Thermobloc was designed and applied suc- 
cessfully to a wide range of problems of this nature, and 
in Fig. 1 is shown a battery of high-speed steel tool- 
hardening furnaces heated by clean producer gas, in 
which temperatures up to 1,500 deg. C. can be readily 
obtained and maintained. The recuperators, each of 
which is provided with a fume hood, can be seen on the 
top of each furnace. 

We are informed that owing to the success of these 
early installations, the application of the recuperators 
to town-gas and other fuel-fired furnaces has developed 
to a considerable extent. It is stated that when a 
small high-speed steel furnace was equipped with a 
Thermobloc for preheating the air, the gas consumption 
was reduced by 25 per cent. It is often possible to apply 
the recuperators to existing furnace installations and 
the manufacturers claim that the resultant economy 
generally amounts to 20 per cent., at least, quite apart 
from the improved combustion conditions, permitting 
of accurate control of the atmosphere within the furnace 
and a consequent improvement in the protection of the 
metal undergoing heat-treatment. In certain cases 
in which no waste heat is readily available, such as 
high-temperature open-flame work with lean gases, 


Thermoblocs can be applied as independent preheaters. | 


Thus, for preheating the air or gas-air mixture for high- 
temperature brazing torches a single exchanger or two 
units connected in series are mounted on a rectangular 
combustion chamber provided with the requisite gas 
burners. The exchangers can be used for relatively 


low-temperature operations wherein the media to be | 


dealt with are in liquid form. Thus Thermoblocs can 
be built up into banks to form industrial oil coolers. 
They can also be made in special metals or alloys for 
handling food products or chemicals. 


2. RecurerRatTor anp Barrie Stripes. 


NOTES ON NEW BOOKS. 

Alternating Current Bridge Methods. By Dr. B 

Hacue, F.C.G.L, D.LC. M.LE.E. M.A.LE.E 

Fifth Edition. London: Sir Isaac Pitman and 

Sons, Limited. [Price 30s. net.) 
Stxce this book first appeared, rather more than 20 
years ago, it has established a firm position for itself 
in its specialised field. The importance of bridg« 
methods for the measurement of inductance, capacit- 
ance and effective resistance, with which it deals, 
continually increases, while the technique becomes 
ever more extensive. The author has always endea 
voured to give a complete presentation of the subject, 
but in this edition it has not been possible to give a full 
account of recent foreign developments. To do 
this would have involved keeping in touch with 
European technical literature in a way that is now 
impossible. A note of disappointment may be read 
into Dr. Hague’s preface, when he refers to the “ some- 
what sketchy and incomplete way” in which Conti- 
nental developments have necessarily been treated. 
Sketchy methods have never been characteristic of 
this very thorough work, and it is to be hoped that the 
project of issuing a new and completely rearranged 
volume after the war may be realised. In the mean- 
time it may be assumed that the appearance of this 
fifth edition is evidence that the fourth, published in 
1938, is exhausted, showing that the volume is main- 
taining its steady circulation. The new edition is not 
a mere reprint of the previous one. Apart from the 
correction of misprint’ and errors, a series of Supple- 
mentary Notes has been added, giving information 
on important developments about which particulars 
have become available. Although the subject of the 
volume is measurements of inductance, capacitance 
and effective resistance at low and telephone fre- 
quencies, a brief account has been given of recent 
work on the use of bridged-T networks at very high fre- 
| quencies. The book has good author and subject indexes 
| and the 270 diagrams are clear and well reproduced. 





THE MAUDSLAY Soctety.—The second annual general 
meeting of the Maudslay Society was held at the Institu- 
tion of Mechanical Engineers, Storey’s Gate, St. James’s 
Park, London, 8.W.1, on Saturday, May 6. The chair 
was occupied at the outset by the retiring President, Mr. 
Walter T. Dunn, M.I.Mech.E., who, after the adoption 
of the report and accounts, delivered an address on the 
| development of jet-propulsion machinery for aircraft. 
| The members confirmed the decision, previously taken 

by the committee of the Society on the result of a postal 
referendum, to adopt the name of “The Maudslay 
| Society ” in place of “‘ The Men of Maudslay’s,” hitherto 
Mr. Dunn then inducted, as his successor in the 
| presidential chair, Colonel Philip Johnson, D.S.O., 
M.I.Mech.E. The honorary secretary is Mr. W. W. 8: 
| Robertson, Lynton Works, Bedford. 
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| eventually prove useful for a long-range fighter though, 


THE DEVELOPMENT OF 
“MOSQUITO ”’ AIRCRAFT. | until then, no official interest had been shown in this 
| application, and consequently sufficient room was left 


Tue DH.4 aeroplane, designed by Captain (now Sir | for the installation of four cannon below the pilot’s 
Geoffrey) de Havilland and his team for use in the | floor. 
1914-18 war, and first employed in 1916, was a bomber! On March 1, 1940, a contract was obtained for 50 
with fighter speed (in those days, 125 m.p.h.), and | bombers, including the prototype, but work was held 
was very successful for this reason. Like its successor, | up owing to the threat of an attack on this country 
the DH.9 of 1917, it was used in a number of opera- | after the fall of Dunkirk. Home defence became the 
tional roles besides bombing, and its versatility proved | immediate concern of the Government, and work on 
of great value in helping to defeat the enemy. During | the new “ Mosquito ” was allowed to proceed only on 
the twenty or so years that elapsed between the end | the condition that it did not interfere with work then 
of the last war and the threat of further conflict with considered of more importance, which included the 
Germany, no further operational military aeroplanes | fitment of bomb racks to Tiger Moths for the expected 
were produced by the de Havilland organisation. | invasion and the repair of Hurricanes and Merlin 
Civilian transport, training, and other inoffensive types | engines, besides the accelerated production of Tiger 


of machine, including the well-known Tiger Moths, 
were the only ones in production up to the outbreak 
of war in September, 1939. However, a year earlier 
consideration was given to the possibility of developing 
a military machine, and it was decided that a small fast 
bomber, in which all armament was sacrificed for speed, 
would be valuable in any form of warfare. Captain 
de Havilland felt that it should have two Rolls-Royce 
Merlin engines and a crew of not more than two men. 
In order that long and valuable de Havilland manufac- 
turing experience might be utilised wood was chosen 
as the principal materia] of construction. This offered 
the further advantages of making no demands upon the 


Moths and Oxford trainers. Permission to proceed 
would probably have been refused had it not been 
pointed out to Lord Beaverbrook that the demands 
Mosquito manufacture would make on the metal indus- 
tries were very light, that forgings had been almost 
eliminated by the use of light-alloy castings, and that 
machining had been minimised by innovations such as 
a simple compression-rubber leg for the undercarriage 
in place of the more usual arrangement, which required 
a considerable amount of precision work for its manu- 
facture. From the middle of 1940 onwards, some 
further delay was occasioned by the feeling in certain 
| quarters that a totally unarmed bomber would prove 








metal industries, which might be expected to have | unsatisfactory. This led to the request that only 20 
more than a sufficiency of work, and of saving a year | of the 50 machines be finished as bombers. Formerly, 
in the time needed to start production. In compari- | interest had been lacking in the long range fighter but 
son with metal machines, a wooden one would be now the foresight of the designers in leaving room for 
quicker to develop at every stage, from building the | cannons was to become justified, as the remaining 
prototype and developing it, to organising for manu- | 30 machines were required to be completed as fighters. 
facture in quantity. The de Havilland project was | Several essential particulars, however, were left to be 
put before the Air Ministry within a week from the | determined after seeing models and, consequently, 
attack by Germany on Poland. Considerable interest | three different fighter prototypes had to be built. The 
was shown, especially by Sir Wilfrid Freeman, and after | Mark I bomber prototype, for carrying four 250-Ib. 
& few alternatives had been considered, it was decided | bombs, was eventually completed and, on November 
to take the project broadly as it stood. A range of | 25, 1940, it was flown for the first time by Mr. Geoffrey 
1,500 miles, a bomb load of 1,000 Ib., and the perform- | de Havilland. This machine, which was painted bright 
ance of a fighter were the main objectives, and at the | yellow, is shown in Fig. 1. Manufacturer’s trials were 
end of 1939 the de Havilland designers were given a| completed in three months, and the prototype was 
free hand to proceed with the necessary design work. | handed over to the Air Ministry for official trials on 
It was borne in mind that the same design might | February 19, 1941. Experience did not show the need 





for any extensive modifications to the design. One 
alteration that proved troublesome, however, was the 
rearward extension of the engine nacelles, as this 
necessitated the division of the wing flaps. This change 
can be clearly discerned by comparing Fig. 1, on this 
page, with Fig. 4, on page 370. 

During the winter of 1941 the order was given to 
convert the 20 bombers for photographic reconnaissance 
but, in the end, instructions were received to complete 
10 as bombers after all. The rapidly changing course 
of the war and, above all, the extreme gravity of the 
situation, provided justification for these delays and 
vacillations. The . fighter prototype first flew on 
May 15, 1941. By this time the machine’s great 
speed and manceuvrability had aroused considerable 
interest and it was not long before it earned official 
approval. In July, 1941, instructions were received 
to build in quantity, partly in Canada if practicable, 


| and in the same month the first deliveries were made 


to the Royal Air Force. From the commencement 
of design, 19 months had elapsed, which may be re- 
garded as a relatively short time, in the circumstances. 

The first operational sortie by a Mosquito was a 
photographic mission at a height of 44 miles and a 
speed which made fighter interception almost impossible. 
This was carried out on September 19, 1941. From this 
time onwards, much long-range reconnaissance, origin- 
ally performed by Spitfires, was undertaken by Mos- 
quitos. One of the machines used for this work is 
shown in Fig. 3, on page 370. The work included 
watching enemy hiding places in the Norwegian fiords 
and harbours in the Baltic and Mediterranean. Round 
trips of Europe, and return trips from Great Britain to 
Africa or Russia, could be accomplished in a day, so that 
only a few Mosquitos were needed to keep the whole 
enemy disposition under photographic surveillance. 
During the winter of 1941-42 the first Mosquito bomber 
and fighter squadrons were formed and exercised ; both 
became operational in May, 1942. The first success 
of Mosquito night fighters against the enemy was 
scored on May 28-29, and on May 31, at dawn, Mos- 
quito bombers went into action for the first time. They 
followed up the first thousand-bomber raid on Cologne 
by dropping 500-lb. bombs with 11-second fuses on the 
same city from roof-top height. 

It will be noted that the original proposal to use 
four 250-lb. bombs was not followed up ; instead, four 
500-lb. bombs with specially shortened vanes were 
accommodated in the bomb bay. The machine was 
found able to take this weight without requiring any 
further alteration to be carried out. The low-attack 
technique, made possible by the speed and manceuvr- 
ability of the Mosquito, was perfected during the 
summer of 1942. Close formations of four, six, or 
eight aircraft would put their eight, twelve, or sixteen 
thousand pounds of bombs into selected buildings 
horizontally and all would get safely past before the 
leader’s bombs exploded. The first official public 
mention of the Mosquito was on September 26, 1942, 
following the raid on Gestapo headquarters in Oslo 
on the previous afternoon. 

Fig. 2 shows the development from the prototype 
Mark 1 of the bomber version Mark 4, the fighter 
version Mark 2, and several more versions, reference 
to which will be made later in this article. An adapta- 
tion of the fighter version was introduced on intruder 
work by night and day over enemy territory, with the 
object of destroying enemy machines on or above their 
own airfields. Other duties were to harass road, rail, 
and sea transport and to carry out attacks on power- 
stations, troop concentrations, and other limited objec- 
tives. The four cannon, which could blow engines 
completely out of enemy bombers, were very effective 
also against ground targets. An intruder squadron 
flew out to Malta at Christmas, 1942, to perform similar 
work against the enemy in Africa, Sicily, and Italy. 
Later still, Mosquito intruders were sent to Burma, 
where they have been effectively employed: ever since. 
Meanwhile, the operational possibilities of this versatile 
aircraft were being still further increased by the 
development of the two fighter-bomber versions, out- 
lines of which are shown in Fig. 2. In the first of these, 
two 500-lb. bombs were accommodated inside the 
fuselage, behind the cannon breaches. Then 50-gallon 
drop tanks were fitted under the wings, to extend 
the range. After this, 250-lb. bombs were made 
interchangeable with the drop tanks and, finally, 
500-lb. bombs were substituted. Thus, in addition 
to its four cannon and four machine guns, the fighter 
was carrying 2,000-lb. of bombs, or twice the load 
of the original unarmed bomber version. Fig. 4 is 
a view of one of the later fighter bombers from below. 
The last two versions that call for notice are both un- 
armed bombers. Drop tanks and 500-Ib. bombs on 
the wings were made available in the Mark 4 bomber 
version, an alteration which brought the bomb load up 
to 3,000 lb. This development is illustrated in Fig. 5, 
page 370, which clearly shows one of the bombs beneath 
the port wing. In 1943, by a slight adaptation of the 
bomb bay, it was found possible to accommodate, fully 








enclosed, a single 4,000-Ib. bomb of the so-called 
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“ block-buster ” variety. This adaptation is illustrated | 
in Fig. 6, which clearly shows the somewhat bulging | 
under belly of the machine, necessitated by the large | 
diameter of the heavy bomb. Except that the machine 
requires a longer run in order to take-off, its performance 
has not been affected materially by all these increases | 
in the load carried. 

To complete this survey, some reference should be | 
made to the present status of the Mosquito. The Air | 
Ministry recently stated that Mosquito night bombers | 
were working in greater strength, concerted attacks | 
having taken the place of “nuisance” raiding by | 
single aircraft. Often more than. 50 machines are 
sent out together to drop 100,000 lb. of bombs on one 
target. In a recent attack on Mannheim, taking place 
between 11.10 p.m. and 11.20 p.m., several squadrons | 
of Mosquitos dropped fifteen 4,000 lb. bombs and many 
smaller ones. As in a major attack, target indicators 
were first dropped through cloud. In another attack. 
serious damage was done to the August Thyssen Steel 
Works in the Hamborn district of Duisburg. R.A.F. 
casualties on all these raids are very low, owing to the 
speed of the Mosquito making interception by the enemy 
fighters very difficult. In 1,000 Mosquito night sorties 
on nuisance raids, from May to October, 1943, only 
11 machines were lost. On the other hand, no such 
success met the enemy's attempt to reduce his night 
bomber losses by raiding south-east England with fast 
single-engine fighters carrying small bombs. Mosquito 
night fighters had been as successful in encountering 
enemy fighter-bombers as Mosquito bombers had been 
in evading enemy night fighters. 

A development of very recent date is the employ- 
ment of alternative forms of the Merlin engine, notably 
the two-stage supercharger type for high-altitude 
flying. These give the Mosquito additional speed. 
Another development to increase the speed is the 
use of stub exhausts for day operations, when flame- 
damping shrouds are not necessary. The machines 
illustrated in Figs, 3 and 5 are without these shrouds. 
The originators of the Mosquito point out that it is 
a small machine for the work it performs, owing 
largely to its construction in wood. By reason of 
the thickness and stiffness of the stretched skins, 
clear internal spaces are afforded for accommodat- 
ing fuel and destructive load. The wing is made in 
one piece from tip to tip, and there are ten tanks in 
the bays of which it is comprised. The Mosquito 
could have been made even smaller, but a relatively 
slight reduction in size would have entailed a con- 
siderable sacrifice of range and load. On the other 
hand, a trifling increase in size would have prevented 
its speed from being sufficiently high in the fighter 
category. It has been the fastest machine in service 
in the world for about three years, a fact which reflects 
great credit on the designers, and speaks volumes for 
the policy of giving private concerns, rich in experience, 
a free hand to develop their owrr ideas. 








INSTITUTION OF THE RUBBER INDUSTRY.—The 22nd 
annual general meeting of the Institution of the Rubber 
Industry is to be held at 6.30 p.m., on Wednesday, 
May 24, in the library of the Royal Society of Arts, 
John Adam-street, Adelphi, London, W.C.2. After the 
transaction of the formal business, a paper entitled 
“Synthetic Rubber Processing,” by Dr. R. J. Tudor, 
will be read by Mr. M. M. Heywood. 


THe FENCING of DRILLING MacHINes.—The practical 
series of leaflets on the Safety of Machine Tools and Other 
Plant, issued by the Factory Department of the Ministry 
of Labour and National Service, has recently been added 
to by the publication of Form 291 (revised), entitled 
Safety of Drilling Machine Spindles, Chucks and Tools. 
The leaflet idustrates clearly the types of guard available, 
giving the makers’ names, and explaining the methods of 
attaching them to the machines and using them. In 
view of the increased employment of female labour on 
drilling machines, the leaflet should be of particular ser- 
vice in preventing accidents. The leaflet can be obtained 
from H.M. Stationery Office, price 3d. net. 


THE ACQUISITION oF FUEL-BURNING EQUIPMENT.— 
A new Order, entitled the Machinery, Plant and Appli- 
ances (Control) (No. 7) Order (S.R. and O. 1944, No. 488, 
price 1d.), has been issued by the Board of Trade. It 
includes two general licences (S.R. and O. Nos. 489 and 
490), the first of which stipulates that certain specified 
goods may be acquired without a Board of Trade licence 
if the personal approval of the Minister of Fuel and 
Power has first been obtained. This approval will be 
restricted to cases in which fuel saving is the objective. 
The second licence provides for the acquisition of parts 
required for the conversion of fuel-burning equipment to 
the use of other classes of fuel where the formal approval 





of the Minister of Fuel and Power, or, in certain instances, 
of the Petroleum Board, has been obtained. ’ 
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Watford ; David Edmundson, Rugby ; Colonel Wilfred 
Geor, Fryer, Basingstoke; Lieut. Pierre Joseph 
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Hamilton Mollan, B.Sc., Leeds; Lt.-Col. Antony 
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B.Sc., Harmondsworth; R. G. Giovanelli, B.Sc., Aus- 
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don; P. H. Sulzberger, B.Sc., Australia; M. Thomas, 
B.Sc., Bedfordshire; R. W. Tiffen, B.Sc., Slough ; 
E. C. Voss, B.Sc., Hampshire; A. E. Walker, Har- 
mondsworth; H. C. Wassell, B.Se., Slough; B. W. 
Worthley, B.A., B.Sc., Australia. 





BOOKS RECEIVED. 


Commonwealth Government of Australia. Report on the 
Activities of the Allied Works Council for the Period 
February 26, 1942, to June 30, 1943. Published by 
Authority of the Minister of the Interior, Senator the 
Hon. J. S. Collins. Canberra: The Director-General 
of Allied Works, Allied Works Council, Department 
of the Interior. 

Pelican Books Series. No. A128. Geology in the Service 
of Man. By Proressor W. G. FEARNsIDES and Dr. 
oO. M. B. BuLman., Harmondsworth, Middlesex : 
Penguin Books, Limited. 

United States Bureau of Mines. Technical Paper No. 655. 
Carbonizing Properties and Petrographic Composition 
of Thick Freeport-Bed Coal from Harmar Mine, Har- 
marville, Allegheny County, Pa., and the Effect of 
Blending this Coal with Pocahontas No. 3-Bed and 
No. 4-Bed Coals. By J. D. Davis and others. Wash- 
ington: Superintendent of Documents. [Price 
10 cents.) 

Science in Britain Series. James Watt and the Industrial 
Revolution. By H. W. Dickinson and H. P. VowLzs. 
Published for The British Council. London: Long- 
mans, Green and Company, Limited, 43, Albert-drive, 
Wandsworth, 8.W.19. [Price 1s. net.) 


PERSONAL. 


Dr. L. A. Beauroy, M.Sc. (Eng.) (Lond.) 
A.M. Inst.C.E., A.M.1.Mech.E., has relinquished bis 
position as Technical Adviser, Establishment Division 
Ministry of Supply, to become assistant to Sm WiLL 
STanrierR, M.1.Mech.E., F.R.S., Scientific Adviser, 
Ministry of Production. Mr. L. P. WALTER, 
A.M.1I.Mech.E., has succeeded Dr. Beaufoy as Technical 
Adviser, Establishment Division, Ministry of Supply. 

Mr. B. J. Tams, B.Sc. (Eng.) (Lond.), M.Sc.Tech. 
(Manch.), A.M.I.Mech.E., has been appointed Deputy 
Technical Director, Petroleum Warfare Department. 

Dr. R. N. ARNOLD, B.Sc. (Glas.), A.R.T.C., 
M.I.Mech.E., has been appointed Professor of Engineer- 
ing at University College, Swansea. 

Mr. R. F. Morkrix, M.O., has been elected President 
of the Institution of Railway Signal Engineers for the 
ensuing year. 

Mr. J. Harrison has been elected President of the 
British Coal Exporters’ Federation in succession to Mr. 
C. SHarp. Mr. H. H. Merrett has been elected vice- 
president. 

Mr. J. D. Wourr has been elected chairman of the 
committee of the London Metal Exchange. Mr. F. 
BaER has been re-elected vice-chairman. 

Mr. F. SCHOLEFIELD has been elected chairman of the 
| Manchester Section of the Society of Chemical Industry 

for the session 1944-45. Mr. C. Gysin has been elected 
vice-chairman and Dr. W. H. BRINDLEY honorary 
secretary and treasurer. 

Mr. ALAN GRAHAM has relinquished his position as 
| Director of Light Metals Control (Castings), Ministry of 
Supply, to return to Messrs. Birmid Industries, Limited, 
Smethwick. 

Mr. M. J. H. Bruce, C.B.E., B.Sc.’(Eng.), M.I.Mech.E., 
has been made managing director of Cunliffe-Owen 
Aircraft, Limited. 

Mr. C. Bast Nixon, M.I.Mech.E., M.1.A.E., chair- 
man and governing director of Leyland Motors, Limited, 
has been elected President of the Society of Motor Manu- 
facturers and Traders. 

Mr. JoHn H. ANDERSON, M.I.Mech.E., has retired 
from the position of general works manager of Messrs. 
| Wm. Cory and Son, Limited. 

Mr. S. M. Grason, of Nottingham, has retired from 
the office of President of the Engineer Surveyors’ Asso- 
ciation, which he has occupied for the past three years. 
His successor is Mr. L. L. FULLERTON, of Cardiff, who, 
for 24 years, has represented the British Engine, Boiler 
and Electrical Insurance Company, Limited, as engineer 
surveyor in the electrical department, in the South Wales 
Area. 
| THe CaBLE PLANNING ORGANISATION OF THE 
| Ministry or Suprp_y has moved to new offices. All 
| communications should now be addressed to the Organ- 
| isation at Berkeley-court (S.E. Wing), Glentworth-street, 

London, N.W.1, (Telephone: WELbeck 6677; tele- 
| graphic address: Elcaplan, Norwest, London.) 

| Mr. I. R. Cox, managing director of Metropolitan- 
| Vickers Electrical Export Company, Limited, has been 
elected to the board of Metropolitan-Vickers Electrical 
| Company, Limited. Among other changes announced 
by the Company are that Mr. H. C. Prerson has been 
| appointed general sales manager, MR. J. I. LAw-BROOKs, 
| manager of the London office, and Mr. H. BUTTERWORTH 
| sales manager of the motor department, in addition to 
his position in the control department. Moreover, MR. 
H. CiayTon has been made manager of the welding 
sales department; Mr. E. W. STEELE, general manager 
|of works; and Mr. W. Symes, formerly the super- 
intendent of the detail department, works manager. 











| 
| 
| 


| Locomotive Borer Reparrs ON THE L.N.E.R.: 
ERRATUM.—Above the illustrations to the article on 
| Locomotive Boiler Repairs on the L.N.E.R.,” which 
| appeared on page 345 of our issue for May 5, Mr. Edward 
Thompson, O.B.E., M.I.Mech.E., Chief Mechanical En- 
gineer, was erroneously stated to have the rank of C.B.E. 
| SurFack HARDENING CompounD.—Particulars of 4 
non-poisonous rapid-acting surface hardening compound 
lare now available from the makers, Messrs. Monard, 
Limited, Green-lane, Braughing, Hertfordshire.: The ma- 
| terial is supplied in fine powdered form and is sprinkled 
over the parts to be case-hardened when these are heated 
nearly to a cherry red. After re-heating in this con- 
dition for a few minutes the part is quenched in cold 
water when, it is stated, the surface will be found to be 
bright and clean with a glass-hard case of uniform depth 
free from soft spots. Deeper penetrations can be obtained 
by modifications of this process. The powder, which is 
known as “ Monard ” Super-Compound, can be used for 
all types of steel, including turning tools and milling 
cutters; for iron, malleable iron, and other similar 
materials. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—The raw material position is 
becoming somewhat more difficult, but local blast- 
furnaces are still operating to capacity. Re-rollers have 
been busy, but a shortage of fuel has had the effect of 
reducing activity in the melting shops. Cogging and 
finishing rolling mills have been actively employed using 
cold ingot stocks, but when these have been exhausted 
the output may be decreased. Prices in the steel industry 
remain unaltered, and are as follows :—Boiler plates, 
171. 128. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, $ in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 158. ; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
all per ton, for home delivery. 

Malleable-Iron Trade.—There is no new feature in the 
malleable-iron trade and business is steady. 

Scottish Pig-Iron Trade.—Hematite remains in re- 
stricted supply, but basic and foundry irons are plentiful. 
There is no change in market prices. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

Generai Situation.—Some improvement in the fuel 
supply is exercising a favourable effect on iron and steel 
production and, as the shortage of wagons is becoming 
less acute, tonnage distribution is increasing. Meanwhile 
outputs of most commodities are maintained at a level 
which meets essential needs. There is no lack of iron- 
stone or blast-furnace coke and most descriptions of 
pig-iron are in ample supply. Semi-finished products 
continue in heavy demand and pressure for several 
finished commodities is straining sources of supply. 

Foundry Iron.—Foundry pig is in little request, 
stocks are large and as consumption has been further 
curtailed, deliveries have been reduced in order to check 
tonnage accumulation at users’ yards. The make of 
Cleveland brands continues meagre and much of the 
material passing into use at North-East Coast light 
foundries is from other iron-producing areas. 

Basic Iron.—The output of basic iron continues on 
# very substantial scale, but makers, after providing 
for the requirements of their own consuming plants, 


have no tonnage to spare for use elsewhere. The con- 
sumption at local works promises to increase. 
Hematite, Low-Phosphorus and Refined Iron.—The | 


make of hematite is still limited and no improvement in | 


the prospect of an expansion in the output can be re- 
ported, but producers have been able to meet consumers’ 
urgent needs. Difficulties arising from the scarcity of 
hematite have been largely overcome by the use of othér 
grades of iron. There is no actual shortage of low- and 
medium-phosphorus qualities of iron, supplies of which 
however, are readily taken up as they become available. 

Manufactured Iron and Steel.—The output of semi- 
finished iron is adequate for current neéds, but re-rollers 
are persistently calling for the maximum delivery of 
steel semies—particularly prime billete—and are readily 
accepting considerable parcels of second-grade material 
to keep the rolling mills in full activity in order to deal 
satisfactorily with their heavy commitments. Finished- 
iron manufacturers have substantial contracts for heavy 
descriptions of material, but would welcome orders for 
the lighter commodities. Producers of finished steel 
have extensive bookings for most classes of material 
and maintain their plants operating at as near the capa- 
eity limit as conditions permit. While heavy joists are 
still in little request and the moderate contracts in course 
of execution are nearing completion makers are keeping 
the plants actively engaged on turning out other pro- 
ducts. Light and medium sections are well sold and the 
demand is unrelaxed. ll gauges of plates and sheets 
are in urgent request. Producers’ commitments are heavy 
and new orders cannot be placed except for distant 
delivery dates. Railway and colliery material continue 
in strong request. 

Scrap.—The brisk demand for heavy steel scrap, 
good cast-iron scrap and machinery metal continues. 





SouTH AFRICAN RaILways.—The gross earnings of 
the South African Railways during the period March 12 
to 31 amounted to 2,469,0001., against 2,495,000. in the 
corresponding period of 1943. 





THE JAMES ALFRED EWING MEDAL.—On the joint 
recommendation of the Presidents of the Royal Society 
and the Institution of Civil Engineers, the Council of 
the Institution of Civil Engineers have awarded the 
James Alfred Ewing Medal for 1943 to Group Captain 
Frank Whittle, C.B.E., B.A., F.R.Ae.S., R.A.F. The 


Ewing Medal is awarded annually for specially meritorious 
contributions to the science of engineering in the ficld of 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—In Sheffield, industry continues very 
active, but there is not the rush that there was some 
little time ago. Good progress is being made with pro- 
duction programmes despite the elimination, in many 
leading works, of week-end work and the policy of not 
replacing manua] workers who fall out owing to sickness 
or ill health. It is found that all requirements can be 
satisfied without recourse to pressure upon plant and 
employees, so very satisfactory in the past has been the 
level of production and the accumulation of reserve 
supplies of semi-finished and finished materials, Order 
books are well filled for some few months to come. In 
some leading works which, hitherto, have been devoted 
entirely to the manufacture of war products, there is a 
trickle of commercial production. Discussion of post- 
war policy is constant, and steps are being taken, as far 
as practicable, to plan post-war activities. Much will 
have to be achieved, however, before it will be possible 
to return to peace-time manufactures. Many of the 
present employees in munition and engineering works are 
of the stop-gap type, anxious to return to their former 
occupations, and the return to the shops of the young 
skilled men now in the Forces will be necessary before 
full pre-war efficiency is possible in the making of peace- 
time products. 

South Yorkshire Coal Trade.—The coal supply position 
steadily improves. Not much progress has been possible 
in the replenishment of reserve stocks, but all require- 
ments for current production are being satisfied. Some 
collieries are exceeding target figures, and there are 
indications that improved outputs will continue to be 
achieved in South Yorkshire collieries. The enforced 
reduction in fuel consumption is not impeding progress 
in industry. The restoration of gas supplies, which for 
the Sheffield district had to suffer a 75 per cent. cut 
during the strike period, has made it possible to get all 
furnaces and mills back again into full work. Production 
of coke is again at a satisfactory level thanks to adequate 
supplies of coking coal. There is a great demand for 
gas coal, and that for house coal is greater than the 
available supply. Washed and graded steam coal is 
heavily earmarked, and the priority users are taking the 
bulk of it. 











NOTES FROM THE SOUTH-WEST. 
CaRpDirr, Wednesday. 


The Welsh Coal Trade.—An extra shilling a day for 
18,428 skilled miners and craftsmen has come into 
operation in South Wales. This increase has resulted 
from the recent negotiations on the Government’s four- 
year plan for the coal industry. A higher percentage for 
piece-workers than was the case when the Government 
first put forward the plan has also been announced. 
On the new agreed basis, the percentage will be 42 
and not 37. New business continued to be severely 
checked on the Welsh steam-coal market throughout the 
past week. There was an active inquiry on both home 
and foreign it, but sal were ble to accept 
any but high-priority orders as existing commitments 
were already sufficient to provide a ready outlet for almost 
the whole of the outputs for some time ahead. Neutral 
users were anxious to enter into commitments for the 
lowest grades, but little fresh business could be handled 
as, in view of the shortage of coal, these kinds were being 
diverted to inland consumers. A few cargoes were being 
loaded for use in the war zones and the coaling depots. 
There was a steady inquiry for the large sorta, which 
were well sold ahead and firm. The acute shortage of the 
sized and bituminous small sorts were unrelieved and a 
strong tone ruled for these. Best dry steam smalls were 
busy, while inferiors were moving off quietly. Gas cOkes 
were slow of sale, but foundry sorts were in good demand. 

Swansea Steel Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that business in tin-plates remains quiet, as home con- 
sumers have placed the bulk of their orders for the second 
period of the present year and do not appear anxious to 
buy for a later delivery. Steel sheets continue to be a 
strong feature of the market; the demand is good, but 
orders for early delivery are difficult to place owing to 
the manufacturers’ heavy commitments. Iron and steel 
scrap is in steady demand and good deliveries are being 
made. The prices of iron and steel products are as 
follows :—Standard quality coke tin-plates, per box of 
108 Ib., containing 112 plates, measuring 20 in. by 14 in., 
29s. 9d. f.0.r., for home consumption, and 30s. 9d. f.0.b., 
for export. Tin-plates carrying heavier tin coatings, 
30s. and 30s. 44d., f.o.r., for home consumption. Un- 
assorted tin-plate base uncoated plates, 25s. 9d. per box, 
f.o.r., at makers’ works. Galvanised corrugated steel 
sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and steel- 
sheet and tin-plate bars, 121. 2s. 6d., all per ton, delivered. 
Welsh hematite pig iron, 67. 14s., and Welsh basic pig- 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF PRODUCTION ENGINEERS.—Y orkshire 
Section: Saturday, May 13, 2.15 p.m., The Hotel Metro- 
pole, King-street, Leeds. Joint Meeting with THE 
INSTITUTE OF INDUSTRIAL ADMINISTRATION. “ Organis- 
ing for Production,” by Mr. W. Puckey. 

INSTITUTION OF CIVIL ENGINEERS.—Yorkshire <Asso- 
ciation ; Saturday, May 13, 2.30 p.m., The Queen’s Hotel, 
City-square, Leeds (alteration of meeting place). “ Plan- 
ning of City Thoroughfares and Public Utilities,” by Mr. 
R. N. Pegg. Railway Engineering Division: Tuesday, 
May 16, 5.30 p.m., Great George-street, Westminster, 
S.W.1. (i) “ Stresses in Concrete Sleeper Track,” by Mr. 
F. Johansen. (ii) ‘“‘ Experiments on Concrete Sleepers.” 
by Dr. F. G. Thomas. 

NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, May 13, 2.30 p.m., 
Neville Hall, Newcastle-upon-Tyne, 1. Discussion on 
Mr. H. R. Wheeler’s paper: “‘ American System of Coal 
Mining,”’ to be opened by Mr. A. C. Moonie. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section: Saturday, May 13, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Annual General Meeting. ‘‘ Production of Gears for the 
Automobile Gearbox,” by Mr. A. J. Lambert. South 
Wales Branch: Tuesday, May 16, 6 p.m., The South 
Wales Institute of Engineers, Park-place, Cardiff. Lec- 
ture on “ Marine Machinery Defects,” by Dr. 8. F. Dorey. 
Midland Branch: Thursday, May 18, 6 p.m., The James 
Watt Memorial Institute, Birmingham. Lecture on 
“ Apprenticeship,” by Mr. J. P. Quayle. North-Western 
Graduates’ Section: Thursday, May 18, 6.45 p.m., The 
Engineers’ Club, Albert-square, Manchester. “ Film 
Lubrication in Journal Bearings,” by Mr. Abd El-Fattah 
Nagib. 

INSTITUTE OF ECONOMIC ENGINEERING.—Sunday, May 
14, 2.30 p.m., The Waldorf Hotel, Aldwych, W.C.2. “‘ The 
Perspective of Engineering Economics,” by Mr. B. H. 
Dyson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduate Section: Sunday, May 14, 3 p.m., 12, Hobart- 
place, Westminster, 8.W.1. ‘“‘ Ball and Roller Bearings,” 
by Mr. M. J. Knaggs. Luton Centre: Tuesday, May 16, 
6.30 p.m., The George Hotel, Luton. “Petrol: Its 
Development, Past, Present and Future, with Some Notes 
on the Potentialities of High-Octane Fuels for Road 
Vehicles,” by Mr. H. Fossett. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
and North Wales (Liverpool) Centre: Monday, May 15, 
6.30 p.m., The Liverpool Royal Institution, Colquitt- 
street, Liverpool. Lecture: ‘Some MHydro-Electric 
Possibilities and Achievements,” by Mr. W. A. Hatch. 
London Students’ Section: Monday, May 15, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Annual 
General Meeting. Wireless Section Wednesday, 
May 17, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “ High-Speed Recording of Radio-Telegraph 
Signals,” by Messrs. R. B. Armstrong and J. A. Smale. 
Measurements Section: Friday, May 19, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Lecture : 
* Foundations of Electrical Measurements,”’ by Dr. L. 
Hartshorn. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—tTuesday, May 16, 6.15 p.m., Lighting Service Bureau, 
2, Savoy-hill, Strand, W.C.2. “Statutory Wiring 
Regulations and Registration,” by Mr. L. C. Penwill. 
INSTITUTE OF METAIS.—Wednesday, May 17, 6 p.m., 
The Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. Annual 
May Lecture on “ Metals in the Stars,” by Sir Harold 
Spencer Jones, F.R.S. 

INSTITUTE OF WELDING.—Wednesday, May 17, 
6 p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. Joint Meeting with THE 
INSTITUTE OF THE PLasTics INDUsTRY. “ The Welding 
of Plastics,” by Dr. J. H. Paterson. (To be followed by 
a demonstration.) 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, May 18, 4 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Annual General 
Meeting. 

INSTITUTE OF FuEL.—Thursday, May 18, 6 p.m., 
The Royal Society of Arts, John Adam-street, Adelphi, 
W.C.2. “ Uses of Permeable Refractories for Furnace 
Construction,” by Mr. R. H. Anderson, Mr. D. C. Gunn 
and Dr. A. L. Roberts. 


. 
. 








‘Tue INSTITUTE OF MerTais.—It has recently been 
announced that, if circumstances permit, the annual 
autumn meeting of the Institute of Metals will be held 
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WATER-TUBE BOILERS FOR 
MERCHANT SHIPS. 


A CERTAIN amount of criticism having been 
levelled at the Institution of Naval Architects 
during the war years on account of the “ token” 
nature of its meetings and the somewhat restricted 
appeal of many of the papers which have been circu- 
lated for written discussion, it is pleasant to be able 
to congratulate the Council of the Institution on 
their choice of the subject selected for discussion 
at the two meetings held this week in the hall of the 
Institution of Mechanical Engineers. The use of 
water-tube boilers in merchant ships, and especially 
in cargo steamers such as constitute the greater | 
part of the British mercantile marine (and, indeed, 
that of the maritime world in general) has not 
received hitherto the support from shipowners that 
the obvious success of this type of boiler in naval 
vessels and in electric power stations would indicate 
to be due; but there can be little doubt that war- 
time developments will have the effect of modifying 
that attitude considerably. Even if a large per- 
centage of British owners of cargo tonnage, given 
a free choice of steam-generating plant for their 
post-war fleets, might be disposed to cling a little 
longer to the familiar Scotch boiler, the fact remains 
that they cannot expect to enjoy that freedom. 
The circumstances of the war have made it im- 
practicable to fit cylindrical boilers in more than a 
fraction of the steam-propelled ships that have been 
built during the war years and, in consequence, 
many of the eventual private owners or operators of 
these ships will be obliged to accept water-tube 
boilers, whether they like them or not; and the 
probable continuance of the same production pro- 
blems for some while after the war, coupled with 
the inevitable changes in trading conditions com- 
pared with those of the pre-war years, may force 
them to adopt the water-tube type for many post- 
war replacements in order to obtain quick delivery. 
At the same time, there is every likelihood that 
the enforced familiarity with water-tube boilers 
resulting from the operation of war-built merchant 
ships will induce a change of mind regarding them 
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that the inclusion of this type, either as a definite 
preference or a permissible alternative, may become 
the rule in post-war specifications instead of the 
exception, as hitherto. This should be the case, 
whether or not the tendency persists for owners 
to rely largely on builders to put forward specifica- 
tions for consideration instead of drawing up their 
own; as the builders may find it more convenient 
(and not less satisfactory in practice) to continue 
to produce the type of propelling machinery on 
which they have been engaged during the war 
than to reorganise their engine and boiler shops 
to resume the construction of types which war-time 
difficulties and official directions had obliged them 
to relinquish. The Council of the Institution of 





369 | Naval Architects consists for the most part of men 
369 | who are actively concerned in designing, building 
371 | or operating ships and their machinery and who, 
372 | as a result, are in a more favourable position than 
373 | the general public, or even a majority of the tech- 


nical public, to estimate the probable course of 
| future events in this field ; and, in the light of that 
fact, their method of approach to the subject of 
| this symposium of papers, as well as their selection 
| of it as a suitable topic for discussion at the present 
juncture, is perhaps significant. 

The papers for consideration numbered five, the 
first being a “specification,” prepared by Mr. J. 
Austin, the Superintendent engineer of the Cunard 
White Star Line, and presented in his absence by 








| Sir Stephen Pigott, for the boiler plant for four sizes 


of ship, A, B, C and D, having shaft horse-powers, 
respectively, of 5,000, 7,500, 10,000 and 20,000. 
The other four papers represented the proposals of 
four manufacturers of water-tube boilers: namely, 
Messrs. Babcock and Wilcox, Limited, whose spokes- 
man was Major William Gregson, M.Sc. (Eng.) ; 
Messrs. International Combustion, Limited (Messrs. 
J. Mayer, B.Sc., and R. F. Davis, M.Sc.) ; Messrs. 
La Mont Steam Generator, Limited (Captain R. E. 
Trevithick); and Messrs. Yarrow and Company, 
Limited (Sir Harold E. Yarrow, Bt., C.B.E.). Mr. 
Austin’s paper was considerably more expansive than 
an average specification would be in practice, as it 
went into some detail in explaining the general 
requirements that would guide a shipowner in mak- 
ing his selection ; but it was also lacking—inevitably 
so, of course—in_ certain essential features, as it 
could take no account of the special factors inherent 
in particular routes and services, which would have 
to be taken into consideration in framing an actual 
specification and coming to a decision regarding pro- 
posals based upon it. Nevertheless, the five papers, 
taken as a whole, form a valuable guide to the needs 
to be met and the resources now available to meet 
them, and appeared to offer material for a more 
ample discussion than was actually induced at the 
first day’s meeting. 

The shipowner’s principal desires, Mr. Austin pre- 
mised, are to save fuel costs ; to reduce the weight of 
fuel carried or, alternatively, to increase the range 
of operation ; to obtain increased cargo capacity on 
given dimensions ; or to gain additional power and 
speed without increasing the fuel consumption or 
encroaching on cargo capacity as compared with 
those of similar ships already in service. He 
emphasised, however, that reliability must be a 
prime consideration in every case, and that savings 
in operation must not be discounted by excessive 
first cost. Simplicity in design was also essential, 
and not only for financial reasons, as it was to be 
expected that there would be a serious lack of skilled 
engineering personnel for some time to come. In 
this connection he suggested, incidentally, that 
practical training centres should be established, 
where prospective engineer officers and ratings could 
obtain experience in the operation of water-tube 
boilers and modern types of marine machinery. 
Ease of repair, especially in remote parts of the 
world, should be borne in mind in submitting pro- 
posals for water-tube boilers, and, with this object, 
makers might consider reducing the number of types 
and sizes of boilers. It was suggested, also, that it 
would be well if the standards for the design and 
manufacture of boiler tubes in the United King- 
dom and the United States could be unified. 

The working pressure was fixed at 450 lb. per 
square inch, with superheat to 750 deg. F. and it 
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was assumed that oil fuel only would be used. On 


372 


the basis of considerations which were discussed in 
his paper—mainly blade leakage losses, and erosion 
of blading in the low-pressure turbines—Mr. Austin 
was of the opinion that the optimum pressures at 
the turbines, for the four types of ship indicated, 
would be 500 Ib., 550 Ib., 600 Ib. and 600 Ib. per 
square inch, respectively, for vessels A, B, C, and D, 
the steam temperature being about 825 deg. F. ; but 
the advantage of being able to use mild steel in the 
boilers justified, in his view, the lower steam pressure 
and temperature specified. The employment of 
mild steel would keep down the first cost of the 
boilers, and, he thought, the gains to be expected 
in the way of increased reliability, reduced main- 
tenance, and smaller capital outlay would more 
than compensate for the slight sacrifice in fuel 
consumption resulting from the adoption of the 
somewhat conservative figures of 450 Ib. and 750 deg. 
It was required that there should be two boilers 
in each case for vessels A, B, and C, and four for 
vessel D. 

Accompanying the “ specification ’’ were outline 
diagrams showing the space available for the boiler 
plant in the 7,500-shaft horse-power vessel B, the 
dimensions being 63 ft. 4 in. athwartship and 
24 ft. 9 in. fore and aft. The boilers were to be 
entirely below the second deck, corresponding 
approximately to the load water line. The depth of 
the double bottom was not given, but it appeared 
that the clear height above the tank top would be 
about 25 ft. The boilers had to be shipped through 
an opening measuring 19 ft. 3 in. fore and aft, and 
21 ft. athwartship; the latter dimension was 
increased to 28 ft. at the second deck, to accom- 
modate the uptakes. It was noteworthy that in 
none of the four designs submitted was there the 
slightest difficulty in working to these dimensions ; 
in some instances, with a considerable margin to 
spare, thus adding point to the suggestion made by 
Mr. A. Murray Stephen, in his recent presidential 
address to the Institution of Engineers and Ship- 
builders in Scotland, that the time was ripe for a 
revision of the present tonnage laws. 

It was noteworthy that all four designs adopted 
small tubes, the largest size being 2 in. outside 
diameter, in the fire rows of the Babcock boiler and 
the front convection bank of the International 
Combustion generator. There were wide differ- 
ences, however, in the area of heating surfaces, and 
some difference of opinion regarding the desirability 
of fitting air heaters. The quantities of brickwork 
also show wide variations, though it is appreciated 
that this point may be of less importance in a cargo 
steamer, making fairly long runs between ports, 
than in, say, a channel steamer, making only short 
runs. There seems to be general agreement on 
the advisability of providing soot pockets in the 
gas passages, even though the boilers were to be fired 
by oil only; a point on which it would have been 
unusual to find such unanimity a few years ago. 
Furnace volumes show a wide range, which suggests 
a considerable variation in the accepted heat- 
transmission rates in the tubes. . 

The foregoing comments represent only a few 
points which are noticeable on a first perusal of 
these interesting papers, but they indicate that there 
is still a considerable fluidity in water-tube boiler 
design, which certainly appears to be in no danger 
of becoming stereotyped. At the same time, it is 
noteworthy that there should be such a complete 
absence of the hypothetical or purely experimental 
in all four designs ; in some respects, indeed, they 
may be described as conservative, for there is every 
indication that, although the specification required 
the boilers to be designed for a 50-per cent. overload 
and an efficiency of 85 per cent. at normal load, 
these conditions were not regarded as onerous. 
One speaker remarked that power-station conditions 
on shore were not a very reliable guide to conditions 
afloat ; but it is fairly obvious that marine practice 
has been advanced considerably as a result of the 
experience gained in power stations, and there can 
be no reasonable doubt that, if the marine water- 
tube boiler has not quite reached the standard 
postulated by the late P. W. Willans—that steam 
plant should be designed to be “‘ operated by ordin- 
ary blokes ”’—it has definitely emerged from the 
stage of requiring attendance of a technical quality 
hardly to be obtained in common practice. 
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Tue InstirvuTion oF ELectricaL ENGINEERS. 


Tue continued and rapid progress of the Institu- 
tion of Electrical Engineers is well illustrated in the 
Report of the Council for the year 1943-44, which 
was presented at the annual general meeting on 
May ll. During the year, the elections to all classes 
of membership amounted to 2,552, as compared 
with 2,106, the previous highest figure, and the 
total membership of the Institution had risen to 
24,558 on April 1, 1944. The examination of the 
credentials of the large number of applicants for 
election or transfer must clearly represent a large 
amount of careful work ; the magnitude of the task 
is shown by the fact that the Membership 
Committee dealt with 4,415 applications during 
the year. This rapid increase in membership is 
not being attained by any slackening in the qualifica- 
tions demanded and it is an indirect indication of 
the continual rise in the technical and scientific status 
of electrical practitioners of all grades. In connec- 
tion with the examination for associate member- 
ship, an effort has been made to come to an agree- 
ment with the Institution of Civil Engineers and 
the Institution of Mechanical Engineers for the 
operation of a common Section A of the associate 
membership examination. An arrangement of this 
kind would clearly be of considerable advantage 
both to students and educational institutions. The 
project has been carried through with the Institution 
of Civil Engineers and a Standing Joint Committee 
of the two Institutions has been set up for the 
conduct of the examination. Unfortunately ogree- 
ment with the Institution of Mechanical Engineers 
has not been found possible, although the syllabuses 
which have been adopted by that Institution closely 
follow those of the joint arrangement. Other 
activities of the Institution of Electrical Engineers, 
which like those of other technical bodies were 
somewhat interfered with in the early days of the 
war, are now in full operation and 562 meetings 
were held in London and the Local Centres by the 
members, the Council and various committees. The 
average attendance at ordinary meetings has shown 
a small rise. An encouraging response has followed 
the arrangement which was instituted to enable men 
whose qualifications do not serve to admit them 
to membership, to attend the technical meetings as 
visitors. It is clear that the work of the Council 
continues to be greatly added to by both personnel 
and technical matters directly due to the war. Con- 
tact is maintained with the Ministry of Labour and 
National Service in connection with the Electrical 
Engineering Section of the Central Register, and 
much work has followed the setting up of the scheme 
for training Engineering Cadets. A further activity 
carried on in conjunction with the Institution of 
Civil Engineers and the Institution of Mechanical 
Engineers is co-operation with the War Office in the 
scheme of correspondence courses, in which some 
11,000 pupils from all three Services have registered 
for courses in engineering subjects. Contact is also 
being maintained with the two Government com- 
mittees, of which Lord Hankey is the chairman, set 
up to deal respectively with ““ Higher Education and 
Training ’ and “‘ Higher Appointments.” The work 
and publications of the Institution bearing on post- 
war planning have been dealt with in these columns 
on @ number of occasions. They have been par- 
ticularly, concerned with research and electricity 
supply. The Post-War Planning Committee of the 
Institution remains in close touch with the Electrical 
Installations Committee convened by the Council 
for the Ministry of Works as part of the organisation 
set up to consider the future planning of building 
work. Close contact is also maintained with the 
Codes of Practice Committee for Electrical Installa- 
tions in Buildings. The Electrical Installations 
Committee has advised the Ministry of Works on 
the electrical installations in 3,000 rural cottages 
which are being built. The Operating Theatres 
Electrical Committee, which had suspended work 
at the beginning of the war, has met as a result of 
the continued occurrence of fires and explosions in 
operating theatres and anesthetic rooms, and a 
warning notice for display in hospitals and nursing 
homes has been drawn up. 








A Century oF SANITARY PROGRESS. 

In 1844, Sir Edwin Chadwick, who has been 
described as “the father of English ‘sanitation,’ 
presented to Parliament a “ Report on the Health 
of Large Towns” which produced far-reaching 
effects by bringing home to the public in general the 
highly unsatisfactory state of most large industrial 
centres in this respect, and so paving the way for the 
many extensive improvements which have led to 
the present creditable, if not yet perfect, standards 
of public health in the British Isles. To com. 
memorate this evént, a special Chadwick Lecture 
was delivered at a meeting held at the Royal Sani- 
tary Institute, London, 8.W.1, under the auspices 
of the Chadwick Trust. The lecturet was Mr. George 
Laws, M.B.E., chief sanitary and housing officer to 
the Corporation of Richmond, and the chair was 
taken by Mr. Kenneth R. Hay, O.B.E., M.B., one 
of the Chadwick Trustees. To a great extent, Mr. 
Laws observed, the unsatisfactory conditions of th: 
early Nineteenth Century were the result of the 
introduction of machinery and steam power and 
the consequent growth of large industrial com- 
munities. In consequence of Chadwick’s work, 
attention was forcibly directed to the need for 
adequate sewerage and drainage; London’s pro- 
blems, in particular, arising from contaminated 
water supplies, were acute, as the early volumes of 
ENGINEERING bear ample witness, although the task 
of transferring the remaining London waterworks 
plants to sites above Teddington weir was put in 
hand before this journal was founded in 1866. The 
development of the various branches of sanitary 
engineering since that time, surveyed by Mr. Laws, 
has been rapid, especially since the passing of the 
epoch-making Public Health Act of 1875, with which 
the lecturer dealt in some detail and which he 
described as “the greatest sanitary code ever 
enacted.” The lecture was liberally illustrated 
with slides comparing early practice with modern 
conditions, and with statistics showing the results 
of the improvement. 

Surrace Frnisu. 

The desire to carry working loads and stresses to 
the highest practicable limit is nowhere more keenly 
felt than in the realm of aeronautical engineering ; 
and it is here that the inadequacy of common 
engineering standards of excellence becomes most 
strikingly apparent. A critical review of the surface 
finishes obtained by orthodox workshop processes, 
considered from the point of view of the aero-engine 
designer and manufacturer, was to be expected, 
sooner or later, for in no other type of engine or 
machine is such exacting service demanded of work- 
ing parts. Realisation of this expectation has come 
in the shape of a paper having the title of this Note, 
which was delivered by Mr. W. E. R. Clay, Experi- 
mental Engineer of Messrs. Rolls-Royce, Limited, 
at the Royal Society of Arts, on May 2, before a 
meeting of the Institution of Automobile Engineers. 
The author advocated the smoothest attainable 
finish for parts liable to fatigue and for journal bear- 
ing surfaces. The straight-line profile for a perfectly 
smooth surface is turned by scratches into a wavy 
line that undulates about a mean level. The average 
departure from this mean may be taken as a measure 
of the finish ; it varies from 20 micro-inches for a 
rough-ground surface to 1-4 micro-inches for a fine- 
lapped surface. Experiments carried out by Mr. 
Clay with well-lubricated bearings of uniform size, 
running at a particular test speed, showed that, 
whereas with the rougher finish the limiting bearing 
pressure was only 1,730 lb. per square inch, with the 
finer finish it was 4,800 lb. per square inch. That 
there was still scope for further improvement 
seemed evident from the fact that the final improve- 
ment of only 0-6 micro-inch, from 2 micro-inches 
to 1-4 micro-inches, led to an increase in the limiting 
pressure of no less than 1,270 lb. per square inch, the 
pressure for the 2 micro-inch finish being 3,530 lb. 

r square inch. It would seem that the finer the 
finish of the journal the thinner the film of lubricant 
can become under pressure before metallic contact 
takes place. This suggests that some increase in 
normal working pressures could be allowed if bear- 
ings were given a higher surface finish. Assuming. 
however, that the specific loading were to remain 
the same, the overload capacity would be increased, 
so that there would be a greater margin of safety and 
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— 
some enhancement of reliability. Mr. Clay’s own 
comment was that “ if refined bearing surfaces can 
result in such increased load-carrying capacity, the 
necessity for anti-friction bearings (ball and roller) 
may in many cases be questioned.” Mr. O. V. 8. 
Bulleid made a very similar remark in a recent 
discussion on the subject of locomotive axleboxes ; 
reference is made to this on page 333, ante. 


Proeress in Evectrric LicuTtina. 


A part icularly interesting feature of the luncheon 
given by the Electric Lamp Manufacturers Associa- 
tion at the Savoy Hotel, London, on Wednesday, 
May 3, was an effective demonstration by Dr. 
¢.C. Paterson, O.B.E., F.R.S., of the progress made 
in electric lighting since the introduction of the 
arbon-filament lamp some 40 years ago. Of the 
lamps in common use, he said, the modern coiled- 
coil lamp gave four times the light produced by the 
carbon-filament lamp for the same amount of 
electrical energy. Regarding the intermediate stages 
of development he mentioned that the tanta- 
jum-filament lamp gave twice as much light as 
the carbon-filament lamp, the tungsten-filament 
vacuum lamp three times as much, and the gas- 
filled tungsten-filament lamp between three and 
four timesas much. He then dealt with the tubular 
fluorescent lamp which, he said, had followed on 
research pioneered in this country about 10 years 
ago. The development of this type of lamp had 
been carried on energetically in the United States 
until that country entered the war, and it was due 
solely to war conditions and restrictions that greater 
progress had not been made in this country. Its 
use here had been confined almost exclusively to 
the war factories, but in the post-war world it 
would play a large part in lighting industrial, office 
and public buildings, and eventually in domestic 
lighting. Dr. Paterson explained that in these 
lamps the electric discharge through mercury vapour 
in a tube produced a little bluish visible light and 
a considerable amount of ultra-violet radiation. By 
introducing fluorescent materials into the tube the 
ultra-violet radiation was converted into visible 
light, and as a result of extensive research work, 
fluorescent powders had been evolved which made 
it possible to reproduce any hue of daylight from 
that of a warm sunset to the cold white light 
received from the clouds at midday. These lamps, 
he added, gave nearly three times as much light 
per unit of electrical energy as was obtained from 
the most efficient filament lamps. Regarding their 
applications, Dr. Paterson said that, firstly, they 
would provide attractive and highly efficient 
lighting at night in public buildings, offices, shops 

and schools, as they were now doing in war factories ; 
secondly, they would be used for reinforcing day- 
light which might be inadequate, for architectural 
reasons, in certain parts of large buildings; and 
thirdly, they would be used for domestic lighting, 
though this last application would involve problems 
of mass production which would take some time 
to organise. He pointed out, in this connection, 
that the United States, owing to the two additional 
pre-war years they had had for creating mass- 
production facilities, had now nearly five years 
lead of us in the manufacture and utilisation of 
“these lamps, of which we had been the pioneers. 
During the course of Dr. Paterson’s remarks, lamps 
of all the types referred to were shown in use, 
perhaps the most striking demonstration being 
afforded by two small furnished rooms placed side 
by side, one illuminated by a 60-watt carbon-fila- 
ment lamp and the other by two of the domestic 
type fluorescent lamps using the same amount of 
electrical energy. The chair at the luncheon was 
taken’ by Mr. Charles F. Dickson, chairman of the 
Association, who thanked Dr. Paterson for his 
lecture and demonstration and introduced the 
principal guest, the Rt. Hon. Lord Woolton, P.C., 
C.H., Minister of Reconstruction. In the course 
of his remarks, Mr. Dickson referred briefly to some 
of the war work of the members of the Association, 
mentioning that a battleship required upwards of 
14,000 lamps of innumerable varieties, an aeroplane 
over 100 lamps of about a dozen types, and a tank 
nearly 20. He also gave some indications of the 


ton emphasised the need for standardisation, to 
which the Chairman had alluded, and expressed 
his belief in the benefits to be derived from the 
increased use of electricity in industry and in the 
home. The electrical industry, he knew, had 
served the nation with great distinction during the 
war and he hoped this service would be continued 
in the future. He felt sure that the handicap 
referred to by Dr. Paterson would be overcome by 
the scientists of this country, from whom had come 
all the great discoveries in the application of science 
to war. We must now look to what was going to 
be done by the application of science to the ways of 
peace. He was confident that the industry would 
not fail to realise its opportunities and to use them 
for creating the happiness of the people and bring- 
ing prosperity to the nation. Thanks to Lord 
Woolton were expressed by Mr. H. A. Lingard, and 
Sir Robert Renwick, Bt., proposed the toast of 
the Chairman and the Association on behalf of the 
visitors. The offices of the Association are at 
25, Bedford-square, London, W.C.1, and the address 
of its Lighting Service Bureau is 2, Savoy-hill,W.C.2. 





Tue Stevens Memoriat LECTURE. 


As previously announced a special meeting of the 
Junior Institution of Engineers was held on Friday, 
May 5, in the hall of the Institution of Mechanical 
Engineers, Storey’s Gate, London, 8.W.1, to hear 
the first of the series of Stevens Memorial Lectures 
delivered by Dr. J. G. King, 0.B.E., Director of Gas 
Research. The chair was taken by Sir Maurice 
Denny, C.B.E., President of the Junior Institution, 
who, in introducing the lecturer, described the cir- 
cumstances of the organisation of the series in accord- 
ance with the terms of a bequest by the late Mr. 
W. H. J. Stevens, who had specified that they should 
deal with the general subject of the better utilisation 
of coal for the production of oil and petrol. Dr. 
King’s lecture, entitled “‘ A Survey of the Production 
of Tars and Oils from Coal,” consisted of a broad 
survey of the progress that had been made in this 
field up to the outbreak of the present war, including 
not only those products of coal which are oils, but 
the products of coal carbonisation which replace, or 
might replace, liquid fuels. Gas and coke manufac- 
ture together consumed in 1938 some 38-7 million 
tons of coal from which were produced 1-85 million 
tons of tar, 390,000 tons of benzole, and 590,000 tons 
of pitch. Of the tar, about 720,000 tons was used 
on the roads, the rest being distilled to provide 
naphtha, creosote and other products for the chemi- 
cal industry ; but tar could be utilised in various 
ways to provide liquid fuels, for example, by blend- 
ing pitch with creosote, and by refining the tar for 
use in Diesel engines. During 1938, 105 million 
gallons of creosote were made, and of this, 42 million 
gallons was hydrogenated to give motor spirit. By 
hydrogenation, plus suitable refining and blending 
to make Diesel oil, the surplus creosote could replace 
imported fuels to the amount of 90 million gallons 
a year; and the recovery of benzole by the car- 
bonising industries could be extended to produce a 
total of 120 million gallons a year. Methane syn- 
thesis from water gas might be developed to replace 
the 125,000 tons of gas oil which had been imported 
annually; and coal-oil suspensions might replace 
oil to the extent of 800,000 tons. Coal could be 
directly converted to oil, Dr. King continued, by the 
Bergius process of hydrogenation (yielding 170 gal- 
lons of motor spirit for a net consumption of a ton 
of coal and 48,000 cub. ft. of hydrogen) ; or indirectly 
by the complete gasification of coal or coke and the 
subsequent conversion of the gas to oils, as in the 
Fischer-Tropsch process. This process the 
great advantage that lubricating oil of high quality 
could be obtained from the primary product. 
Possible new processes for the production of liquid 
fuels from coal included the liquefaction of ethylene 
and propylene, recovered from coal gas; and the 
recovery of methane from coal measures, to be sub- 
sequently converted. A square mile of coal, 1 ft. 
thick, contained a million tons and would yield 
occluded methane equivalent to 4,000 tons of petrol. 
Cannel coal, of which Britain had reserves of about 
70 million tons, could be made to give 40 gallons a 
ton of tar, convertible into oils which could replace 


THE WIRELESS SECTION OF 
THE I.E.E. 


TuHE Wireless Section of the Institution of Elec- 
trical Engineers, which was the first of the specialist 
sections of that Institution, was inaugurated on 
February 17, 1919, and to mark the occasion of its 
25th anniversay, a commemoration meeting and 
dinner were held on Wednesday, May 3. At the 
meeting, which took place in the lecture theatre of 
the Institution, short addresses reviewing the pro- 
gress made in radio communication were delivered 
by several of the past-chairmen of the section, the 
first address being by Col. Sir A. Stanley Angwin, 
D.S8.0., M.C., President of the Institution. 

Sir Stanley first explained that the primary 
reason for the formation of the Section was to provide 
a forum for the presentation and discussion of papers 
dealing with wireless matters and to recognise and 
provide for, within the framework of the Institution, 
the specialised requirements of engineers interested 
in the subject. Dr. W. H. Eccles, F.R.S., was the 
first chairman and the initial membership was 219 ; 
the present figure was over 1,900. The inauguration 
of the Section occurred at a time when the hard 
thermionic valve had been brought to a high stage 
of perfection in small sizes and a new era in wireless 
technique had commenced. Wireless telephony on 
medium waves was an accomplished practice and a 
few experiments had been made in telephony over 
longer distances. Eight years saw the initiation 
and widespread development of broadcasting in the 
more advanced countries of the world, and the 
application of valve technique to higher powered 
long- and medium-wave telegraph transmitting 
stations continued. The middle years of the period 
were notable for the development of short-wave 
communication. The work of Marconi, Franklin 
and many others rapidly advanced this new means 
of long-distance communication, and world-wide 
telephony assumed the aspects of a practicable possi- 
bility ; advance in this direction was still proceeding 
at the outbreak of war. Two important develop- 
ments that had come into prominence during the 
later part of the 25-year period were television and 
the use of radio for the determination of the direction 
and distance of conducting, or semi-conducting, 
bodies by observation of radio echo effects. Re- 
garding television, Sir Stanley pointed out that the 
opening of the world’s first public high-definition 
broadcast television service on November 2, 1936, had 
given this country a lead which had not been passed. 
Sir Stanley concluded by remarking that he felt sure 
that the Wireless Section of the Institution would 
play as great a part in the future developments 
of wireless as it had done in the past 25 years. 

In his address, Dr. Eccles indicated the technical 
events which led up to the inauguration of the Wire- 
less Section, commencing from about a year before 
the war. of 1914-18. At that time, he said, the largest 
transmitting stations in all countries were equipped 
with spark dischargers and, using hundreds of horse- 
power, were able to communicate rather erratically 
over distances of 3,000 miles. Other large stations 
used continuous waves produced by high-frequency 
alternators or arcs. Referring to receiving appara- 
tus, Dr. Eccles said that in 1913 the magnetic 
detector still lingered on merchant ships, although 
the gassy diode was used at some fixed stations. 
The electrolytic detector was esteemed for its sensi- 
tiveness, but the favourite was the crystal contact 
rectifier which, with its friend the “‘ cat’s whisker,” 
survived into the broadcasting age. In 1913 also, 
the heterodyne method of receiving continuous 
waves appeared in America. In this, local oscilla- 
tions generated by a small are were led, with the 
signal oscillations, to a crystal rectifier, the local 
frequency being chosen to give a difference frequency 
in the audible range. The heterodyne method of 
reception, in various forms, was so successful that 
continuous waves came into universal favour, but 
the triumph of the primitive heterodyne was only 
a step to greater things. In the same year, 1913, 
the triode began its overwhelming advance into 
wireless. In the twelve months before the war the 
triode proved itself capable of amplifying high- 
frequency oscillations as well as low, of generating 








magnitude of the task confronting the industry 
in the post-war period. In his speech, Lord Wool- 


a corresponding amount of imported petroleum 
products. 


oscillations, of amplifying and heterodyning simul- 
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taneously, of creating harmonics and of modulating 
oscillations fed into it, as well as of rectifying such 
oscillations. During the war the triode was intensely 
developed and made larger and more reliable, so 
that at the end of the war a great accumulation of 
theory and practice cried out for publication and 
discussion. It was in answer to this call that the 
Wireless Section of the Institution was formed. 
The aspect of the subject on which Professor 
G. W. O. Howe, D.Sc., was invited to speak was 
“ Principles and Theory,” but in the early part of 
his address he pointed out that many of the most 
outstanding advances in wireless telegraphy had 
been made not along lines indicated by a study of 
principles and theory, but rather contrary to such 
indications. Nearly 40 years ago, Professor Ayrton 
had told the speaker that the reason that Marconi, 
and not Lodge, had been the first to transmit radio 
signals across the English Channel was that Lodge 
was so well versed in electromagnetic theory that he 
knew it was impossible, whereas Marconi, not know- 
ing it was impossible, went and did it. If, in 1900, 
Marconi had consulted a panel of the leading scien- 
tists on the feasibility of sending wireless signals 
across the Atlantic, it was doubtful whether he would 
have made his classic experiment. Principles and 
theory were all against him, but fortunately he made 
the experiment and gave those versed in the princi- 
ples and theory the task of adjustingthem toexplain 
the facts. The task was commenced by Heaviside 
and Kennelly in 1902, and had been carried on 
ever since by a number of scientists with wonderful 
results. In 1908, the Heaviside layer was not taken 
very seriously, other quite impossible alternatives 
being preferred to account for transmission round the 
terrestrial sphere. It was 10 yearsafter Heaviside’s 
suggestion before any appreciable progress was made 
in the principles and theory of the ionosphere. Pro- 
fessor Howe thought the first clue to the real nature 
of the mechanism by which the rays were refracted 
was provided by Dr. Eccles in 1912-13, when he 
said “ The hypothesis introduced by the author is 
based on the assumption that the sun’s rays ionise 


the atmosphere in such a way that the concentra- 
tion of ions increases gradually as we ascend in the 


atmosphere. In this event, a ray started hori- 
zontally will pursue a curved path with its con- 
cavity towards the earth, and thus, if ionisation is 
great enough, an electric ray may follow and over- 
take the curvature of the earth.” 

The war then intervened, and although in Sep- 


tember, 1925, Smith-Rose and Barfield expressed | 





50 miles were obtained with receivers of the coherer 
type. By the end of 1900, 43 ships and eight shore 
stations were fitted with Marconi sets using the 
first tuned circuits on wavelengths of 395 ft. and 
1,150 ft. In 1905, the experimental station on 
H.M.S Vernon was started, Mr. H. A. Madge being 
the first civilian wireless expert. Madge, who was 
adept at both theory and practice, produced his 
well-known rejector circuit entirely by theory, and 
this made naval receiving circuits more selective 
than others for many years. On the transmitting 
side, the power of spark sets was increased and 
on the receiving side the coherer gave way to the 
Marconi magnetic detector. This was followed by 
crystal detectors, electrolytic detectors and the 
Fleming valve. The spark transmitter continued 
in use through the last war, but was superseded 
by. the Poulsen arc which opened up the whole 
field of continuous waves; the heterodyne prin- 
ciple was used for reception. During the last war 
the valve revolutionised everything. The use of 
the valve for transmitting developed from the war- 
time demand for low-power sets for intercommunica- 
tion inside the Fleet which would not interfere 
with long-distance reception. From these beginnings 
the Navy developed its own valve transmitters 
and the silica valve which it still employed. Radio 
direction finding afloat was developed in parallel 
with radio communication. About 1923 came the 
revolutionary introduction of short waves, to the 
development of which a great debt was owed to two 
bodies. These were the amateur transmitters, who 
were pushed down into that band to get rid of 
them, and the Marconi Company who used short- 
wave communication for the Empire chain and 
succeeded in making good their claims. The short- 
wave system had a hard battle to fight before it 
was used on board ships, but it eventually came into 
its own and it was then possible to obtain the 
range and selectivity required, to use any number 
of channels and to operate transmitters and re- 
ceivers simultaneously in the confined space of a 
ship. This result was largely due to those who had 
studied the ionosphere and its vagaries, and to 
crystal control. A problem always present in the 
Navy was the design of all apparatus to withstand 
action conditions, but this had been solved satis- 
factorily. 

Mr. H. Bishop, C.B.E., described the develop- 
ment of broadcasting since the commencement of 
the daily service on November 14, 1922. In the 
course of his address, Mr. Bishop referred to the 


the opinion that “ adequate experimental evidence | increase in the power of transmitters during recent 
of the existence of the Heaviside layer is still lack- | years which had been made possible by the develop- 


ing,” in the following month, Appleton and Barnett 
showed from an experimental examination of the 


phenomenon of fading that it was due to waves| 
deviated through large angles by the upper atmo- | 
| current required. Regarding the former, he said 


sphere and that the waves were elliptically polar- 
ised in accordance with the magneto-ionic theory. 
In the following year, the same two workers showed, 
by experiments in which the transmitted wave- 
length was rapidly changed and the interference 
fringes photographed, that the height of the 
layer increased during the night and decreased 
rapidly about sunrise. The theory was not uni- 
versally accepted even then. As late as 1931, 


from experiments made in Germany, Zenneck con- | radiated power. 
| high-voltage ditect current, which for a large 
| water-cooled valve might be at 15 kV, the only 


cluded that the effects which suggested a second 
ionised layer were due to waves reflected from the 


} mains. 


ment of high-power valves. Of the problems still 
to be solved in this connection, he mentioned the 
improvement in the efficiency of the transmitter 
and in the means of obtaining the high-voltage direct 


a modern station with several transmitters might 
require 3,000 kW to 4,000 kW from the supply 

i In the early transmitters the ratio of power 
input to power radiated was about 4-6 to 1, but the 
corresponding ratio for a modern transmitter was 
about 3 to 1. This meant a considerable reduction 


|in the size of power plant and switchgear and a 
| substantial saving in operating costs for a given 


With regard to the supply of 


earth which had made a second journey to the/| reliable converters some years ago had been the 


ionosphere and back. Thus some doubt was still 
felt regarding the existence of the two layers 
which Sir Edward Appleton had called the E and 
F layers. However, the experimental method 
devised by Brest and Tuve, and employed by Sir 
Edward Appleton and by other workers guided 
and inspired by him, had put the matter beyond 
any doubt. Professor Howe concluded by remark- 
ing that the knowledge we now had of the con- 
stitution and properties of the ionosphere represented 
a triumph of combined operations between experi- 
mental research and principles and theory. 

The address of Admiral Sir Charles E. Kennedy- 
Purvis, K.C.B., R.N., took the form of a brief 
summary of the development of wireless telegraphy 
in the Navy. In 1899, he said, a few ships were 
fitted with a simple Hertzian oscillator energised 
by an induction coil. Ran es of the order of 








| thermionic rectifier and the motor-generator, with 


efficiencies of about 84 per cent. These, however, 


| had now given place to hot-cathode mercury- 


vapour rectifiers and steel-tank mercury-arc recti- 
fiers with efficiencies exceeding 95 per cent. Mr. 
Bishop referred to the development of short-wave 
broadcasting and to the high-quality recording 
which it was necessary to employ to enable pro- 
grammes to be broadcast at the peak listening times 


|of the parts of the world it was desired to reach. 


In two directions Mr. Bishop thought that pro- 
gress had been disappointing. One of these 
was the science of acoustics and the choice of 
materials and methods of construction to secure 
a required acoustical effect; the other being 
the design of microphones having a_ specified 
directional performance independent of frequency 
and without the disadvantage of low output. It 


| ment of the social life of world communities. 
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was hoped that there would be substantial aq. 
vances in both these subjects after the war. 

The address of Dr. R. L. Smith-Rose dealt with 
the future possibilities of wireless, and as he was 
unable to be present, a record of the address was 
reproduced. He suggested that the very high 
frequencies, of over 100 megacycles per second, 
would be used in the future for the establishment 
of radio telephone and telegraphic links over dig. 
tances up to about 100 miles, with the object of 
relieving the congestion in the high-frequency bands, 
of less than 30 megacycles per second, which were 
more suitable for longer distance communication, 
It was obvious that during the war revolutionary 
advances had been made in the application of radio 
as an aid to aerial and marine navigation. If the 
advances made in the science of radio detection had 
been accompanied by corresponding progress jn 
radio-operated remote control, Dr. Smith-Rose sug- 
gested that we might look forward to the day when 
pilotless freight-carrying aircraft would fly distances 
comparable with that of the north-Atlantic route, 
The aircraft would be fitted with radio-operated 
devices which would automatically prevent collision 
and radio-operated instruments installed in the 
aircraft would give information regarding the 
meteorological conditions all along the route for the 
benefit of traffic operating services and the normal 
weather forecasting establishments. In the field of 
aural broadcasting it was likely that the use of wider 
audio-frequency bands would be in greater demand 
in order to secure high quality reproduction, and we 
could look forward confidently to the widespread 
application of television for entertainment and for 
continuously recording topical events. 

The commemoration dinner, which followed the 
meeting, was held at the Waldorf Hotel and was 
presided over by the Chairman of the Section, Mr. 
T. E. Goldup. The toast of the Wireless Section 
was proposed by Sir Edward Wilshaw, K.C.M.G., 
who mentioned, in the course of his speech, that 
when the merger which led to the formation of 
Cable and Wireless took place in 1929, those re- 
sponsible for creating a unified system of Empire 
telecommunications were only anticipating what 
had proved to be a vital necessity during the war. 
After the war there would be a demand for greater 
speed in all forms of communication and wireless 
would have an essential part to play in the develop- 
In re- 
sponding, the chairman drew attention to the problem 
of the education and training of young engineers, a 
problem which, he said, the Section would have to 
consider in the future. There had been a paper and 
discussion on the subject in the last session, but 
doubtless further discussions would be arranged and 
he hoped that members would consider the problem 
beforehand so that all might benefit from the 
expression of their views. The only other toast, 
that of “‘Our Guests,” was proposed by Col. 
Sir A. Stanley Angwin, who mentioned that 
as the Commonwealth Communications Council 
was meeting in London at the time, they were 
able to welcome representatives of Government 
communications from Australia, New Zealand, 
South Africa, Canada and India. Mr. D. McVey, 
Director General of Posts and Telegraphs of Aus- 
tralia, who was attending the Communications’ 
Council, responded to the toast on behalf of his 
colleagues and himself. He said that many who 
lived at a great distance from the Mother Country 
were apt to regard an institution such as the Institu- 
tion of Electrical Engineers as rather an august and 
austere body, but by attending such a meeting as 
they had done that afternoon and evening the mis- 
apprehension had been removed. Mr. L. F. B. Dun- 
can, Chairman of the Radio Industries Council, 
also responded to the toast, and concluded his 
remarks by saying that he looked forward to 4 
long collaboration between the Institution and 
industry, to their mutual benefit and also to the 
benefit of the nation as a whole. 

Another feature of the meeting was an exhibition 
of wireless apparatus of historical interest loaned 
to the Institution by the British Broadcasting 
Corporation, Messrs. Marconi’s Wireless Telegraph 
Company, Limited, and other firms and individuals. 
The space at our disposal, however, does not permit 
us to describe the exhibits. 





nis te oe a a ok eee 4 oe eet ak oe lektlC Lee le ee le hee Oe 


~— —— -— — = 


we rns 46£© fs &| &S> & ««f 


——— =«—« «& &S -« 











ENGINEERING. 


375 





MAY 12, 1944. 





—_ 
_— 


SWEDISH DOMESTIC HEATING 


Fig.2. Fig.3. 
, 








































































Udddedddddddddddde€eeeeeeedeeee€EL 


ri 























\\ 





a 


Doors 
N 
N 
N WA N 
YNN @& 
yyy &@ 
\ N N N 
N NWN N 
VY NA N 
N x N N heet Iron Doors 
N N \ N with Air Control 
N N Ni 
N NN Ni ‘as oe mm 
sonal andl ee 


STOVE. 































LETTERS TO THE EDITOR. | left open and the house becomes heated fairly uni- 


SWEDISH DOMESTIC HEATING 
STOVE. 
To THE Eprror oF ENGINEERING. 

Sirn,—Now that so much attention is being 
directed to the matter of coal reserves and the 
probable early exhaustion of those easily obtainable, 
it would appear to be an appropriate time to consider 
what possible saving could be made by the adoption 
of the continental type of heating stove in place of 
the familiar open fire used in Britain, and which it 
may soon be impossible to continue to use. In 
Visby, on Gotland in the Baltic, we had three 
rooms on the first floor, with a second floor over, 
which would of course benefit by heat from the floor 
below. Double windows were fixed in winter— 
which reached temperatures down to 0° F. The 
rooms were always warm and comfortable, and the 
fire, which was in one room only, was normally fed 
with two pieces of resinous wood twice a day. Each 
piece, made by cutting a log into three longitudin- 
ally, contained about 180 cub. in., so that the daily 
normal consumption for the Swedes would be 
720 cub. in., or about 0-4 cub. ft. As a concession 
to our British training, we kept the fire doors open 
for one hour at tea time and used two extra pieces 
of wood, making 1,080 cub. in., or about 0-6 cub. ft., 
aday. At 22 lb. per cubic foot and 9,000 B.Th.U. 
per lb., this was 198,000 B.Th.U., equal to 13} lb. of 
coal of 14,700 B.Th.U., or 95 lb. of coal, a week. 
This is very small compared with what would be 
used in England with corresponding temperatures. 
There is really no excuse for not adopting also the 
principle of double windows in winter here with 
our damp cold climate, but we see no indication of 
this in the new Government housing schemes. The 
accompanying sketches, Figs. 1 to 5, illustrate the 
construction of a typical example of the type of 
stove referred to. The dimensions are, approxi- 
mately, 8 ft. 4 in. high, 3 ft. wide, and 2 ft. deep. 

In England, to keep rooms warm it is necessary 
to keep all doors closed. From ‘house coal the fires 
distill gases which pass up the chimneys unburnt, 
and the room air warmed by radiation is drawn into 
the fire along with that from all the draughts neces- 
sary to keep the fire going, so that the heating 
efficiency is very low, and comfort is only attainable 
near the fire, and not always there. With the 
Swedish stove, the outside remains hot for the 
24 hours, and the fire draught is only required while 
the fuel is actually burning, which takes less than 
an hour. Usually, but not necessarily, during this 
time, a small pane 1s opened through the double 
windows, but all the rest of the time the window 
panes are shut and there is no perceptible draught 
from any source. All the house doors can then be 


| 
| 


| your issue of April 21 from Mr. Ernest Latham on 


formly throughout. By the use of this type of 
stove some millions of tons of coal would be saved 
annually, much greater comfort secured, the pre- | 
valence of colds much diminished, and much less 
dust-laden air drawn into the houses. 
Yours faithfully, 
Gero. W. SHearer, Wh.Sc., B.Sc. 

Ivy Hall Hotel, 

Richmond. 

April 24, 1944. 





PREFABRICATED HOUSES. 
To THe Eprror or ENGINEERING. 
Srm,—I have read with interest the letter in 


the above subject, and, while agreeing in the main 
with what he writes, I would like to criticise a few 
of the points he raises. Mr. Latham implies that 
the lapse of time before prefabricated houses are 
in a position to be erected in 48 hours would be 
considerable ; but there are many specialist firms 
engaged at the moment on manufacturing com- 
ponent parts of prefabricated huts in concrete 
and other materials, who could switch over to pre- 
fabricated houses at very short notice. I feel quite 
sure that the majority of these firms have members 
of their staffs preparing plans with this end in view. 

I agree that the transport of finished sections of 
a house is a more delicate operation than that of the 
raw materials, but it should be noted that, with 
finished sections, the tonnage is materially decreased, 
and the saving in freight should more than balance 
any extra cost in providing special care in transport. 
The suggestion that builders yards should be estab- 
lished (presumably on the building site) would 
scarcely make for efficiency, as it would necessitate 
setting up decentralised machinery and labour, 
whereas, at centralised depots,. all manufacture, 
assembly and gauging of component parts would 
be continually under skilled supervision. This 
would also obviate a great deal of correspondence 
and travelling of technical staff. I should imagine 
that accessory firms, such as the manufacturers of 
heating, ventilating and sanitary equipment, could 
come more readily into operation on a large scale 
when working on the prefabricated basis. 

As there is bound to be a “ dead ” period between 
the termination of hostilities and the time when 
the prefabricated house is in a position to be erected 
in 48 hours, it would appear that the logical pro- 
cedure is to bridge the gap by continuing to erect 
houses with the raw materials on the site. 

Yours faithfully, 

S. B. Crate, B.Sc., A.M.Inst.C.E. 








72, Rock-road, Sittingbourne. 
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DETERMINATION OF MAXIMUM 
CO, IN FLUE GASES. 


To THE Eprror or ENGINEERING. 


Sre,—In order to exercise a close control over 
combustion conditions, it is desirable to know the 
maximum percentage of CO, that is theoretically 
obtainable in the flue gases for the particular class 
of fuel being burnt. The method given in the 
text-books for obtaining this figure requires an 
ultimate chemical analysis of the fuel and a some- 
what tedious calculation. It may, therefore, be 
worth pointing out that the figure can be found 
immediately in the following manner, provided that 
an Orsat apparatus is available. 

So long as there is no CO in the flue gases, the 
relationship between CO, and O, must follow a 
straight-line law, with zero CO, at 21 per cent. O,. 
Hence, if we take a simultaneous Orsat reading of 
CO, and O,, making sure at the same time that no 
21 x CO, 
21-0,’ 
where M is the maximum CO, theoretically possible 
with the fuel in question. The accuracy of the 


CO is present, we have the relationship M= 


| value of M thus obtained depends only on the reli- 
| ability of the Orsat readings, and is likely to be 


at least as good as that computed from the ultimate 
analysis of the fuel. 

Having obtained the value of M, if we divide it 
by the actual percentage of CO, at any time, we 
get the ratio between the amount of air actually 
supplied to the fire and the amount theoretically 
necessary, with all the accuracy needful in practice. 

Yours faithfully, 
R. H. Parsons. 
Medstead, Hampshire. 
May 4, 1944. 





OBITUARY. 


SIR CLEMENT HINDLEY, K.C.I.E. 


WE note with regret the death of Sir Clement 
Hindley, K.C.1.E., M.A., which occurred on May 3 
at his home at Hampton Court. Clement Daniel 
Maggs Hindley, who after serving for 25 years as 
engineer and administrator on the staff of the East 
Indian Railway was selected as the first Chief Com- 
missioner of Railways for India in November, 1922, 
was the son of the late Mr. Charles Hugh Hindley 
and was born on December 19, 1874. He was 
educated at Dulwich College from 1885 until 1893, 
and, in October of the latter year went up to Trinity 
College, Cambridge. In June, 1896, he obtained the 
degree of B.A. in the Mechanical Sciences Tripos and 
was subsequently awarded the M.A. degree. In 
January, 1897, Hindley was appointed an assistant 
engineer on the East Indian Railway, and was 
successively in charge of the Delhi, Madhupur and 
Aligarh Divisions. In 1899, he was appointed en- 
gineer on the survey of the Grand Chord Line of the 
East Indian Railway, and afterwards returned to 
maintenance work in various divisions of the Rail- 
way. He was appointed personal assistant to the 
chief engineer in 1905, and in the following year 
was placed in charge of the technical section of the 
office of the Agent of the East Indian Railway. In 
1909, he was appointed resident engineer of the 
works for the completion of the Gya-Katrasgarh 
Railway and, in 1914, was appointed secretary of 
the East Indian Railway. He became deputy 
general manager in 1918 and general manager in 
1920. In 1921 he was appointed chairman of the 
Commissioners of the Port of Calcutta, which 
handles an important proportion of the trade of 
India, and, although situated over 100 miles up 
the Hooghly, can be reached by vessels of up to 
15,000 tons. 

As stated above, Hindley was selected as the first 
Chief Commissioner of Railways for India in Novem- 
ber, 1922. In this capacity he was responsible, 
under the Government of India, for decisions on 
technical matters and was sole adviser to the 
Government on railway policy. During his tenure 
of office, which continued untilhis retirement in 1928, 
many important changes were intcoduced, including 
the reorganisation of the Railway Department, the 
separation of railway finance from the general Bud- 
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get, the transfer of the East Indian and Great Indian 
Peninsula Railways to State management and the 
opening of the first Railway Staff College. His 
work also included the rehabilitation of the rail- 
way system from the effects of the war of 1914-18 
and the initiation of a great programme of new con- | 
struction which added 4,000 miles to the railways of | 
India. Hindley, who had been knighted in 1925, | 
was created a Knight Commander of the Order of | 
the Indian Empire in 1929 for his work as Chief | 
Commissioner of Railways. Since his return to 
England in 1928, Sir Clement had led a particularly | 
busy life. Among other appointments, he was| 
member of the Channel Tunnel Committee in | 
1929 and 1930; chairman of the Steel Structures | 
Research Committee from 1929 until 1936 ; member | 
of the Forest Products Research Board from 1929 | 
until 1933, and of the Building Research Board from 
1929 until 1939; member of the Advisory Council 
for Scientific and Industrial Research from 1932 
until 1937; and Regional Works Adviser, London | 
Civil Defence Region, Ministry of Home Security, 
from 1939 until 1942. He was also a member of the 
Fuel Efficiency Committee of the Ministry of Fuel | 
and Power. Sir Clement, who was elected an asso- | 
ciate member of the Institution of Civil Engineers | 


in 1900, was transferred to the class of member in | 
1911 and served as President during the 1939-40 | 
session. He was elected a member of the Institute | 


of Transport in 1924 and was also a member of the | 
Institution of Engineers (India). | 


PROFESSOR W. M. THORNTON, | 
O.B.E. | 


| in command of all the Admiralty wireless stations | 
}and visual signal stations in the United Kingdom 
and continued to occupy this position until April,|;, 4 hole will push the 


}and the Visual Signal Board, and for his work in 


| this position some years ago. 


PLUG GAUGE, 


WE also regret to record the death, on March 20, of | TH “ Grasmere ” comparator plug gauge illustrate 
Commander John Ambrose Slee, C.B.E!, R.N., who | im Figs. 1 and 2, below, is distributed and, for the most 
was closely connected with the development of | P@T: manufactured by Messrs. Machine Shop Equi 

pad Bes : ‘avy which jq| ment, Limited, 136-142, Victoria-street, London, 8, 
wireless telegraphy in the Royal Navy, which is It i : rh ; l. 
. - a : | It is designed for the precision checking of bores, 4, 
referred to elsewhere in this issue. He was born | the term “comparator” implies, the gauge is wm 
at Wimbledon on May 24, 1878, and educated in | intended to give measurements of the diameters of 
private schools at Hereford, Sandhurst and Green-| holes, but to indicate departures from a specified 
wich, and, in January, 1892, entered H.M.S. Britan- | diameter, these departures being indicated on a dia) 
nia asacadet. He took the sub-lieutenant’s and the | either as plus or minus readings from the zero point 
lieutenant’s courses at Greenwich Royal Naval | which is set for the specified diameter. The appearance 
College and in H.M.S. Vernon, from September, of the gauge is illustrated in Fig. 1, which shows the 
1897, until July, 1902, and passed the examination ping and dial a ethan Phe construction of 
: ; we : the gauge is shown diagrammatically in Fig. 2. The 
for Lieutenant (T.) with several firsts. He spent | plug proper is clear of the hole to be examined, contact 
the next six years as Lieutenant (T.) aboard | being made with the wall by three hardened and lapped 
H.M.SS. Defiance, Montagu, Empress of India| steel balls spaced, in plan, at angles of 120 deg. The 
and Queen, and returned to H.M.S. Vernon for | inner surfaces of the balls are in contact with a cone 
instructional work in charge of the electrical and | formed on the end of the spindle actuating the pointer 
In J uly, 1908, he was placed of the dial and loaded with a helical spring in compres- 
- sion. Means are provided for preventing the balls from 
being forced out of the plug when this is not in use. 

It will be clear from Fig. 2 that inserting the gauge 
balls inwards, towards the 
axis, and that the spindle will be forced upwards 
against the spring, the movement of the spindk being 
followed by a corresponding rotation of the pointer on 
the indicating dial. This dial has two sets of gradua. 


COMPARATOR 


’ 


wireless equipment. 


1918, having been meanwhile promoted to the rank 
of Commander. In April, 1918, Commander Slee 
was made head of the Wireless Telegraphy Board 


this capacity was made a C.B.E. in 1919. He 
retired from the Navy in 1920 and joined the staff 
of the Marconi International Marine Communication | 
Company, Limited. He was appointed manager of 
the Marconi Sounding Device Company, Limited, a 
concern registered in December, 1930, to manufac- 
ture apparatus for the production and recording of 
marine and submarine signals. He relinquished } 
Commander Slee was! 








Ir is with regret that we record the death of | elected a member of the Institution of Electrical | 


Professor William Mundell Thornton, which occurred | Engineers in 1919 and served as chairman of the | 
on May 2 at Newcastle-upon-Tyne. Professor | Wireless Section of the Institution in 1938. 
Thornton, who retired from the Chair of Electrical | Py 
Engineering at Armstrong College, Newcastle, in ° 

September. 1937, was wom B Kjempeel on February MR. H. C. WHITEHEAD, C.B.E. 

16, 1870, and received his education at the Liverpool} Mr. Hersert Cecu. Warreneap, C.B.E., whose 
Institute. At the age of 14 he became an apprentice | death occurred in Birmingham on May 3, had | 
in a Liverpool engineering works, and, in 1889, was| been chief engineer of the Birmingham, Tame | 





placed in charge of the erection and starting up of | 
new plant in various parts of the United Kingdom. 
In 1891, Thornton was made chief of his firm’s 
drawing office. In 1892, however, he left the works 
and entered University College, Liverpool, to study 
physics and electrical engineering, and three years 
later obtained the degree of M.Sc. with first-class 
honours in physics and second-class honours in 








and Rea District Drainage Board for the past 20 | 
years. He was born on February 1, 1883, and after 
receiving his general education at Carlton Road 
Grammar School, Burnley, entered the Manchester | Fie. 1. (s2638) 
Municipal College of Technology in 1898 where he | tions; there is a zero mark at the top and from it 
remained for five years. In 1903, he became en-|the graduations read clockwise round one half the 
gineering assistant to Mr. John D. Watson, chief | circumference and counter-clockwise round the other 
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half. The clockwise graduations record movement of 


engineer to the Birmingham, Tame and Rea District 


; : ; ; . 
engineering. He was subsequently awarded the Drainage Board, and was engaged in the drawing | 


degrees of D.Sc. and D.Eng. of Liverpool University. | office on the design of sewage purification works, | ! 


the cone upwards and indicate that the balls have been 
pushed in beyond the zero setting, this scale bearing, 


in consequence, the minus sign. The counter-clockwise 


In 1896, Thornton was appointed senior lecturer and | bacteria beds, silt and sedimentation tanks, and | graduations, marked with the plus sign, indicate that 


demonstrator in engineering at University College, | 
Bristol. After serving in this capacity for two years, | 
he was appointed departmental lecturer in electrical 
engineering at the Durham College of Science, now 
King’s College, Newcastle-upon-Tyne. In 1906, he 
became the first Professor of Electrical Engineering 
at Armstrong College and continued in this capacity 
until his retirement and appointment as Emeritus 
Professor of the University of Durham in September, 
1937. 

Professor Thornton was specially interested in the 
electrical ignition of gases and coal dust in collieries, 
in dielectrics, and in the measurement of high volt- | 
ages, and for his work on the safe use of electricity | 
in coal-mining was awarded the Greenwell Gold 
Medal of the North of England Institute of Mining 
and Mechanical Engineers in 1925. In the war of 
1914-18 he carried out research for the Admiralty on 
the detection of the presence of submarines by elec- 
trical methods, and for this work was awarded the 
O.B.E. in 1920. Professor Thornton was elected a 
member of the Institution of Electrical Engineers in 
1901 ; he was chairman of the Newcastle Section of 
the Institution in the 1905-6 session and again in 
the 1921-22 session, and served as President of the 
Institution in 1934-35. He was for long a member 
of the Association of Mining Electrical and Mechani- 
cal Engineers, served as President in the session of 
1920-21, and was afterwards made an honorary 
member. Professor Thornton delivered the ninth 
Andrew Laing Lecture before the North-East Coast 
Institution of Engineers and Shipbuilders in Novem- 
ber, 1940. His subject was the “ Foundation of the 
Electrica! and Mechanical Transmission of Energy.” 








pumping plant. Subsequently, Mr. Whitehead was 
employed on the erection of the equipment for five 
electrically-driven pumping stations. In 1908, he 
left. Birmingham to take up the appointment of 
chief engineering assistant to Mr. E. J. Elford, 
Borough Engineer, Southend-on-Sea. During the 


subsequent seven years he was engaged on work con- 


nected with pier extensions, promenade and tram- 
way extensions, and the erection of sewage purifi- 
cation works. He also designed and superintended 
the building of a refuse destructor and a reinforced- 
concrete loading pier. In 1915, Mr. Whitehead 


joined the Army and was given a commission in the | 


Essex (Fortress) Royal Engineers, afterwards serving 
with the 428th Field Company, R.E. 

On returning to Civil life in 1919, Mr. Whitehead was 
made Deputy Borough Engineer of Southend-on- 
Sea, but relinquished this position in the following 
year to return to Birmingham as chief assistant to 
Mr. J. D. Watson. He carried out a number of 
extensions to the sewage purification works of the 
Birmingham, Tame and Rea District Drainage 
Board, and when Mr. Watson retired in 1924, suc- 
ceeded him as chief engineer to the Board. Mr. 


the balls have been pushed outwards, by downward 
movement of the cone under the spring pressure, 
beyond the correct setting. The zero setting is made 
by inserting the plug in a gauge ring of the correct 
diameter. The balls are, of course, quite free to move 
and they rest on a lapped bearing surface at the bottom. 
Their range of movement in a radial direction varies, 
according to the size of the gauge, from 0-060 in. to 
0-125 in. The dial is graduated so that differences in 
diameter as small as 0-00025 in. can be detected. 

In addition to its function of sizing, the comparator 
will determine whether a bore is truly circular, as 
rotation in an oval hole will show by movement of 
the pointer the difference between the major and minor 
axes. Similarly, it may be used to determine whether 
a bore is cylindrical or conical. The gauges are sup- 
plied in three standard sets ranging, respectively, from 
# in. to 1 in., from 1 in. to 1} in., and from | in. to 
2 in. in diameter at zero setting. The sets when not 
in use are housed in a case. The number of items per 
case varies with the size; for example, the case for 
the } in. to 1 in. set contains a dial head, 7 measuring 
plugs, 8 ring gauges for setting, and an extension rod, 
| 8 in. long with a tapered centralising device. This rod 
| is used with abnormally deep holes, the centralising 
device ensuring that the road lies axially in the hole. 
| When the gauge is used without the extension rod, 





Whitehead was associated with the Water Pollution | departure from the axial position in the bore is imme- 
Research Board since its formation in 1927 and, on | diately indicated by movement of the pointer, a tilted 
the invitation of Committee of the Privy Council | position of the gauge resulting in the ring of balls lying 
for Scientific and Industrial Research, had recently | so the — -— ellipse. The oe one oe w= 
become chairman of the Board. For his work in | *TC™g ito & Role, or wringing, twisting into con 

this and other directions he was created a C.B.E. | and the balls, being free, probably offer ® fresh surface 


. : | each time the gauge is used, wear thus being minimised. 
He was elected an associate member in 1909 and | 4, the range of the gauge is wide it can be used for 


became a member in 1929. He was elected a member | checking boring operations from rough turning to finish 
of the Royal Sanitary Institute in 1925, made a machining. Larger sizes of gauge, up to 4} in. in 
Fellow in 1928, and served on the Council. | diameter, can be supplied as individual units 
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LABOUR NOTES. 


Ar a conference of the National Union of Agri- 


cultural Workers, in Blackpool last week, Mr. F. 
Robinson moved, on behalf of the executive, a resolu- 
tion declaring the present 31. 5s. minimum inadequate 
and demanding a national minimum wage of 41. a 
week of 48 hours. Mr. Meadows (Rutland) submitted 
an amendment that the minimum sought should be 
4/. 10s. to bring it nearer to the level in other industries. 
The amendment was carried by a large majority. 


Commenting on the decision, Mr. W. Holmes, the 

secretary of the union, said that the conference was 

giving its representatives on the Central Wages Board 
an impossible thing to do.” 


Delegates to last week’s conference, in Blackpool, 
of the National Union of Distributive and Allied 
Workers adopted a resolution demanding the with- 
drawal of Regulation 1AA. Regulation 1AA pro- 
hibits incitement to strike. In the course of the dis- 
cussion, Mr. Evelyn Walkden, M.P., said that the 
Government had made up its mind that strikes had 
to be stopped, and he had no doubt that the action 
which it had taken was due to pressure. 


The Pensions (Increase) Bill, which provides for 
additions to the pensions of State servants, was given 
its third reading in the House of Commons last week 
without a division. In the discussion on it, Mr. W. J. 
Brown, the Independent member for Rugby, remarked 
that in his Budget speech the Chancellor of the Ex- 
chequer had given a fair warning that he deliberately 
intended the cost of living to rise. Sir John Anderson, 
ina spirited reply, denied that he had done anything of 
the kind. ‘I made it perfectly clear,” he said, “* that 
there was no question whatever of my doing anything 
to put the cost of living up. If it does go up, it goes 
up in spite of me. It is as wrong to say that I am 
the cause of a rise in the cost of living as it would be 
to blame the fire brigade if a fire breaks out.” 


The International Labour Conference which is 
sitting at Philadelphia does most of its detailed work 
in committees. In that which is dealing with the 
problems of colonial territories, there was a lively 
interlude on the question of equal pay on Wednesday 
last week. The British Government representative, 
Mr. Thomas Lloyd, detected in a draft proposal the 
principle of equal pay for equal work for men and 
women. In view of recent Parliamentary debates, he 
felt, he said, that he could not agree with that, and, 
accordingly, he moved an amendment avoiding com- 
mittal to the principle. The amendment was carried 
by one vote on a show of hands, but the decision was 
reversed on a card vote. 


The question of equal pay for equal work was dis- 
cussed last week-end at the second annual confer- 
ence of the women’s section of the Amalgamated 
Engineering Union. The meetings were held at Lei- 
cester and were attended by all the members of the 
executive council, in addition to the women delegates. 
Mr. Tanner, the president of the union, who was in 
the chair, said that a sub-committee had been formed 
by four unions—the Amalgamated Engineering Union, 
the Electrical Trades Union, the Transport and General 
Workers’ Union, and the National Union of General 
and Municipal Workers—to reconstruct the engineer- 
ing industry’s wage system. They had discussed the 
matter informally with the employers, and were now 
drawing up a wage charter based upon the grading 
of work into categories with equal pay for men and 
women doing comparable jobs. 





Mrs. O. Hawkins, of Rainham, Essex, moved a 
resolution urging shop stewards and union members 
generally to intensify their efforts on behalf of women 
in the industry by recruiting them into the union and 
giving them every assistance in understanding and 
solving questions of wages and working conditions in 
accordance with union policy. Mrs. E. Shields, of 
Wellington, seconded the resolution, which was 
carried unanimously. 


The world trades union conference in London, to 
which the general council of the Trades Union Congress 
had invited the representatives of labour in all the 
allied countries, has been postponed. Notice to that 
effect has been sent to all the organisations which had 
decided to send delegates, giving as the reason for the 
step that existing conditions made the assembly on 
the proposed date inopportune and adding “that the 
postponement must be until arrangements can 
made to hold it, which will be as soon as circumstances 
permit.” 





The basis of a new wage agreement under the 
Essential Work Order for the hosiery trade was reached 
at a meeting. last week, of the Joint Industrial Council 
for the industry. The situation leading to the amend- 
ment of the existing agreement arose out of the reduction 
in working hours necessitated by the fuel and power 
restrictions. Under the terms of the current agree- 
ment, any reduction of the statutory working week of 
48 hours enabled an operative, who was available for 
work during such hours of non-activity, to claim an 
amount equal to four-fifths of the wages which would 
otherwise have been earned. 





The National Hosiery Manufacturers’ Federation 
maintained that, as the situation had arisen through 
the action of a Government department, it would press 
hardly upon members to be odiet i upon to hold to this 
agreement, and that, while they were prepared to 
honour it, they felt that a new one was essential. The | 
unions admitted the justice of this view, and, during 
sessions of the Joint Industrial Council, it was decided 
that the basis for the guaranteed minimum wage 
should be that of the working week instead of that of 
the hours which might be lost. 





According to the Manchester Guardian, the effect is 
to provide a guaranteed minimum weekly wage 
amounting to four-fifths of the full week’s pay. Any 
short-time working up to one-fifth of the full week 
will not entitle an operative to any payment for the 
hours lost, but if the margin of under-employment 
extends beyond this, a full four-fifths of the weekly 
wage will be forthcoming. This is the first time that 
the principle of a guaranteed minimum has been applied 
in the industry. It is a purely individual rate in view 
of the widely diverse scales throughout the industry, 
but there is reason to believe that once the principle 
has become established, efforts will be made to stabilise 
a rate which may be applied to all sections. 





The Ministry of Labour and National Service states 
that there were 308 disputes in March including 155 
in the coal-mining industry and 117 in the metal, 
engineering and shipbuilding trades. In the mines, 
266,100 workers were involved in stoppages, and the 
aggregate total of days lost during the month was 
1,263,000. In all disputes, 1,600,000 working days 
were lost, compared with 273,000 in February. 


A Bill, introduced in November last in the Indian 
Legislative Assembly by the Member for Labour in 
the Viceroy’s Executive Council, provides for the com- 
pulsory recognition of trade unions under certain 
conditions. Power is taken to set up tripartite boards 
of recognition, which will report on the representative- 
ness of trade unions and their fitness to be recogni 
The main conditions of recegnition are that the union 
must have been registered for twelve months and have 
previously applied to the employer concerned for 
recognition. 





Unions formed on a communal or sectarian basis 
will not be eligible for recognition. Besides laying 
down the basic conditions required for recognition, 
the measure allows additional conditions to be imposed 
by the appropriate Government, and power is given 
to the Central Government to issue directions to 
provincial Governments in the matter. Recognition 
will be granted or withdrawn by the appropriate 
Government after receiving a report from the board 
of recognition, where one is appointed, or, in other 
cases, from the Registrar. Recognition will enable a 
union to negotiate with the employer in respect of 
matters affecting the common interests of its members. 
The obligations of employers consequent on recognition 
are also defined. 





The executive council of the American Federation of 
Labour has indicated three steps which it favours 
towards industrial «‘ reconversion.”’ It believes that, in 
the first place, plans for reconversion should be made 
now, industry by industry and plant by plant. Secondly, 
capital investment and industrial expansion for peace 
production must be encouraged and the Government 
should stimulate opportunities for profit under the free 
enterprise system for businesses willing to increase 
production and employment. Thirdly, every trade 
union should take the initiative in seeking to find a 
basis for post-war management-labour co-operation in 
all plants and industries; this, it is claimed, would 
facilitate reconversion and confer incalculable benefits 
on workers, employers, and the nation as a whole. 





PRODUCTION OF GOLD IN THE TRANSVAAL.—The 


be | output of gold in the Transvaal, during March, totalled 


1,038,414 fine oz., compared with 1,108,789 fine oz. in 





March, 1943. 


GEOLOGICAL INFLUENCES ON 
WATER SUPPLY IN GREAT BRITAIN.* 


Water supplies, surface and underground, are 
derived more or less directly from rainfall; owing, 
however, to geological, climatic and other factors, 
there is much variation from place to place in the 
facility with which water is obtainable. Prolonged 
periods of drought may produce local shortages in 
both surface and underground supplies. Surface 
supplies are obtained from springs, rivers and lakes, 
and from artificially constructed storage reservoirs. 
British rivers generally -have a relatively high dry- 
weather flow, and, in consequence, provide dependable 
sources of water-supply. In English rivers, in parti- 
cular, this dry-weather flow is maintained by rainfall 
which is absorbed into the ground, to re-appear at the 





| surface, sometimes after months of underground travel, 
| as springs and seepages. Some springs are permanent, 
| others intermittent. England possesses a great number 
of permanent springs, widely distributed over its area ; 
thus, during normal dry-weather periods, its rivers are 
replenished at interv als along their courses, either 
directly from springs or from tributaries fed by springs. 
In upland areas, river flow is less regular, but, even so, 
an appreciable dry-weather volume is often maintained 
by seepages from peat and other surface deposits. In 
the upland areas of Wales, the Lake District and 
Scotland, various lakes conserve the natural drainage 
from some of the elevated surface catchment areas, 
and also regulate the flow of rivers which issue from 
them. 

Much upland surface drainage is to-day impounded 
for water-supply in storage reservoirs. The choice 
of a site for such a reservoir involves a number of con- 
siderations, only some of which are geological. They 
include rainfall; shape of ground above the site, 
determining catchment area; shape of ground at the 
site, defining potential capacity ; elevation with refer- 
ence to distribution area; watertightness of natural 
walls; and stability and watertightness of dam 
foundations. An ideal site for a storage reservoir is 
a large elongated steep-sided valley, cut in rocks 
impermeable to water. Valleys of this kind are 
restricted to upland districts. Geological structures 
occurring in such districts, however, are often com- 
plicated, and are by no means always favourable to 
retentive valley sides; in consequence, the geology 
of a valley selected for a reservoir needs careful in- 
vestigation. The engineering problem of design and 
construction of dam foundations is equally closely 
bound up with geology. Complications commonly 
result from the presence of superficial deposits such as 
gravel and boulder clay. Others may arise from 
localised near-surface adjustments of the rocks in 
response to change of load effected during the slow 
excavation of the valley by natural erosion. 

Upland reservoirs of the kind mentioned have been 
made in Wales, the Lake District, the Pennines and 
Scotland, and provide very large supplies which flow 
long distances under gravity, as from Thirlmere to 
Manchester. Others, less elevated, yield gravity 
supplies to centres relatively near them, as in Devon 
and the Midlands. In low-lying districts of England, 
surface storage reservoirs have been constructed with 
artificial walls (excavated or built) to impound river 
waters; for instance, the reservoirs of the Metro- 
politan Water Board. Pressure head for distribution 
is provided by pumping. The siting of these reservoirs 
is determined by proximity to the population to be 
served, and by the possibilities of finding an imper- 
meable floor, such as is afforded by the London Clay. 

The presence or absence of underground water in 
the rocks of the country depends on four main factors : 
the nature of the rocks, the geological structure, the 
form of the ground, and the depth of cover. The term 
“rock ” has two interpretations ; to engineers, miners, 
and others, rock usually has some considerable degree 
of hardness; in the geological sense, a rock is any 
solid and bulky constituent of the earth’s crust. On 
account of long employment in both senses, it is not 
practicable to limit the meaning to one or other usage ; 
here the geological interpretation is employed. 

Rocks are of two different natures, “‘ igneous” and 
“sedimentary.” Igneous rocks are formed by con- 
solidation from a molten state, and are usually hard, 
crystalline, and impermeable to water. Granite and 
basalt are familiar examples. Some sedimentary 
rocks are built up of the remains of pre-existing rocks, 
as pebble-beds, sands or muds laid down on the beds 
of seas, estuaries or lakes, or in some cases on dry land ; 
others are precipitated from solution, either by organ- 
isms or directly, as accumulations of shells, small 
rounded calcareous grains known as ooliths, or cal- 
careous mud, rock salt or gypsum. 





* Appendix contributed by the Geological Survey of 
Great Britain (Department of Scientific and Industrial 
Research), to the White Paper on “ A National Water 
Policy ” (Cmd. 6515). Abridged. London: H.M. Sta- 





tionery Office. [Price 6d. net.] 
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Pebble-beds and sands are highly porous and perme- 
able; that is, they can store and give free to 
water. They may subsequently consolidate into con- 
glomerates and sandstones, with partial loss of porosity, 
but this may be compensated by the development of 
cracks and fissures. Muds consolidate into clays and 
shales, which are impermeable. Shell beds, accumula- 
tions of ooliths and calcareous muds consolidate into 
limestones, ranging in type from the soft chalk of the 
Downs and the oolitic freestones of the Cotswolds to 
the hard “ Mountain Limestone " of Derbyshire. Some 
calcareous rocks suffer the further chemical change 
which converts them to magnesian limestone (dolomite). 
Many limestones are highly permeable and carry water 
in numerous fissures, large and small; in the Mountain 
Limestone type, while important water-bearing fissures 
do occur, they are for the most part too infrequent to 
warrant well-sinking. 

The sedimentary rocks of Britain can be divided into 
two main groups according to their relative position : 


superficial, the so-called drift deposits, which are a | 


discontinuous mantle of gravels, sands and clays, 
usually less than 100 ft. thick, laid down during and 
since the Ice Age; and the underlying older rocks 
forming the great mass of the country. 
sedimentary rocks are characteristically disposed in 
beds or strata. A number of associated beds may be 
grouped into a convenient stratigraphical unit termed 
a formation, with thickness measured in scores or 
hundreds of feet, and lateral extent measured in scores 
and sometimes in hundreds of miles. As a result of 
erosion, outcrops of successive formations are dis- 
tributed in a complex pattern over the face of Great 
Britain. 

A permeable formation constitutes a permanent 


source of underground water if it is sufficiently replen- | 
ished from its catchment area, though a formation that | 


is permeable near its outcrop may become impermeable 
in depth owing to closure of its cavities by weight of 
superincumbent strata. The catchment area may 
extend considerably beyond the outcrop to include 
contributory surface drainage areas. The intake of 
water which matters is the net intake, and is determined 
not only by water added to the surface on the permeable 
outcrop but also by water subtracted as a result of 
natural or artificial drainage; where a permeable 
formation is cut into hills and valleys, much of its 
outcrop above the local valley-bottom level may be 
dry. Moreover, folds and faults may provide at one 
place an excellent natural reservoir, while at another 
they may render an area relatively waterless. 

Many of the most ancient sediments have been par- 


ticularly closely compacted ; that is, they have reached | 


a degree of consolidation that has obliterated ali 
effective pore-space, whatever the original type of rock. 
Such compacted sediments are essentially impermeable. 
An assemblage of igneous rocks and compacted sedi- 
mentary strata, from which underground water is not 
normally obtainable, constitutes the country rock of 
Cornwall and parts of Devon, much of Wales, the Lake 
District, a few small areas in Central England, and the 
greater part of Scotland. Rocks of this assemblage 
also provide an impermeable foundation beneath the 
remaining formations of Great Britain. In these 
igneous rocks and compacted sediments water does 
occur in sporadic fissures or belts of shattered material. 
Extensive excavations such as mines often cut a suffici- 
ent number of these fissures to allow a free inflow of 
water. Abandoned mines on occasion provide under- 
ground supplies ; but, in regions of compaction, advan- 
tage is generally taken of some local surface source, or, 
where this is not possible, water is piped from another 
district. 

Geologically newer and less compacted formations 
rest on this old impermeable foundation. In Scotland, 
and to a very minor extent in England, they may 
earry massive intercalations of igneous rock, mainly as 
sheets of lava. They can be broadly divided for water- 
supply purposes into a lower and an upper group. The 
lower group of the newer formations tends to exhibit 
a fairly high degree of consolidation and has been 
rather heavily affected by earth-movement, but it 
affords some excellent sites for wells. Its water-bearing 
rocks are sandstones with much of the water in fissures, 
and Mountain Limestones the water-bearing charac- 
ter of which has been indicated already. The main 
areas at the surface occupied by this lower group are 
the industrialised Midland Valley of Scotland; the 
Northumberland to Derbyshire belt, including the 
Pennines and neighbouring coalfields; and South 
Wales. 

The upper group, the least consolidated formations, 
occupy the ground surface of the half of England that 
lies south-east of a somewhat sinuous line from Middles- 
brough to Exeter, with a broad loop extending from the 
Midlands near Birmingham to include Manchester and 
Liverpool. Except in this loop, the inclination of the 
strata is usually eastward or south-eastward, and there 
is in consequence a general tendency for the outcrops 
of the various formations to run in parallel bands from 
north to south or from north-east to south-west, with 


the later formations outcropping to the south-east of 
the earlier. In this half of England lie the most pro- 
ductive water-bearing formations in Great Britain. 

A generalised description of the distribution of the 
outcrops in the south-eastern half of England is given 
below, but the following qualifications must be borne 
in mind. If an area is described as productive, this 
description only holds where local topographical and 
geological circumstances are favourable to supply. 
Also, while in some clay areas described as unproduc- 
tive, water in quantity is unobtainable at any depth, 
in others moderate yields may be locally obtainable 
from minor permeable intercalations in the clay, or 
good yields may be got from deep wells carried down 
to an underlying permeable formation. In the latter 
case, water tapped from beneath deep cover some miles 
from a catchment is occasionally saline and unpotable. 

Magnesian limestone, highly productive, runs from 
Sunderland to Nottingham ; sandstones, highly produc- 
tive, from the River Tees by Nottingham and Birming- 
| ham to Liverpool; clays, unproductive, from Redcar 
| by Leicester to Gloucester and Taunton ; oolitic lime- 
| stones, productive, from Hull by Peterborough and 
Cheltenham to the Dorset Coast ; clays, unproductive, 





The older | from the Wash, by Bedford and Swindon to the Dorset | 


Coast ; sands, productive, from Cambridge to Leighton 
| Buzzard ; clays, unproductive, from Cambridge, along 
| the northern edge of the Chilterns, by Devizes to the 
Dorset Coast ; chalk, particularly important as a water- 
| bearing formation, from Flamborough Head to Skeg- 
| ness, and thence from East Anglia, through the Chiltern 

Hills to Salisbury Plain, there branching to reach the 
| coast by the Dorset Heights and the North and South 
| Downs. 
| The course of the two last-named ridges represents a 
change from the general north-east to south-west 
arrangement of outcrops to a more complicated east to 
| west pattern. North of the North Downs lies the 

London Basin, containing a considerable thickness o 

sediments that overlie the chalk. These include the 
| thick impermeable London Clay and separate the chalk 
outcrop of East Anglia and the Chiltern Hills from that 
of the North Downs, though the chalk itself is continu- 
ous underground. Another component of the east 
west pattern is the Wealden Dome.* The chalk has 
been eroded from the centre of this dome, exposing 
lower formations between the chalk outcrops of the 

North and South Downs. One of these pre-chalk 
formations is a productive sand which joins under- 
ground with the sand of the Cambridge-Leighton- 
Buzzard area, previously mentioned. In the Weald, 
| it extends from Folkestone to Petersfield and back to 
Eastbourne. Inside this circuit lies an extensive belt 
of impermeable unproductive clay, from Romney 


central area of permeable sands with interbedded 
impermeable clays. 

The relatively thin mantle of unconsolidated drift 
deposits, which is spread over a great part of the 
country, reqnires but brief reference. Drift deposits 
vary in typb from coarse gravel to heavy clay. In 
many places, they are quite unproductive or will yield 
only small-scale domestic supplies; but locally they 
come into prominence. There are some areas, other- 
wise unproductive, where gravels yield sufficient water 
to satisfy the needs of a large town. Conversely, there 
are extensive tracts of permeable strata where drift 
clays prevent adequate percolation of rainfall and 
restrict the output. 

The question of disposal of sewage and industrial 
effluent cannot be divorced from that of underground 
| water supply. Strata, which freely absorb rainfall also 
| absorb other liquid matter which may reach them. In 
limestones in particular, with their fissure systems of 
water circulation, noxious fluids may travel rapidly 
for long distances. 

As geological knowledge of the country increases, it 
becomes progressively easier to delimit areas which are 
favourable and unfavourable for the exploitation of 
underground water, both as regards the quality and 
quantity of yield and the nature and thickness of strata 
to be pierced. Each prospective well-site presents its 
own problems and needs individual consideration. The 
accuracy with which an assessment can be made depends 
upon the local geological evidence available. The 
Geological Survey has issued a long series of publications 
dealing with supplies of underground water in many 
parts of the country. In addition, it holds much 
unpublished material which is available without fee to 
interested inquirers. It has altogether assembled, 
indexed and correlated some 40,000 records of existing 
deep wells, with details of yields and strata. Geological 
Survey maps on the scale of one inch to the mile cover 
almost the whole of Great Britain. Some of these are 
old and lack precision, but modern six-inch Geological 
Survey maps already exist for more than half the area. 








* “ Dome ” is used geologically to describe a structure 
characterised by outward inclination of strata—the 
reverse of a basin. 


Marsh to near Haslemere, and back to Pevensey. | 
Within this, between Horsham and Hastings, lies a | 


THE MAINTENANCE OF DIESEL. 
ELECTRIC SHUNTING 
LOCOMOTIVES.* 

By C. E. Famsvrn, M.A., M.LE.E. 


In a paper presented before this Institution in 1941, 
the author dealt with the design of Diesel shunting 
locomotives on the London Midland and Scottish Rail. 
way, and described the type of locomotive, with electric 
transmission, which had been found to meet the com. 
pany’s requirements. It is almost ten years since the 
first two went into service, so that maintenance and 
overhaul procedure is now established on a fairly 
definite basis. Until recently, there was little experi. 
ence in the application of engines of the type used 
in the company’s locomotives to shunting work. he 
engines are relatively large medium-speed units and 
in normal shunting duties they are called upon to 
| deliver only a low average output. For much of the 
| time, the output demanded is light, but periodically, 
| when a group of wagons is being accelerated, they have 
to deliver an output at least up to their nominal rating 
The average output may be little more than 10 per 
| cent. of the nominal rating, but the fluctuations from 
light to heavy load occur rapidly. 
| All the locomotives now in service are operating 
| three shifts a day and either six or seven days a 
|week. The average weekly mileage is 200 to 250, and 
| the various examinations are carried out at weekly, 
| fortnightly, and approximately monthly, three-month|y 
| and six-monthly intervals; the first two irrespective 
|of the actual mileage, and the remainder based on 
mileages of 800 to 1,000, 2,400 to 3,000, and 4,800 to 
6,000. Engine wear figures in the paper are based on 
thousands of hours in service; 1,000 hours may be 
taken as corresponding to 1,200 to 1,500 miles, or 
about six weeks’ service. The minimum requirement 
when the Diesel-electric locomotives were first put into 
| regular use was that they should work continuously, 
three shifts a day, for at least a week without any 
attention apart from a few minor services which could 
| be performed by the driver. This minimum was 
| attained without much difficulty and the period was 
| later raised to 14 days, while a period of 28 days can 
be envisaged. 

It has been found that the general specification 
originally laid down was about right. This was a 
tractive effort of at least 30,000 lb., a maximum speed 
of 20 m.p.h., a weight of about 50 tons, and a mini- 
mum engine rating of 350 h.p. The locomotive was 
six-coupled, with a wheelbase of 15 ft. 3 in. and a 
jackshaft drive through double-reduction gears from 
a single forced-ventilated motor. The engine developed 
its rated output of 350 brake horse-power and its 
overload rating of 385 brake horse-power at 680 r.p.m 
The three-axle wheel arrangement is adequate for 
the weight and is cheaper than the double-bogie 
arrangement with four motors. Its adhesion charac- 
teristics are better and it gives a locomotive which can 
operate almost anywhere on the company’s system 
It is, therefore, likely to remain the standard arrange- 
ment, but, as foreshadowed in the earlier paper, the 
driving arrangements have been changed in the latest 
design and the axle-hung motor has been reinstated. 
The jackshaft locomotives have given good service, 
but the design has certain drawbacks; the frame is 
subjected to considerable alternating stresses, the 
tooth loading in the final drive is high, the presence 
of the jackshaft makes the wheelbase long, and the 
projection of the motor above frame level inside the 
engine compartment makes it necessary to mount 
the engine-generator unit rather far forward. The 
use of two axle-hung motors obviates all these diffi- 
culties and gives a shorter and better balanced loco- 
motive. Some of the earlier locomotives had this 
layout, but had single-reduction gears, an arrange- 
ment which was not entirely satisfactory for the low 
operating speeds normally required. A new motor 
with double-reduction gears has now been tried in 
service, and will be used for the next batch of loco- 
motives. 

In the earlier locomotives, the air passing through 
the radiator passed also through the engine compart- 
ment, and a good deal of dust and dirt was introduced, 
which, owing to the inevitable oiliness of some of the 
parts, tended to stick. It was decided, therefore, to 
separate the radiator air and the engine-compartment 
ventilating air by a bulkhead. The fan now draws 
through the front of the radiator and discharges 
radially through the sides of its housing. The engine 
compartment is separated from the generator compart- 
ment by a second bulkhead which fits over the main 
generator. This machine is self-ventilating with the 
fan at the driven end and it draws in air from the 
generator compartment and discharges it into the engine 
compartment. The air inlets to the generator compart- 











* Paper, entitled “‘ The Maintenance of Diesel-Electric 
Shunting Locomotives on the L.M.S. Railway,” pre- 
sented at a meeting of the Institution of Locomotive 
Engineers, held in London, on March 22, 1944. Abridged. 
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ment are fitted with oil-dipped steel-wool filters. The 
motor blower and the compressor, which has in addition 
a horsehair filter, are mounted in this compartment, and 
so they too deliver cleaned air. Only filtered air is 
discharged into the engine compartment, in rather 
greater volume at all loads than that consumed by the 
engine, but the inlet manifold is provided with four 
additional filters. 

The engine-generator unit has been retained without 
major modification, but the control system has been 
changed radically. The governor is of the oil-servo 
type and the speed of the engine is varied continuously. 
The driver's control handle is coupled mechanically to 
the engine governor and to a drum-type controller. 
The main generator has a self-excited field, and a 
separately-excited field taking its supply from the 
auxiliary generator. The movement of the control 
handle is divided into two phases. In the first, the 
engine speed remains at the idling value, 300 r.p.m., 
and the strength of the separately-excited field current 
is increased progressively in ten steps, giving the 
locomotive the characteristics shown as curves | to 
10 in Fig. 1. In the second phase, curves 10 and 11, the 
separate excitation remains at a fixed value and the 
speed of the engine is increased uniformly to its maxi- 
mum of 680 r.p.m. The locomotive can thus be 
operated at any point in the area bounded by curves 10 
and 11. During the increase in engine speed the voltage 
of the auxiliary generator is kept sensibly constant by 
the addition of resistance in its excitation circuit. 

At the end of this phase, the controller can be moved 
into a final position in which, at least on the first 
locomotives in the new series, the characteristic will 
be that given by curve 12, which is obtained by a further 
increase in the strength of the separately-excited field 
current of the generator. When operating on this 
notch, if the load were permitted to exceed that corre- 
sponding to point a, the engine would be overloaded. 
Such overloads will be prevented by an over-current 
relay, in circuit only on this notch, which will auto- 
matically reduce the generator excitation current until 
the driver moves the control handle back to a lower 
notch. As an alternative, a “torque control” relay 
may be re-introduced. The torque control arrange- 
ment would prevent an excessive load on the engine 
under any condition of locomotive loading, when run- 
ning in the final notch, and characteristic 12 would be 
extended beyond a, as shown in the dotted line of 
curve 13. The gain in performance which it would 
give is shown by cross hatching. 

The cost of engine maintenance is determined largely 
by the rate of wear of the rubbing parts, which, assuming 
good design and correct materials, depends on the 
success with which the surfaces in contact are supplied 
with a sufficient quantity of clean, uncontaminated oil 
of the right quality at the right temperature. Reason- 
able oil purity and cleanliness can be ensured by 
frequent changing of the oil, or the engine can be 
fitted with good filters and other precautions taken to 
prevent or reduce contamination and so make changing 
unnecessary except in special circumstances. The first 
policy is expensive even if the oil is reclaimed. It 
was followed with the earliest locomotives for a time ; 

at first, the sumps were emptied every 800 miles, i.e., 
equeerenetely monthly, and later every three months, 
while experience with filters was being gained and 
measurements of dilution by fuel oil, growth of acidity, 
etc., were being made. 
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from the saving in the cost of oil, this new procedure 
is believed to be better, as the oil is always clean, 
whereas formerly there was always some contamination 


improvement concerned the filters. Originally, the 
engines were fitted only with a fine gauze filter in the 
main oil stream. This could not with the smaller 
particles of carbon and metal produced during the 
running of the engine and by-pass filters had to be 
added. Two cotton-waste filters are used in parallel ; 
at normal temperatures, they pass 15 gallons per hour, 
so that all the oil passes through once in five hours. 
The oil is cooled by circulation through radiator 
elements in the main engine radiator. 

The dilution of the lubricating oil by fuel oil may 
be caused by direct leakage from the fuel system into 
the interior of the engine or from the failure of all 
the oil injected into the cylinders to burn. The 
first cause was initially rather serious, but when the 
importance of the point was realised, it was eliminated. 
Dilution from the cylinders may arise from faulty 
injectors and during starting from cold. The injectors 
are tested every month, equivalent to some 600 hours’ 
service, and as the engines cool down only at week- 
ends, if at all, the number of starts from cold is small. 
The result is that dilution rises to a figure of 2 per cent. 
to 3 per cent. only, and then remains stationary since 
the lighter fractions are then distilled off as fast as 
fresh fuel oil reaches the sump. This degree of dilution 
is considered to be well within safe limits. 

The main remaining points to be watched are sludging 
and acidity. The first has been very little in evidence, 
probably due in part to the by-pass filters and in part 
to the fact that the oil does not come into contact with 
excessively hot surfaces, such as might be met in an 
engine which was heavily loaded for longer periods. 
Acidity, even after long periods, has not been found to 
reach values which might lead to corrosion. In one 
or two cases slight varnish formation has been noticed 
on the pistons, but there has been no suggestion of 
sticking rings. Possibly, if the engines were heavily 
loaded for considerable periods, it might be advisable 
to use a detergent oil. e oil is tested for cleanliness 
and viscosity monthly, and samples are taken for 
analysis annually. Cleanliness is measured by the spot 
test. A drop of oil is placed on a sheet of white blotting 
paper, and, when the oil has been absorbed, the dirt 
is left on the surface of the paper and the amount can 
be assessed readily. The size of the drop is not very 
critical, but, to prevent undue variations, standard 
dropper sticks are used and the amount of dirt left on 
the paper is judged by comparison with standard charts 
which have been prepared. These have ten spots 
representing equal stages of contamination from 0-01 
per cent. to 0-1 per cent. of foreign matter. If this 
last value is attained, the by-pass filter cartridges are 
changed. Diluted oil is reclaimed in a recovery plant 
in which the lighter fractions are driven off by heat. 
All oil taken from locomotives sent into a works for 
overhaul is treated in a chemical cleaning plant. 
Various tests have beet made with magnetic filters 
and these have been found valuable when running-in 
new or overhauled engines. Despite every effort to 
clean engine parts during assembly, an appreciable 
weight of iron particles remains and is washed into the 
lubricating oil during the first few hours of running. 
Also, the rate of wear before newly-machined surfaces 
have settled down is much higher than normal, so that 
the oil becomes contaminated with ferrous particles, 


after even a few hours’ running. The most important | magnet: 


and become embedded in the bearing metal. In normal 
sérvice, the standard by-pass filters will remove such 
matter, but even if they were augmented with a 
ic by-pass filter, the rate of cleaning would not 
be sufficiently high in the early stages of running-in, 
making it necessary to provide an additional filter in 
the main oil circuit. 

A large magnetic filter meets the case completely, 
but, as it is unnecessary once an engine is run-in, 
such filters are fitted temporarily. Fig. 2 shows the 
weight of ferrous particles removed by the filter in a 
typical case during the running-in process. Here, a 
by-pass filter was also in use, except at the maker’s 
works. The average rate of recovery by the magnetic 
filter, from the commencement of running of a new 
engine, was 0-45 oz. per 1,000 hours. The material 
collected has an average composition of metallic iron, 
40 per cent.; magnetic oxide, 45 per cent.; carbona- 
ceous, siliceous matter, etc., 15 per cent.; the weight 
of metallic iron is found by chemical analysis. The 
filter is usually removed after 600 hours running. The 
steady slope to which the_curve settles down gives a 
ready check upon the rate of wear in the engine and is 
of value in detecting the effects of changes in the 
lubricating oil, piston rings, etc. 

While injudicious attempts to achieve economy in 
lubricating oil consumption might bring entirely dis- 

i increases in maintenance costs, low rates 
of wear are often associated with low oil consumption. 
In general, lubricating oil is not so much used as wasted ; 
five or six leaking joints, each discharging one drop per 
minute, will account for one gallon a week. The 
only legitimate loss of oil is that which passes the 
pistons. This must be sufficient to give 
lubrication of the top rings. Several factors affect the 
amount of oil passing the piston, but the chief factor 
is the arrangement of scraper rings. As built, the 
engines had only one scraper ring per piston, below 
the gudgeon pin, and the average normal oil con- 
sumption was 18 gallons per 1,000 hours. In an engine 
fitted with additional scraper rings above the gudgeon 
pins, the a consumption over a period of two 

was reduced to 5 gallons per 1,000 hours, while 
iner wear was a trifle below the average. 

A second point of design arose in connection with 
gudgeon-pin lubrication. The pins had a pressure feed 
through the connecting rods and there was a tendency 
for oil pressure to build up in the space between the 
ends of the pins and the end plates, making it difficult 
to prevent leakage on to the cylinder walls. Cutting 
out the pressure feed and relying on oil thrown from 
the big ends for lubrication was satisfactory up to a 
point with an engine which was well run in and resulted 
in a reduction in oil consumption on some engines, but 
with an fitted with new gudgeon pins there was 
a of seizure. There was also some evidence of 
increased wear of the gudgeon-pin bosses. A second 
method was therefore adopted: the pressure feed 
was retained and a hole was drilled through each 
boss to connect the — behind the end plate to the 
inside of the piston. is gave a similar improvement 
in oil consumption without introducing a danger of oil 
shortage at the gudgeon pin. These two measures are 
expected to reduce the average consumption between 
overhauls to less than half the former value of 18 
gallons per 1,000 hours. Evidence so far available 
suggests that liner wear may he reduced and carbonisa- 
tion of the exhaust ports is markedly reduced, so much 
so that the period of attention to the exhaust valves 








When the technical position was sufficiently estab- 
lished, a change to the second policy was made. Apart 





which, unless removed, find their way into the bearings 


can be doubled. 
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In what follows, ““ maintenance " refers to inspection 
and work carried out in the running sheds, and “ over- 
haul” to work done at one of the company’s main 
works. There is much to be said for performing as 
much work as possible in the running sheds and reducing 
visits to a main works to a minimum. During a works 
overhaul, work cannot be avoided on parts still capable 
of satisfactory service for an appreciable period but 
which would not last until the next scheduled over- 
haul. Further, there is a tendency to include attention 
to less important parts which, in the sheds, would 
remain untouched for some time. The mileage between 
overhauls has again been increased. In the early 
stages of development, the interval was about 8,000 
hours, or a little over a year’s service. The earlier 
paper gave the period in 1941 as 15,000 miles, or about 
two years; it is now 20,000 to 25,000 miles, or about 
three years. A further improvement has been made 
by introducing service or light overhauls and general 
or heavy overhauls, to take place alternately ; thus the 
period envisaged between heavy overhauls is now 
40,000 miles to 50,000 miles, or about six years. A 
service overhaul comprises a general inspection, with 
the renewal of the piston rings and any items which 
show wear beyond established limits. The heavy 
overhaul is much more thorough; in particular, the 
engine is stripped right down and the crankshaft 
removed. At present the most complete shed examina- 
tion takes place every six months, but it may be found 
desirable to make a special shed examination every 
18 months, when the cylinder heads would be removed 
and items such as pistons, rings and big ends examined. 

Regarding the electrical equipment, very little main- 
tenance is required ; in fact, only about 20 per cent. of 
the total maintenance cost, as distinct from overhaul 
costs, is attributable to the electric equipment. Most 
of this is made up by inspection and cleaning. Very 
few spares are needed between overhauls. con- 
troller finger tips are silver faced, and, with the excep- 
tion of two in the main-generator field circuit, are 
expected to last at least ten years. There is only one 
power contactor which ruptures current ; this requires 


little attention, and the tips last for two years. The | 


life of brushes is 7 to 10 years, and even the carbon 
contacts of the torque-control relay will last for 12 
years or so. 
electrical equipment has been dropped and work then 
done is now included in the monthly examination, 
representing a mileage of 800 to 1,000. Similarly, some 
work previously carried out monthly is now done at 
three-monthly intervals. 
tenance, most of the work formerly carried out weekly 


now takes place every fortnight, though it has not been | 


possible to eliminate entirely the weekly servicing, 
especially the cleaning of the main lhubricating-oil 
filters. This is done not so much to avoid restriction 
in the oil supply, but because in several instances 
particles of bearing meta] have been found, thus indi- 
cating an incipient failure of an engine bearing. This 
early warning has enabled the locomotives concerned 
to be taken out of service before serious damage has 
occurred. 

It has been found unnecessary to top up the sumps 
more frequently than once a month. With the 
cleaner engines resulting from reduced lubricating oil 
consumption, the period for the exhaust valves will 
almost certainly be doubled. This will again direct 
attention to the treatment of the valves with Stellite 
or chromium deposit. The possible improvements to 
be obtained in this way have not been fully explored, 
as the limiting factor was found to be the accumulation 
of carbon rather than the state of the valve seating. 
The fuel injectors were originally cleaned and tested 
monthly. They are still tested at this period, but 
they are not cleaned unless this is found to be necessary. 
This avoids much unnecessary dismantling. If clean- 
ing does not rectify any trouble, the injector is sent 
to the maker for attention. 


(To be continued.) 





RADIO-TELEPHONE TESTS ON THE L.N.E.R.—Experi- 
ments with radio-telephone apparatus, enabling engine 
crews and guards of freight trains to converse en route, 
conducted some months ago by the London and North 
Eastern Railway in collaboration with Rediffusion 
Limited, have been carried forward a further stage. 
During tests made recently, Sir Ronald Matthews, 
chairman of the company, sitting in his office at a London 
terminus, conversed by radio telephone with Sir Charles 
Newton, chief general manager, who was travelling north 
on the east-coast main line in a specially-equipped train. 
Reception both ways is stated to have been very satis- 
factory, and during the experiments, contact was made 
through three different trunk telephone exchanges of the 
L.N.E.R. The tests have shown that the installation of 
radio telephone equipment on trains after the war, to 
enable travellers to converse with their offices or homes. 
is «a practicable proposition 


The fortnightly examination of the | 
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556,564. Ajir-Speed Indicator. Mechanism, Limited, 
of Croydon, and G. E. Wright, of East Croydon. (3 Figs.) 
July 2, 1942.—The air-speed indicator is designed to be 
accurate and sensitive and to give a magnified indication 
at the critical portion of its range. Hydraulic fluid from 
a Pitot tube is led to the middle point of a hollow cylin- 
der 1. The ends of the cylinder are closed and on the 
inside of each end is mounted a metal bellows 4, 5 respec- 
tively. The bellows 5 is more sensitive than the other, 
and a threaded tube 6 which passes through that end 
wall limits the movement of the closed end of the bellows. 
To the closed end of each bellows is secured an operating 
rod 7, 8 which passes out through the respective end 
wall. The more sensitive bellows 5 operates the lower 
speed indicator through a radius arm coupled to the end 
of the rod 8 and mounted on a shaft 10, on which is 
another arm carrying a rack 12. The radius arm is 
adjustable on the shaft 10. The end of the rod 7 of the 
less sensitive bellows 4 bears on a leaf spring, the stiffness 
of which is progressively tmcreased as it is flexed by its 
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As regards mechanical main- | 


abutment against a rigid curved surface, the curvature 
being chosen to match the calibration of the scale. A 
hook on a shaft 17 has its free end in contact with the 
free end of the leaf spring throughout its range of move- 
ment. This shaft also carries an arm 18 terminating in 
a rack 19. A toothed wheel 20 on a solid shaft meshes 
with the rack 12 while another toothed wheel above it 
and mounted on a hollow shaft meshes with the other 
rack 19. The solid shaft runs in fixed bearings and the 
hollow shaft is carried on it. Both shafts carry pointers 
which move over a scale plate. The pointer 25 on the 
solid shaft is longer than the other and traverses an outer 
scale calibrated in tens of miles per hour while the 
shorter pointer 26 traverses an inner scale calibrated in 
hundreds of miles per hour. A shield lies between the 
pointers in their normal or inoperative position so that 
only the longer pointer is visible. At the high end of the 
scale is a further shield behind which the longer pointer 
passes. In operation the initial pressure corresponding 
to low air speeds acts on the more sensitive bellows 5 to 
move the longer pointer 25 over the lower-range outer 
scale. On reaching the end of the scale, this pointer passes 
behind the shield and the end of the bellows 5 is held 
| againsc the stop tube 6. At this pressure in the cylinder 1 
the less sensitive bellows commences to move the shorter 
| pointer over the inner scale. As the pressure decreases 
| with reduction in speed the reverse sequence takes place. 
( Accepted October 11, 1943.) 





ELECTRICAL APPARATUS. 


Insulator. G. T. Garwood, of Lyndhurst. 
(4 Figs.) June 13, 1942.—The invention is an electric 
line insulator of the pin type. It is intended primarily 
| for use in connection with high-voltage overhead electric 
| lines, employing that type of construction in which the 
insulator pins are not required to be connected to earth 
or electrically bonded though provision may be made 
for earthing or electrical bonding. The insulator shown 
in Fig. 1 resembles the common pin-type overhead-line 
insulator in that its body is made of porcelain, glass or 
similar dielectric material and comprises a head 1 having 
a top groove and a neck groove 3 for the accommodation 
and fixing of an electric conductor. The body is extended 
laterally after the usual fashion to form “ sheds” or 
“ petticoate "' to serve the purpose of shedding rain 


557,115. 








| the engine shaft. 


water and increasing the superficial leakage surface. Ip 
accordance with the invention, instead of the insulator 
having a cavity which penetrates into the body from 
beneath as in the common pin-type insulator, into which 
cavity the supporting metal pin is inserted, the body 
has an axial prolongation 6. This forms a stem consti 
tuting a pin which, for the purpose of supporting t 
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Fig. 2. 














(657,116) 


insulator, is inserted in a corresponding socket forma 
tion 8 in the body of the wooden cross-arm, The stem 6 
is of plain taper form and circular cross-section over the 
whole length and fits into the socket formation 8 of th: 
cross-arm. The insulator has only a relatively short 
projection above the cross-arm. In the example shown 
by Fig. 2, the stem 6 is formed with a relatively shallow 
transverse groove for the accommodation of a small 
cotter or peg 10, of hardwood, by which the insulator 
may be secured in its socket. (Accepted November 4, 
1943.) 


INTERNAL-COMBUSTION ENGINES. 


556,585. Epicyclic Gear. Rotax, Limited, of London, 
and P. Tatlow, of London. (i Fig.) March 7, 1942.— 
The gear is designed to form part of an engine-starting 
mechanism and is mounted between the starter motor and 
It enables a number of epicyclic trains 
to be arranged in a more compact compass than is 
practicable on ordinary lines. The gear consists of three 
similar trains a,b and ec. Each train consists of a fixed 
internally-toothed annulus d, a sun pinion ¢, and a planet 
earrier f on which are mounted equally spaced planet 
Pinions g. The three trains are arranged side by side and 
as close together as possible. The sun pinion ¢ of the 
first train a is the driving member. The sun pinion ¢ of 
the second train } is formed on the planet carrier / of the 
first train a, and the sun pinion ¢ of the third train c is 
formed on the planet carrier f of the second train. <A 
driven member A is formed on the planet carrier / of th 
third train «. This arrangement serves as a reduction 
gear and enables a large speed ratio to be obtaine: 
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between the driving and driven members. In order to 
give the least possible axial length the planet carriers / 
are mutually supported by the associated sun and 
planet pinions ¢, g. This obviates the usual requirement 
that the planet carriers of different trains shall be sup- 
ported independently on separate bearings carried by 
a central shaft. Thin thrust rings are mounted between 
the planet carriers and certain parts of the gear, one 
such ring lying between the face of the planet carrier f of 
the first train a and the fixed annulus d of the second 
train b, and other rings are between the end face of the 
sun pinion ¢ of the second train b or of the third train ¢ 
and the adjacent face of the planet carrier f of the respec- 
tive train. The gear is shown mounted coaxially with 
the starter motor, the driving sun pinion e of the first 
train a being secured to one end of the motor armature 
spindle n. The annuli d are housed within an extension 
of the motor casing. In the end flange of the casing 
farthest from the motor are bearings p for the hollow 
driven cylinder h, within which is mounted a multi-plate 
clutch which transmits the drive to a final output shaft r 
within the cylinder A. The whole assembly of starte: 
motor, epicyclic reduction gear and driven members thus 





forms a compact and self-contained unit. ( Accepted 
| October 12, 1943.) 
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THE INTER-AMERICAN 
HIGHWAY. 
(Concluded from page 342.) 

Nicaragua Section.—Of the 245 miles of the Inter- 
American Highway which lie within Nicaragua, 84 
miles are being built by the Swinerton-McClure- 
Vinnel Company, which is also constructing the 
Honduras section, making a total of 175 miles of road 
being built by the firm. The 84-mile length ter- 
minates at Sebaco, which lies a little to the north of 
Dario, which is shown in the map given in Fig. 1, on 
page 301, ante. Beyond this point, there was a 
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|of Dario, which has required reconstruction. This 


work is being carried out by the Nicaraguan Govern- 
ment. 

The 84-mile length of road in northern Nicaragua 
being built by the Swinerton-McClure-Vinnel Com- 
pany, lies in difficult mountainous country, through 
many parts of which not even bullock-cart trails 
were available. The total excavation required 
amounts to 2,500,000 cubic yards, and more than 
400 drainage structures have to be built, including 
32 of over 20-ft. span. The procedure adopted 
by the firm is generally similar to that already 
described in connection with the work in Honduras. 
Road-making machinery is being employed to 4 





length of 91 miles of good road which was in existence 
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Constructine Bripcr Pier or Turra. 


considerable extent. The machinery and supplies 


deposits in the neighbourhood of the road. It is 
fairly soft when first quarried, and easily worked, but 
becomes hard on exposure to the air; it is being 
used to face bridge piers. The stone is cut by hand 
into blocks measuring 16} in. by 16} in. by 33 in., 
which is a traditional size dating from Spanish 
colonial days. The piers are filled with cement 
mortar and boulders. Two views illustrating con- 
structional work of this type are reproduced in 
Figs. 19 and 21, on this page. 

The southern part of the road, which is being 
built by the Highways Department of the Nicara- 
guan Government, passes, in general, through easier 
country than the northern part. As will be clear 
from the map, a long stretch runs along the west side 
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Fig. 21. 


when the decision was taken to complete the through 
route to Panama as an emergency measure. This 
91-mile stretch, which was completed in 1935, con- 
sists of 15 miles surfaced with crushed rock and 76 
miles of asphaltic macadam. The completed sec- 
tion extends to a point a few miles south of Managua, 
the capital. The remaining 65-mile length of the 
highway, making connection to the frontier of Costa 
Rica, is being constructed by the Highway Depart- 
ment of the Nicaraguan Government under the 
supervision of the United States Army Corps of 
Engineers. The bridge across the Ochomogo River, 
which lies within this 65-mile stretch, is being built 
by the Frederick Snare Corporation, New York, 
under the supervision of the Public Roads Adminis- 
tration. The various lengths of road mentioned 
above total 240 miles ; the missing 5 miles necessary 
to make up the 245 miles of highway lying within 
the country are represented by a 5-miles length of 
the previously-completed road in the neighbourhood 


some 100 miles from the Nicaraguan border. 
and then shipped across the Gulf of Fonseca to 


Managua by rail. 
in the map, Fig. 1. 
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of material are, to a large extent, brought to 
San Miguel, in Salvador, by rail and transported 


ans 
al 
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GRAVEL LOADING PLANT AT QUARRY. 


| of Lake Nicaragua. The whole of the work is being 
| carried out by natives of the country, who operate 
grading and other machines, and are also em- 
| ployed on hand work. Altogether, about 1,200 men 
|are engaged. In many parts of this section of the 
road, a very unstable clay, known as Sonsocuite, is 
encountered. It is extremely sticky when wet and 
| very hard when dry, and where deposits of it are 
| crossed fills have to be surfaced with up to 2 ft. 
|of imported material. Fortunately, good gravel 
supplies are available, southern Nicaragua being 
one of the few places on the Inter-American High- 
way where this material is found. The gravel is 
distributed to the road by lorries and a loading 
plant at one of the quarries is illustrated in Fig. 20, 
on this page. The timber chute, with a hand- 
operated delivery gate shown in this figure was con- 
structed by Nicaraguan carpenters. Gravel fills on 
the road are surfaced with hard stone prepared 
| locally in stone breakers. 
This southern part of the Nicaraguan road con- 
tains 14 temporary timber-truss bridges, standard 
| spans of 50 ft., 70 ft. and 90 ft. being used. Some of 
| the trusses are being fabricated in the United States, 
|but others are being made from local timber. 
| The bridge being built across the Ochomogo River 
| by the Frederick Snare Corporation is a steel 
structure of 175 ft. span. In order that work 





across Honduras. This journey presents many | beyond the bridge might proceed before it was 


difficulties which have been referred to in connection 
with the work in the latter country. They are 
accentuated in the case of Nicaragua on account of 
the longer distance involved, San Miguel being 
Other 
supplies are delivered by rail to Cutuco in Salvador, 


Corinto in Nicaragua, whence they are taken to 
This railway connection is shown 


As in Honduras, most of the mechanical equip- 
ment is in the hands of American operators, but 
native labour is used for lorry driving and building 
operations. The total number of men employed by 


the Company in Nicaragua amounts to about 2,500. 
The natives are skilful in working the local volcanic 
stone known as tuffa, of which there are extensive 





completed, the United States Army Engineers con- 
structed a temporary section of concrete road 
downstream of the bridge site. This slopes down 
from each side to the water level and is provided 
with pipe ducts, below the road surface, of sufficient 
capacity to take the normal flow. At flood time 
this temporary crossing is inundated. 

Costa Rica Section.—The most difficult construc- 
tional work on the whole of the Inter-American 
Highway lies in Costa Rica. The road climbs to 
an elevation of 10,900 ft. and penetrates many 
miles of the densest jungle in Central America, 
while for more than 50 miles of the route heavy 
work in rock is required. The difficulties represented 
by these conditions are accentuated by a rainfall 
of 300 in. per annum in some parts of the country. 
Further, at the time the completion of the through 
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route was undertaken, less work had been done on | 


the highway in Costa Rica than in any other country 


traversed. Even in the perhaps somewhat opti- | 
mistic report on the state of the road which was | 
presented at the Pan American Highway Confer- | 
ence at Mexico City in September, 1941, the greater | 
part of the road through Costa Rica was only | 
The completed part of | 


described as a “trail.” 
the road at that time was a length of 61 miles in 


the neighbourhood of San José, the capital. Even | 


this is not up to the standard aimed at for the 
through road as it embodies sharp curves and narrow 


bridges, but for the present it is being made to) 
The total length of the highway in the | 


serve. 
country is 384 miles, so that when work was aa 
in hand 323 miles had to be constructed. 

The work in Costa Rica is being carried out abil 
three different arrangements. inning from the 
Nicaraguan border, the first 153 miles of the high- 
way is being constructed by the United States Army 
Corps of Engineers, except that the 321 ft. Barranca 
River bridge is being built by the Frederick Snare 


Corporation under the supervision of the Public | 


Roads Administration. The northern part of this 
section of the road was of somewhat better character 
than the “ trail which was all that existed farther 
south, but the whole has required reconstruction. 
This United States Engineers’ section of the road 
forms the previously completed 61-mile length of 
road at Esparta. The positions of this town and 
of the Barranca River are indicated on the map, 
Fig. 1. The construction of the 170 miles of road 
south of the 61-mile section involves the heaviest 
work on the whole of the Inter-American Highway. 
The first 71 miles of this difficult stretch, as far as 
San Isidro, is being built by the Ralph E. Mills 
Company, Roanoke, Va., under the supervision of 
the Public Roads Administration, and south from 
this town to the Panama frontier the work is being 
carried out by the Martin Wunderlich Company, 





Jefferson City, Mo., under the supervision of the 
United States Army Corps of Engineers. This latter | 
portion includes nine bridges which are being built | 
by the Frederick Snare Corporation. 

The work on the northern 153-mile section of the | 
road, which is being carried out by the Corps of | 
Engineers, involves about 2,700,000 cubic yards 
of excavation and grading, 888 drainage struc- 
tures of less than 20-ft. span, and 123 bridges of 
larger size. At its highest point, near San Ramon, 
some 40 miles north of San José, the road reaches an 
elevation of 4,000 ft. A view of the work in this 
neighbourhood is reproduced in Fig. 22. Road 
building machinery is being used to a considerable | 
extent and is operated both by Americans and 
Costa Ricans, a large number of the latter having 
been engaged. Much hand labour is, however, 
necessary. The road is surfaced with crushed rock 
supplied by two stone breakers. To a considerable 
extent the methods employed resemble those 
already described in connection with Honduras and 
Nicaragua, but a novel feature of this part of the 
highway is the construction of timber drainage 
structures. Timber is being used on account of the 
shortage of cement and suitable concrete aggregate, 
and the serious delays experienced in obtaining 
imported material owing to the imperfect transport 
connections. The timber drainage structures, or 
bridges, are made from local material sawn on site. 
The side walls, bottom and roof of the drains are 
made from heavy planking nailed to a timber frame- 
work. It is expected that these structures will 
have a minimum life of five years. A view of one 
of them partially completed is given in Fig. 23, on 
this page. Another unusual method of construction 
employed on this section is the use of irregular 
basalt crystals for building culverts. These are 
about 12 in. across and vary from 24 ft. to 5 ft. 
long. The walls are built by placing the crystals on 
their sides and the roof is formed by a single layer 
which is covered with 3 ft. of earth. The cost is 
only half that of a timber culvert. 

To facilitate the construction of the very difficult 
section of the highway which is being dealt with by 
the Ralph E. Mills Company, an access road was 
built by the same firm from Dominical on the Pacific 
Coast to San Isidro on the route of the highway. 





This access road, which is shown in the map given 
in Fig. 1, passes through virgin jungle. It is 21 
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Fie. 22. Roap Near San Ramon, Costa Rica. 
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miles long and involved 650,000 cubic yards of 
excavation ; it has been surfaced with broken rock. 
The road permits material and plant to be delivered 
to the south end of this section of the highway 
which terminates at San Isidro. Supplies for the 
north end of the section are shipped to Punta 
Arenas and transported by rail to San Jos from 
which a paved road, forming part of the 61-mile 
length that had been completed before the high- 
way as a whole was put in hand, connects to Cartago, 
the starting point of the Ralph E. Mills contract. 

In view of the heavy nature of the work on this 
section, extensive road-building equipment has 
been assembled. This includes 18 power shovels 
and as many as 132 tractors of various types. 
Mechanical plant is operated by workmen from the 
United States, but labouring is done by Costa 
Ricans, of whom 4,000 are engaged. The total 
grading necessary for the 71-mile stretch of road is 
estimated at 13,000,000 cubic yards, of which nearly 
50 per cent. is rock. There are four tunnels on the 
route, with a total length of 1,100 ft. Many cuts 
and fills 100 ft. deep are necessary, and one cut is 
200 ft. deep on the centre line. The road is being 
built to a width of 24 ft., which corresponds with the 
original plans of the Public Roads Administration. 
As will be remembered, many other sections of 
the highway are at present being restricted to a 
width of only 16 ft. 

For the construction of the highway, the con- 
tractors drove a trail road over the entire route. 
This permitted early access to the portion involving 
heavy rock work, which is situated near the centre 
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of the section. In the driving of this trail road 
great difficulty was experienced owing to the ex 
cessive rain and the dense forest which had to be 
penetrated. Trees 8 ft. in diameter and 120 ft. 
high are common. To enable plant to travel over 
the very soft ground occasioned by the heavy rain- 
fall, a so-called “ corduroy ”’ track, consisting of logs, 
was laid down. This is illustrated in Fig. 24. 
opposite. The logs were covered with about 2 ft 
of waste quarry material, but in many soft areas, 
owing to the deep mud, it was necessary to lay a 
second corduroy track over this and add a second 
layer of surfacing material. Through the more 
heavily wooded parts of the area, a right of way 
150 ft. wide has been cut. The 24-ft. roadway 
which follows up the trail road is being surfaced 
with layers of crushed stone rolled in place and 
of a total thickness of 8 in. Ultimately a 2-in. 
asphalt surface will be laid on the road, but this 
is being deferred until bad spots have been eli- 
minated by further filling after settlement has 
taken place. A view of the road through the jungle 
is given in Fig. 25, opposite, and the work of 
grading is shown in progress in Fig. 26, on page 390. 
This section of the highway, which at one place 
attains an elevation of 10,900 ft., is situated, to 
a large extent, on the mountains which run in a 
broken line down the centre of Costa Rica. As a 
result of this, no large streams have to be crossed 
and there are no bridges of importance. Some 770) 
culverts, however, are required. In general these 
are formed from corrugated metal pipe, but for the 
larger structures built-up concrete boxes are used. 
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The 91-mile section of the highway from San | 
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For obvious reasons, there is close contact between | 


Roap PassING THROUGH JUNGLE IN SovuTHERN Costa Rica. 


As explained in the first part of this article, the 


Isidro to the Panama border, which is being built | the governments of the United States and Panama. | Inter-American Highway forms part of the Pan- 


by the Martin Wunderlich Company under the | 


supervision of the Corps of Engineers, was con-|the road probably lies in the fact that David, | 
siderably delayed in the early stages owing to the | which is situated 55 miles from the frontier of Costa | 


inaccessability of the site. Until the access road 
from Dominical to San Isidro became available, | 
the north end of the section could only be reached 
by aeroplane. This naturally greatly limited the 
transport of road-building machinery, but three | 
small tractors were delivered by air. The un- 
loading of one of them is illustrated in Fig. 27, on 
page 390. To obtain access to the south end of the 
section, a railway, belonging to the United Fruit 
Company, which starts from Golfito on the Pacific | 
Coast, as shown in Fig. 1, was extended by 9 miles, | 
in order to bring the inland terminus nearer to the 
line of the highway. The extension was made in an | 
area in which a rainfall of 18 in. a day is not un-| 
common and much of the route was frequently 
under water. The procedure edopted during con- 
struction was to build up a length of longitudinal 
sleepers aril cross ties and float it into place ahead | 
of the track already laid. Rail lengths were spiked | 
in place and a wagon loaded with ballast was 
backed up to the end of the line and tipped. This | 
buried the new length of line which was then 
raised and the ballast in which it was embedded 
was packed below it. The operation was re- 
peated with a further length of track. In carry- | 
ing out this operation the men were frequently | 
working up to their waists in water. From the end | 
of this extended railway, an access road, 22 miles | 
long, has been built toa point on the Inter-American | 
Highway three miles from the Panama _ border. | 
It is surfaced with crushed gravel and voleanic | 
sh. This section of the highway involves the con- | 
struction of 670 drainage structures. Of the larger 
bridges, nine are being built by the Frederick Snare | 
Corporation. The longest is a 200-ft. steel truss | 
span over the south branch of the General River. 
rhis is not indicated in Fig. 1. 

Panama Section.—When the completion of the 
inter-American Highway was undertaken in Decem- 
ber, 1941, the road conditions in Panama were | 
better than those in most of the other countries | 
traversed. This may have been due to the fact 
that in 1940 the United States Government loaned | 
the country 2,5 





2,500,000 dols. for road construction. 





An additional reason for the satisfactory state of 


Rica, is the third largest town in the country, so that | 
an effective road connection with the central part 
of the country was to be expected. The total length | 
of the Inter-American Highway lying within the 
Republic of Panama is 376 miles. Of this, 308 miles 
are represented by existing road which has been | 
incorporated in the general project, plus an addi- 
tional 13 miles which has been included but which 
was scheduled for reconstruction. This left 55 miles 
of new road extending from David to the Costa Rican 
frontier. The first section of the pre-existing road 
connecting David with Santiago is rough but service- 
able. Santiago is not indicated on the map given 


American Highway System which it is hoped will 
ultimately furnish a road connection between all 
important towns in North and South America. 
Since that part of the article was prepared, infor- 
mation has been received to the effect that a further 
link has been completed in South America. This con- 
nects Lima, in Peru, with the River Ucayali, in the 
eastern part of the country. The Ucayali is an 
important tributary of the Amazon, navigable by 
vessels of fair size, and the road provides a new route, 
partly by land and partly by water across the widest 
part of South America. Lima lies on the main north- 
south Pan-American Highway which follows the 
Pacific shore of the-Continent. We are indebted to 
our American contemporary, Engineering News- 
Record, for some of the photographs reproduced. 


in Fig. 1 ; it is 30 miles east of Sona, which is shown. | 


The last 84 miles, from Santiago to Panama, is a 
good 22-ft. concrete-paved road which was recently 
completed under the supervision of the Public 
Roads Administration. 

The 56 miles of new road is being built by the 
Martin Wunderlich Company under the supervision 


of the Corps of Engineers. The procedure followed | 


is much the same as that adopted on the length of 
road lying within Costa Rica, and machinery is being 
employed to a considerable extent. As in that 
country, difficulties in many parts are accentuated 
by abnormal rainfall. Plant and materials are 
shipped to Puerto Armuelles and transported by 
the railway, indicated in the map, either to David or 
Concepcion. From the southern end of the section, 
at which these towns are situated, a trail road was 


carried through to the Costa Rican border and this | 


is being opened out, graded and finished with 
crushed stone. A view showing the large stone- 
breaking plant erected is reproduced in Fig. 28, 
on page 390. 
and a secondary roller crusher, the prepared «mate- 


rial being delivered to a loading bin by a belt} 
As in many other parts of the highway, | 
many of the smaller bridges are being constructed | 


conveyor. 


of local timber. An example of such a bridge on 
this Panama section is illustrated in Fig. 29, on 
page 390. It has a span of 69 ft. and consists of 


seven timbers side by side supported by a Y-timber 


brace resting on a boulder in the river. 





It contains a primary jaw crusher | 
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Metals in the Service of Man. By Dr. A. STREET and 
Dr. W. ALEXANDER. Pelican Books Series. Har- 
mondsworth, Middlesex: Penguin Books. [Price 9d. 
net.) 

Ow1ne to the rapid growth of mechanisation in 

various forms, many persons in numerous walks 

of life. who have received no engineering or scientific 
training, have had to familiarise themselves with 
the working of many types of machines. The 
materials from which machines are made have thus 
become a matter of interest to the general public and 
such questions as the difference between wrought 
iron and steel, the exact meaning of case-hardening, 
and the nature of Duralumin have exercised the 
minds of many a “ man (and woman) in the street.” 
It is with the object of answering some, at least, 
of these queries that Drs. Arthur Street and William 
| Alexander have produced their little book, Metals 
in the Service of Man. Both authors are well 
known in the metallurgical world. The book is 
written in a most attractive and often humorous 
| style and technical terms are used as sparingly as 
| possible. Where such terms have had to be intro- 
| duced they are defined in a glossary at the end 
of the book. Not content with describing fairly 
| adequately, and from the popular point of view, 
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the smelting of iron and other metals; the pro- | 
perties and uses of cast iron and alloy steels; the | 
characteristics of copper, aluminium, and mag- 
nesium and their alloys; the shaping, joining 
and testing of metals, and similar subjects, the 
authors have produced some interesting chapters 
on metals under the microscope, the inner structure 
of metals, the role of carbon in steel, and powder 
metallurgy. Thus they give the reader some insight | 
into the meaning of solid solutions, eutectics and | 
inter-metallic compounds ; pearlite, martensite and | 
other constituents of steels; face-centred cubic | 
and body-centred cubic lattice structures and | 
lattice distortion ; sintered tungsten-carbide cutting | 
materials; and bronze self-lubricating bearings. 
The book is enlivened by numerous neat line illus- 
trations by Mr. Francis Coudrill. Twenty photo- 
gravure plates showing metallurgical plants, and 
processes, finished products and microphotographs 
are also included, but we regret to find that the only 
photograph of a rolling mill reproduced is that of 
a Krupp cold-rolling mill. Although the book is 
intended primarily for the non-technical reader, 
engineers and metallurgists will be interested in 
the authors’ apt explanations of many subjects 
normally referred to only in scientific treatises. 





James Watt and the Industrial Revolution. By H. W. 
Dickinson and H. P. Vowies. London: Published | 
for the British Council by Longmans, Green and Com- 
pany. [Price ls. net.) 

Dr. Dickrnson’s standing as a biographer of James | 

Watt is such that he should need no introduction 

to readers of ENGINEERING, and Mr. H. P. Vowles 

is almost equally well known as a penetrating 

reviewer of the influence of technological develop- 

ments upon the social changes of the past two | 
centuries. Both may be congratulated upon the | 
production, for the “Science in Britain” series 

sponsored by the British Council, of this latest of 

the many surveys of Watt's life and work. 

So far as the facts of Watt’s life are concerned, 

the book cannot be expected to add anything to 

the mass of thoroughly documented information | 
contained in the monumental volume on James Watt | 
and the Steam Engine, in which Dr. Dickinson | 
collaborated with Mr. Rhys Jenkins, or the smaller | 
but still comprehensive book, James Watt, which he | 
wrote shortly before the war; but it does good 

service to the seeker after dependable history of a | 
more general character in laying emphasis on the | 
industrial background to Watt’s work and the | 
changes that were induced by the extending appli- | 
cation of the steam engine. As the authors point’ 
out in their introduction, Britain was predominantly | 
an agricultural country in 1736, when Watt was | 
born; the combined population of England, Scot- | 
land and Wales was then only about 7} millions, | 
the woollen manufacture was still a domestic occu- | 
pation, and transport facilities were poor at the | 
best, and, at the worst, were bad to the point of | 
being almost negligible. At the end of Watt's life, 
the population had nearly doubled, and it continued 

to increase at a rate more than ten times that of 
the century which preceded his birth. New indus- 

tries had developed, roads and waterways were 

much improved, and the migration of the agri- 

cultural population to the towns had led to great 

expansion of the urban communities. Not all of 
these changes were solely or directly due to Watt 

and his inventions, but all owed something to him, | 
and some—particularly the growth of mechanised 

industry, following the adoption of steam pcwer— 

owed a great deal. To quote the author’s concluding 
paragraph: “ By applying his genius to the task 

of satisfying the most urgent practical need of his 
time, he extended man’s command over the forces 
of Nature beyond measure.” They add a plea for | 
what some may regard as a debatable ideal, namely, 
the satisfaction of “a still greater social need—the | 
planned subordination of power production to the 
service of all mankind”; debatable, however, 
rather from uncertainty regarding the most desirable 
extent of the planning and the capacity of those 
who might have to put it into practice than from 
distrust of the broad principle. Whatever the 
reader’s views on that question, he should not regret 
the shilling spent on this admirable little book. 


| 
| Structure . 
' 


| Load 


ENGINEERING. _ 


May 


19, 1944. 





RESEARCH FOR AERONAUTICS : 
ITS PLANNING AND APPLICATION. 
By W. S. FaRRen. 

(Continued from page 360.) 


Let us look next at the weight picture. The Spit- 
fire weighs four times as much as the 8.E.5; the Lan- 
caster, nearly five times as much as the 0/400. What 
has made it possible to carry so much additional 
weight per square foot of wing surface—for the fighter 
four times, for the bomber six times, as much? In the 
aeroplane itself, first, the development of flaps giving 
higher maximum lift coefficient and higher drag ; 
second, power plants of much greater power per unit 
weight ; and, third, constant-speed propellers, to make 
the power fully available over a wide s range. 
Larger and better airfields, permitting higher take-off 
and landing speeds, and better flying technique, have 
contributed even more. The effective maximum lift 
coefficient has risen by about 65 per cent. Even so, 
the touch-down and take-off speeds, with the higher 
wing loadings, are 50 per cent. to 80 per cent. higher. 
A comparison of the weight analyses and load factors 
of the fighters is given in Table II. As a matter of 
interest, I have given also the weight analysis for the 
F.W. 190. 


TABLE II. 





Spitfire. F.W.190. 





Per cent. 
28-9 
38-0 
se os ae ae 5 16-6 

S de es . ; “f 16°5 


Per cent. 
30-9 
35-7 
14-3 
19-1 


Structure . 
Power plant 

Fuel 
Loac 


100-0 100-0 





Primary load factor 10 














How has this remarkable similarity of weight distri- 
bution been maintained ? From the structural point 
of view, it is essentially by increasing wing loadi 
four times that it has been possible to go from bra 
biplane to monoplane with nearly double the primary 
strength, from fabric covering to a metal skin, and 
from a fixed to a retractable undercarriage with no 
significant changes in percentage structure weight. 
From the point of view of the power plant, we have to 
record a rise in the net output per pound of complete 
plant in the ratio of about 7 to 4. The complete plant 
of 1942 includes both constant-speed propeller and 
supercharging arrangements, by which the power is 
maintained up to heights at which the air density is 
half, or even less than half, of that at ground level. 
For the same percentage fuel weight, the range is some 
40 per cent. better, at a much higher cruising speed. 
Specific fuel consumption is much the same in spite 


TABLE III. 
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0 7 age Lancaster. 





a Bastin: 


Per cent. Per cent. 


40-4 
20-0 
19-3 
18-3 


Power plant 
Fuel 


100-0 





of the great improvement in specific performance 
achieved in the face of the burden of supercharging. 
We must acknowledge here the tremendous contri- 
bution of high-octane fuel. 

We are left in both cases with about one-sixth of the 
total weight for the man, his equipment, and arma- 
ment. The weight of the man is the same as it was. 
In 1918, it exceeded that of his whole fighting equip- 
ment. To-day it is but a fraction of it. The weight 
of the bullets alone in the modern fighter exceeds that 
of the whole armament of the 8.E.5. 

For the bombers, weight analyses are strikingly 
different from those of the fighters. In 1917, we thought 
it natural for the structure weight of a large bomber 
to be greater than that of a small fighter—40-4 per 
cent. compared with 29-7 per cent. In fact, there 
was a view, widely held and expressed somewhat 
forcibly by Dr. F. W. Lanchester, that aircraft of 
larger span than, say, 100 ft., would be uneconomical 
because of the operation of the square-cube law charac- 
teristic of geometrically similar struc:ures. Designers, 
aided by research, have managed to avoid the conse- 
quences of this law. They have been so successful 
that the structure-weight percentage for the Lancaster 


| is practically the same as that for the Spitfire. The | 





* The Seventh Wright Brothers Lecture, presented 
before the Institute of the Aeronautical Sciences at 
Washington, D.C., on December 17, 1943. Abridged. 


load factor of the bomber is, of course, much lower 
than that of the fighter, but it is probably little different 
| from that of the 1917 bomber. The progress that has 
| been made is therefore remarkable. 

In the achievements summarised above, I think 
aerodynamic, structural, and power-plant improve. 
ments can fairly claim about equal shares, and to 
each, I suggest, the contributions of research and of 
engineering skill and ingenuity have been about equal. 
To pursue the analysis would lead a away from my 
main theme, but I think we may,4with advantage, 
examine the history of effort in the structural and 
aerodynamic .fields a little farther in order to show 
the nature of the difficulties that have been met and 
the methods by which they have been overcome. 

In 1917, the great majority of aircraft structures 
were made of wood and steel. Light alloys were little 
used. Wing surfaces were covered with fabric, and 
torsional stiffness requirements were met by the biplane 
wing structure. To-day, with few exceptions, we use 
light alloy for the primary structure, and torsional 
stiffness is derived in most cases from the light-alloy 
sheet wing covering. The very considerable improve- 
ment that has been made in aluminium-rich alloys 
contributes chiefly to the wing spars. There is as yet 
no marked sign of a development in their properties 
or application which will reduce the weight involved in 
meeting torsional stiffness requirements. This is, of 
course, because these involve stability rather than 
strength characteristics. I do not suggest that the 
enormous effort that has been put into improving 
aircraft materials has not contributed to the main- 
tenance of structure weight at a remarkably low figure 
in spite of increases of speed, strength requirements, 
and size ; but it is significant that the Mosquito, which 
is made almost entirely of wood, has a structure weight 
as low as that of the equivalent metal aeroplane. 

One feature of the modern aircraft which has un- 
doubtedly contributed to a more economical wing 
structure, in particular, is the great increase of wing 
loading and therefore of wing weight per unit area, 
which has made it possible to employ the material to 
much greater advantage—that is, to have a smaller 
percentage of relatively lowly-stressed material. This 
brings me to one of the outstanding contributions of 
research to aeronautics, namely, that derived from 
the investigation of the strength of actual structures 
in close association with theoretical! analysis. It is by 
such work that it has been possible to increase greatly the 
useful load of practically all aircraft now in use. The 
most thorough mechanical testing of aircraft structures 
undoubtedly pays a high dividend. These tests have 
shown us not only that our methods of design have led 
us to general forms of structure well adapted to meet 
the demands on them, and fundamentally economical 
in character, but have enabled us to discover where our 
knowledge of the detailed distribution of stresses is 
inadequate and at the same time to improve that 
knowledge and to strengthen the structure against 
unforeseen local we . 

The determination of the loads that the structure is 
called upon to bear is fundamentally a more difficult 
problem. We are greatly indebted to such methods as 
the V.G. recorder, but these give us only overall figures 
that, useful as they are, throw little light on the load 
distribution in flight. We have now available a method 
of great potency in the electrical-resistance strain 
gauge. This is being used with great effect on a large 
scale in laboratory tests, and its application to measure- 
ments in flight is being rapidly developed. It will 
undoubtedly prove to be one of the greatest contribu- 
tions of the research worker to improvement in the 
structures of aircraft. 

Possibly the greatest achievement of the research 
worker in the field of aircraft structures is in discovering 
how to avoid the dangers of what we comprise in the 
term “flutter.” In my view, there is in the whole of 
aircraft engineering no better example of the power of 
mathematical analysis, of ingenuity in experiment, and 
of skill in interpretation. The successful attainment of 
very high speeds, with a remarkably small number of 
serious failures, can only be ascribed to the most skilled 
use of all these resources, guided by systematic review 
of the results of their application. Direct experiment 
in flight—the only satisfactory check—is almost 
impracticable. Laboratory determination of reliable 
numerical values of the essential quantities involved is 
extremely difficult. Much more information on these 
is essential for progress, and here the designer can 
justifiably demand all that research can provide. 

Up to this point, I have said nothing of the contribu- 
tion of research to the production of stable and con- 
trollable aircraft. I am glad to say that the time is now 
long past when lack of stability is regarded by anyone 
as a virtue in an aircraft. In fact, it is unquestionably 
a most serious defect, whatever the duty of the aircraft ; 
but it has always been difficult to define the necessary 
| or desirable margins of stability, and the associated 
| general stability and control characteristics. The 
| designer must, however, have the requirements ex- 
| pressed in terms that can be reflected in his layout, both 
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as a whole and in detail.. He must be able to judge 
fairly accurately how the changes inevitable as a design 
develops will react on the stability and control, and he 
must have at his disposal means of dealing economically 
with the consequences both of the variation of load 
distribution resulting from operational conditions and 
of the changes involved in the development of the 
aircraft. 

There is a good deal about the stability and control 
of aircraft in which there has been little apparent 
change over the period covered by the examples I have 
taken. I believe, however, that this is simply because 
the desirable general characteristics were attained by 
about 1918. Since then, our main problems have been, 
first, to preserve them substantially unchanged in spite 
of the profound changes in the form of aircraft, and, 
second, to enable the same man to contro] much larger 
and much faster aircraft. 

The foundations of stability and control theory were 
laid, and well laid, long ago. Much labour has been 
spent on expanding it to embrace new developments, 
such as structural distortion, and on the analysis of the 
controlled and uncontrolled motion of aircraft. A vast 
amount of experimental evidence has been accumulated. 
Much of this, however, is related rather to specific 
problems than to the systematic development of an 
understanding of the matter. There is room here for a 
wholesale improvement, particularly by an attack on a 
wider front in flight. I am not among those who 
criticise our record here on the grounds that we did not 
undertake enough basic work at the time when the aero- 
plane, as we now know it, first crystallised. I regret 
that circumstances made it impossible to give this work 
high priority. Had we been able to do so, we might 
have avoided many troubles and saved much labour ; 
but I do not believe that, on the balance, we would 
have reached our objective—usable aircraft—more 
quickly. We relied on our past experience, on our 
ability to improvise, and, most significant of all, on our 
conviction that the theory available was soundly 
founded on experimental evidence. We discovered, 
by the attacks we were forced to make on troubles as 
they arose, much more about stability and control than 
most of us believed there was to learn. Thus, and I 
believe only thus, could we have advanced at the rate 
we did. It is an excellent example of the interworking 
of research and application. 

In the field of control balance, we have made tre- 
mendous advances in the face of difficulties that are 
sometimes hardly appreciated. The 1917 bomber 
operated at is—80 m.p.h. to 100 m.p.h.—at which 
the pilot could provide the forces necessary for control 
with little or no aerodynamic balance. Take the 
0/400 ailerons: the maximum hinge moment required 
was probably equivalent to a force on the pilot’s hand 
of the order of 50 lb., with ailerons on which the aero- 
dynamic balance was probably no better than one-half. 
In the Lancaster, the same movement of surfaces of 
about the same size is required at 300 m.p.h., requiring 
nine times the forces. The pilot is no stronger, so the 
aerodynamic balance must reduce the hinge moment 
to, say, one-eighteenth of that of unbalanced ailerons. 
This is a difficult requirement, but it has been met. 

Suppose we put up the weight at the same wing 
loading to 100,000 Ib., one and a half times that of 
the Lancaster. The linear dimensions will rise in the 
ratio 1-5* and the hinge moment at the same speed 
in the ratio 1-5’. 
therefore reduce the hinge moment in the ratio 

1 l 
2x 1-53 x 3-2 30 

A similar argument leads to a figure of ,}, if the 
weight is increased to 500,000 lb. We can certainly 
achieve 4, and possibly ,4,, in ideal conditions, but it 
is doubtful whether this is a wise policy, since we can 
hardly expect to define or to maintain the shapes of 
surfaces sufficiently closely. Power-operated controls 
have been avoided so far, but it is unwise to assume 
that we can neglect them indefinitely. There seems to 
be no good reason to be doubtful of our ability to make 
them reliable. 

I do not propose to extend this survey to the two 
other main factors that have contributed to the changes 
we have seen in aircraft, the power plant and the 
propeller. I have already quoted some figures that 
show how remarkably the reciprocating engine has 
advanced. I have also said that there have since been 
further advances, which, however, serve rather to 
emphasise the comparisons I have made than to 

invalidate them. This is because there have been 
accompanying changes in weight and other charac- 
teristics that leave the main conclusions substantially 
unaffected. Our debt to the engineers who, aided by 
research, have achieved these results is immense. To 
the constant-speed propeller, the performance of air- 
craft must also acknowledge a great debt; but the 
flying man is even more grateful for what it has 
provided—almost complete freedom from his chief 
anxiety, namely, the liability to misuse his engine. 





The aerodynamic balance must | 


_ENGINEERING. 





385 








We now look forward confidently to new methods of 
propulsion for aircraft; but I believe the propeller 
has a long and useful future before it, on one in 
which research will play an outstanding part. 

I trust that this short survey has gone some way to 
show why I am convinced that the research worker 
and the engineer must work together if we are to make 
significant progress. In his James Forrest Lecture 
to the Institution of Civil Engineers in England in 
1930, Dr. R. V. Southwell said that “ Aeronautical 
engineering is ordinary engineering made more diffi- 
cult.” If that was true in 1930, as I believe it was, 
it is more than ever true now. We can see clear 
prospects of great advances in aircraft in size, in per- 
formance, and in safety. The curve of improvement 
against time shows no real signs of flattening out, but 
we shall need all our ingenuity to avoid or to overcome 
the barriers which we can see ahead. 

I think the engineer has made good use of the 
outstanding contributions of research for aeronautics. 
If at times he has appeared slow to appreciate the 


significance of new developments, he has a good excuse | large 


in his pre-occupation with producing something on 
which we can rely. This is a sufficiently serious respon- 
sibility and one that he has borne with credit; but 
it is this very pre-occupation that emphasises the need 
for employing, as part of an engineering organisation, 
men competent to detect those advances in knowledge 
which are potentially valuable and to work out the 
technique of applying them. 

The research worker himself is not blameless in this 
respect. We can call to mind the case of Mendel, 
the significance of whose work in genetics was not 
recognised until he had been dead many years. His 
case is an example of discovery not appreciated because 
it is too far in advance of the general state of develop- 
ment of the science. Dr. Lanchester’s books, Aero- 
donetics and Aerodynamics, contained much which may 

ps be regarded in the same way. The instances 
have mentioned may be regarded as classic examples 

of the difficulty of disseminating knowledge. As the 

volume of knowledge increases, this difficulty grows. 

In the hall of Trinity College, Cambridge, there hangs 

the portrait of William Whewell, sometime Master. 

It is said that he was the last man to know all know- | 
ledge. He died in 1866.* 

The research worker has, in my view, a part to play 
in “‘ putting across” the results of research. It is 
reasonable to ask that he should put his results in such 
a form that they can be used. To those who feel that 
this is hardly worthy of so much of their time and 
attention as it certainly demands if it is to be well 
done, I would commend the example of one of the 
greatest workers in aeronautics, Hermann Glauert. 
Every one of his outstanding contributions to aero- 
dynamics was finished in such a form that the method 
of its application was made clear. I am not aware 
that this in any way detracted from the value of his 
work, on whatever basis it may be judged; and I 
know, from my long and intimate friendship with him, 
that he regarded it as the natural method, and indeed 
the only one that would satisfy his sense of craftman- 


ship. 
(To be continued.) 





INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 

-To commemorate Mr. L. St. G. Wilkinson’s year of 
office as President of the Municipal and County Engineers, 
the Institution have presented a silver epergne to the 
Mayor and Corporation of Wallasey, of which Mr. Wilkin- 
son is the Borough Engineer and Surveyor. 

CONFERENCE ON AUTOMATIC CONTROLLING AND RE- 
CORDING INSTRUMENTS.—The Institution of Chemical 
Engineers and the Institute of Physics announce that a 
joint conference on “ Instruments for the Automatic 
Controlling and Recording of Chemical and other Pro- 
cesses” is being organised. Provisional arrangements 
have been made for the conference to take place in 
London on on the afternoon of Friday, September 22, 
and on the morning of Saturday, September 23. The 
purpose of the conference is to promote the interchange of 
knowledge and experience between those employing 
automatic controllers and recorders in different fields 
and to encourage collaboration between physicists and 
chemical engineers. The conference will be open to all 
persons interested without charge whether they are 
members of the organising bodies or not. Further par- 
ticulars will be sent in August, to persons sending a 
request for them to the organising secretary of the con- 
ference, c/o The Institution of Chemical Engineers, 56 
Victoria-street, London 8.W.1. 





* Oxford may feel that their claim has been over- 
looked. It is preserved in the rhyme :— 
My name is Benjamin Jowett: 
Everything that’s known, I know it. 
What I don’t know isn’t knowledge 
And I am Master of Ballio) College. 


TRAILER WITH LIFTING 
PLATFORM. 


Tue vehicle illustrated on pages 386 and 387 is 


140-TON 


| believed by the designers and manufacturers, Messrs. 
| Cranes (Dereham), Limited, Dereham, Norfolk, to 


be the largest trailer for the road transport of heavy 
loads that has yet been constructed. With a normal 
carrying capacity of 120 tons it can, on occasion, 
deal with loads up to a maximum of 140 tons. Two 
of the trailers have been made so far, one of which 
has been delivered to Messrs. Pickfords, Limited, 
primarily for the transport of such heavy machinery 
or plant as cannot be dismantled for delivery ; for 
example, large electrical transformers. It will be 
evident from Fig. 1, page 386, that the design is by 
no means a conventional one, the nature of the loads, 
indeed, necessitating special treatment. In the first 
place, since the overall length is approximately 61 ft. 
and the wheelbase, measured between the centres of 
the bogies, is 44 ft. 2} in., a turning circle of unusually 
diameter is involved. The loading platform is, 
therefore, carried on an identical eight-wheel bogie at 
each end and, in consequence, the trailer can be towed 
from whichever end is most convenient. Moreover, 
since the bogies will swivel through an angle of 90 deg. 
to the longitudinal centre line of the vehicle, it can 
even be towed bodily in a sideways direction. 

This flexibility of movement is possible from the 
fact that the load-carrying platform is connected to 
each bogie by cantilevers ing a single large ball 
and socket joint at the centre of the bogie. The plat- 
form, in consequence, remains level should the bogie be 
tilted laterally in either direction due to road camber, 
etc. This, however, is not the sole reason for the 
adoption of the ball end connection which, in addition 
to providing ease in swivelling the bogies, enables, by 
reason of the construction of the connection, the 
height of the platform from the ground to be varied, 
this variation, measured from the top of the platform, 
ranging from 2 ft. 3 in. to 5 ft. 1 in. The variation 
in height has two distinct advantages, one of which 
is concerned with travelling and the other with load- 
ing. As regards the first, it will be appreciated 
that on journeys on country roads, etc., low arches 
may have to be passed under and humped bridges 
crossed. The arches can be negotiated by the lower- 
ing of the platform and the bridges crossed by raising 
it, the latter being particularly desirable since the 
wheelbase is | and the bottom of the platform 
can be kept well clear of the ground even when the road 
has a considerable convex arc longitudinally. The 
second advantage of the adjustable height is more 
obvious as, when loading or unloading, the platform 
can be set to the level of any staging on which the load 
may have been originally erected. 

The lifting and lowering of the platform is effected 
hydraulically by means of two cylinders, or jacks, at 
each end. Referring to Fig. 3, 387, it will be 
seen that the platform is there shown at the normal 
carrying height in which the under surface is 1 ft. 4} in. 
above the ground and the top is 3 ft. 74 in. In Fig. 4, 
the full outline shows the platform in its lowest posi- 
tion, that is, resting on the ground, while the dotted 
outline shows the highest position in which the ground 
clearance is 2 ft. 10 in. These two figures, in conjunc- 
tion with the photographs reproduced in Figs. 1 and 
2, will make clear the method by which the plat- 
form is raised and lowered. The connection between 
the ball end on the bogies and the platform is made by 
a heavy “ swan neck ” structure hinged to the platform 
at the point a, Fig. 3, and having a hydraulic cylinder 
attached at the point 6. The ram of the cylinder is 
coupled to the top of the platform by the pivot c. It 
will be clear that the triangle a, b, c, formed by 
lines joining the three pivots, has the two sides a, 6, 
and a, ¢, of fixed length, but that the length of the side 
b, ¢, can be varied by the extension or retraction of the 
ram in the cylinder. This movement naturally alters 
the height of the triangle, measured from the base a, c, 
and it follows that the platform is raised or lowered 
accordingly and that the swan neck is tilted round the 
ball joint. A corollary of this movement is an 
alteration in the wheelbase, as will be evident from com- 
parison of the full and dotted outlines in Fig. 4. This 
variation in wheelbase is, of course, of no importance 
in practice. It should be noticed here also, that though 
Fig. 3 shows only one end of the trailer, both ends are 
identical. This is clear from the plar, Fig. 9, and also 
from Fig. 2. 

The construction of the trailer may now be described, 
the swan necks being dealt with first. These are fabri- 
cated of steel plate welded throughout, and consist 
of a heavy box frame of roughly triangular contour, 
as will be evident in the side views, Figs. 3 and 4. 
The cross-section through the ball joint given in Fig. 5 
shows the construction at this point, while from the 
centre portion of Fig. 6, which is a section through 
the pivot a, it will be seen that the sides of the swan 
neck are formed of three plates welded together. 








Jowett died in 1893. 





These plates are each | in. thick, but only the inner 
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one of the three is left as a whole sheet, the other two 
being cut away, for the sake of lightness, in a frame-like 
fashion, as shown in Fig. 3. The transverse members 
between the side webs are also clearly shown in this 
figure in dotted lines. These consist of a crescentic 
cross-connection 3 ft. 3 in. in diameter by 4 in. thick, 
and below it a rectangular cross-connection, these two 
members being connected to each other and to the 
end structure shown in Fig. 5, by transverse plating, 
the whole forming a rigid structure. It may be men- 
tioned here that the crescentic girder is utilised as a 
storage cupboard for tools and equipment, a hole 18 in. 
in diameter, provided with a hinged door, being cut in 
each side web for access purposes. 

The connection between the swan neck and the bogie 
is readily understood from Fig. 5. The ball-ended 
king pin or joint, firmly attached to the swan neck, 
rests in a phosphor-bronze cup, with a retaining plate, 
attached to the bogie. The ball is 8 in. in diameter. 
The apparatus at the right of Fig. 5 is a stabilising 
device; there of course, at each side of the 
king pin. The stabiliser consists of a screw, the bottom 
end of which rests on a plunger sliding vertically in a 
cast-steel housing attached to the swan neck frame. 
The plunger is connected to the turntable of the bogie 
by a horizontal pin passing through a spherical bush. 
It will be realised that when the screws of the two 
stabilisers are hard down on the plunger, no tilting of 
the swan neck relative to the bogie is possible, the bogie 
and the main frame being then, in a sense, rigid, 


one 


1s, 


Fig. 2. Front Env wira Tow-Bar. 

though swivelling of the bogie in the horizontal plane 
is, of course, unimpeded. This locking is, however, 
never adopted with both bogies, and the screw, there- 
fore, is adjustable so as to clear the plunger, to give 
any degree of freedom of vertical movement up to 
about 2 in. In practice, freedom of movement is 
given to bogie only. The stabiliser not 
function as a damping device. What really happens 
is that when bogie has the stabilisers free, the 
weight of the frame and its load is carried on the other 
bogie by the king pin and two stabilisers, and on the 
free bogie- by the king pin only, the arrangement then 
amounting to what may be called three-point suspension 
of the load, one point being the king pin of one bogie 
and the other two points being the wheel contacts of 
the vertically-locked bogie. It will obvious that 
both bogies cannot be left free at the same time, since, 


one does 


one 


be 


as the height of the centre of gravity of the load is 


normally above the ball j_ int, such freedom would allow 
the frame to tilt sideways. The free bogie is usually 
the one to which the hand steering of the vehicle is 
applied. The conditions in which the free bogie is 
used depends on the judgment of the operator accord- 
ing to the condition of the road which has to be 
traversed ; with a very good road, though the load may 
have a high centre of gravity, only a very small degree 
of freedom may be necessary. 

The method of coupling the swan necks to the main 
frame at the pivot a is shown in Fig. 6, and may be 
considered in connection with the construction of the 
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main frame, a part cross-section of which is given in 
Fig. 7. As with the swan necks, welding is employe! 
throughout. The frame consists of two box girders. 
2 ft. 3 in. deep and 2 ft. 3 in. wide over the flanges, 
spaced so as to give a total width of platform of 
8 ft.2in. The length of the girders is sufficient, allow 
ing for the space occupied by the connections for the 
hydraulic jacks, to give an available platform length 
of 24 ft. The top and bottom plates of the main 
girders are Ii in. thick and the vertical webs are 
4 in. thick. As will be evident in the plan, Fig. 9, the 
ends of the girders are forked and have a slight splay 
to simplify the fitting of the swan neck pivot. This 
pivot consists of a pin, 5 in. in diameter, passing 
through the swan neck arm, which is welded to a boss 
9 in. in diameter, as shown in Fig. 6. The pin is not 
attached either to the boss or the reinforced girder 
webs, but is prevented from lateral movement by 
having each end formed with a taper over which 
retaining plates with conical holes are attached. The 
| boss carries a pair of dished wheels, which rest on the 
lower flange of the side girders of the frame. These 
wheels are seen in elevation in Fig. 3. When they are 
resting on the bottom flange and in contact with the 
stop plate on the right, the hole in the boss is coincident 
| with those in the frame webs, so that the pin can 
| easily be slipped into place. This device enables the 
| swan necks to be detached from the main frame, so 
| that, when it is more convenient to do so, the platform 
‘can be run under the load without the bogies, In a 
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maximum stability being thus ensured. The top of 
the bogie carries the turntable or circle plate, the con- 
struction of which is shown in Fig. 5. It consists of an 
inner rolled-steel channel ring with a base plate, this 
structure not having any freedom of rotation, but 
remaining always in the same relative position to the 
swan neck, since it is held thus by the two stabilisers. 
The pin of the stabiliser at its outer end carries a roller 
which lies in the inner one of two rolled-steel channel 
rings secured back to back and attached to the bogie 
top. The bogie can, therefore, be rotated round the 
ball connection to provide the necessary movement to 
effect steering. The inner end of the stabiliser pin is 
secured to the inner channel ring. Both bogies can 
be steered simultaneously if required. 

Steering is effected by a steel cable, { in. in diameter, 
which embraces the outer channel ring above referred 
to. The cable is wound round a drum rotating on a 
vertical axis and its ends are anchored to the channel 


ring. This construction will be understood from Figs. | 


3 and 9. The drum is rotated, through worm gearing, 
by a handwheel 3 ft. in diameter, as shown on the 


extreme right of Fig. 9. The corresponding hand. | 


wheel on the bogie on the left is not in place, since 
this end carries the drawbar, but the spindle to which 
it is attached is shown. 
is rotated one strand of the cable is wound up and 
the other strand paid out, so that the bogie is swivelled 
relative to the swan neck and frame. The bogies 
ean be locked in any desired position by a pair of 
horizontal pins which are spring-loaded and when 
released enter holes in the inner channel ring attached 
to the swan neck. The releasing gear consists of a 
pair of small handwheels at the back of the cable ring, 
as indicated in Fig. 3. Should the holes not coincide 
— with the pins at the moment of release, a 
ittle manipulation of the stearing wheel will rotate the 
bogie sufficiently to cause engagement. The trailer 
can be steered in any one of three ways. In the 
first place the rear bogie can be locked in line with the 
main frame by the insertion of two vertical pins, 2} in. 
in diameter through the swan neck and bogie. The 
front bogie is left free and the trailer can thus be towed 
along wide roads and round curves of fairly large 
radius. The construction of the drawbar fitted to the 
front bogie is best seen in Fig. 2. The second method 
gives greater flexibility as both bogies are free, but it 
entails the employment of two tractors or other vehicles, 
one at each end. Two drawbars are provided, one 
being attached to the front bogie for towing and the 
other to the rear bogie for pushing. This method, 
while of considerable utility, naturally lengthens the 
transporting unit as a whole; moreover, a second 
tractor may not always be available. An equal d 


of flexibility can, however, be obtained by the third | 


method, which is shown in Fig. 1. In this, a detachable 
platform attached to the rear bogie enables a steersman 
to be carried on the vehicle in such a position that he 
can steer that bogie by the handwheel. The front 
bogie of course responds to the movements of the 
towing vehicle and the steersman on the rear platform 
can communicate with the driver and receive instruc- 
tions from him through a microphone and speech 
amplifying transmitting system. 

Since the trailer operates on ordinary roads which 
may have considerable gradients its braking equipment 
must be sufficient to control with safety the great 
weights involved. The brake gear is indicated gener- 
ally in Fig. 3 and in the left-hand portion of Fig. 9. 
All wheels are fitted with drums having expanding 
shoes, 20 in. in diameter by 4 in. wide. The shoes are 
of Messrs. Cranes’ own design and are expanded on one 
side of the drum by Lockheed cylinders, 2 in. in dia- 
meter, and on the other side, in place of the usual 
hinge, by a cam device. Actuation by cam provides 
an efficient parking brake, the cam gear being con- 
nected by a rod and lever system to handwheels at 
the centre of the bogie on each side. Adjustment of 
all the brakes is effected by means of wing nuts on the 
brake rods, the tightening of the nuts ensuring a con- 
stant stroke for the hydraulic cylinders. Two of these 
wing nuts can be seen in the foreground of Fig. 2. 
The hydraulic pressure is supplied by two Lockheed 
master cylinders. In order to obtain simultaneous 
action of the brakes on both bogies a Bendix-Westing- 
house relay system is employed. Compressed air is 
supplied to two Clayton Dewandre cylinders from 
reservoirs on each bogie, these cylinders operating the 
hydraulic master cylinders, an arrangement which not 
only enables the brakes on both bogies to be synchron- 
i but achieves effective compensation. The front 
and rear bogies are connected by three pipes. This 
enables the brakes to be applied by the steersman from 
whichever end of the trailer is being used as the rear 
steering position should this application prove necessary 
at any time. Normally, of course, brake application is 
controlled by the driver of the towing vehicle. 

The second of the two trailers referred to early in 
this article has now been completed and while it is, 
in general, identical with the first one already delivered, 
a useful addition has been made to it. Experience has 


Obviously, when the drum | 
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| shown that occasionally, when a very heavy load is 


| being transported on a non-metalled road, the wheels 
| may sink below the surface. In order to enable the 
| vehicle to be readily self-extricated, therefore, a third 
hydraulic cylinder, capable of exerting a pull, has been 
fitted between the other two. By inserting blocks 
below the frame and operating the power pump to 
actuate this cylinder, the swan neck can be tilted so 
that the wheels are lifted out of the ruts. 
can then be turned on the ball joint to any angle up 
to 90 deg. in the horizontal plane, as may be necessary 
to enable the soft spot to be cleared or the ground may 
be again made firm. 


now in operation. We should mention, in conclusion, 
that the designer of these interesting vehicles is Mr. 
W. D. Chaplin, A.M.I.A.E. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
| have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
| S.W.1, at the price quoted at the end of each paragraph. 


Aluminium-Alloy Sections.—A new standard, B.S. 
No. 1161-1944, covers aluminium-alloy structural sec- 
tions for general engineering purposes. It is the first 
of a series and it is hoped, at a later date, to provide 
| further specifications for more specialised applications, 

such as for transport vehicles, marine purposes, and 
| aircraft. The sections dealt with comprise equal angles 
from } in. by } in., up to 7 in. by 7 in.; unequal angles 
| from 1} in. by 1 in., up to 8 in. by 4in.; channels from 
| 3 in. by 1} in., up to 8 in. by 34 in.; beams from 3 in. 
by 1} in., up to 8 in. by 5 in.; and T bars from 
1 in. by 1 in. up to 6 in. by 6 in. The dimensions and 
properties specified for the sections correspond with 
those laid down for standard steel sections, namely, 
thickness, radius of root, calculated weight in pounds per 
foot, sectional area in square inches, centre of gravity, 
moments of inertia, radii of gyration and moduli of 
section. For general information, an appendix, describ- 
| ing the general mechanical properties of the wrought 
| aluminium alloys from which these sections are to be 
| produced, is included. [Price 2s., postage included. ] 

Tapping- Drill Sizes.—At the request of the Machine- 

Tool Control, the British Standards Institution have 
recently prepared and issued a British Standard 
Schedule of tapping-drill sizes for all the standard 
screw threads in common use. The Schedule is 
designated B.S. No. 1157-1944, and the particular 
| screw threads dealt with are B.S.W., B.S.F., and B.S.P. 








| (parallel) threads, in accordance with B.S. No. 84-1940 ; 
| B.A. threads, in accordance with B.S. No. 93-1919 


j}and C.F. (M.E.) 6521; metric threads, in accordance 
| with B.S. No. 1095-1942 ; and American National Fine 
and American National Coarse screw threads, in 
accordance with the U.S. Bureau of Standards Hand- 
book, H 28-1942. Particulars of all these threads are 
also to be found in British Standard Handbook No. 2, 
entitled Workshop Practice. In preparing the Schedule, 
it has been realised that the actual minor diameter of 
tapped holes will seldom be exactly equal to the 
nominal size of the tapping drill used, since, owing to 
““ wobble ” and unsymmetrical sharpening of the drill 
point, the drill will tend to cut a diameter larger than 
its own, and, further, when tapping ductile materials, 
there is a tendency for the metal to be squeezed down 
towards the roots of the threads of the tap. In such 
cases, the minor diameter of the tapped hole may be 
even smaller than the diameter of the drill employed. 
With these considerations in mind, the tables give, under 
the heading “‘ Stock Drills,”’ all the sizes of standard 
drills, the diameters of which fall within the correspond- 
ing maximum and minimum limits for the minor 
diameter of the nut. The tables also give, for general 
guidance, the percentage depth of engagement which is 
associated with each drill size. [Price 2s., postage 
included. } 





SKEFKO BALL BEARING COMPANY, LimITED.—Long- 
service certificates were presented recently to more 
than 120 members of the staff of the Skefko Ball Bearing 
Company, Limited, Luton. The qualifying period for the 
award is 25 years and among the recipients were two 
managing directors and other senior executive officers. 


BLACKMAN VOLUME Fans.—The publication of a 
booklet by Messrs. Keith Blackman Limited, Mill Mcad 
Road, Ferry-lane, Tottenham, London, N.17, entitled 
Blackman Volume Fans, gives in a compact form a large 
amount of data relating to the performance, current con- 
sumption, volume of air delivered, pressure head, speeds, 
etc., as well as particulars of the standard sizes and types 
of fans and of some auxiliary apparatus, such as starting 
and regulating switches and various types of shutter. 





The bogie | 


It is understood that this addi- | 
tional cylinder will shortly be added to the first trailer | 














PERSONAL. 


Tue Board of Trade have announced that Mr. S. 4 
SADLER Forster, Regional Controller of Factory and 
Storage Premises at Cambridge, has been appointed 
Regional Controller at Newcastle-upon-Tyne. He wil] 
also represent the Board of Trade on the Northern 
Regional Board in succession to Dr. J. T. Barney, 
Mr. R. WALTERS, Regional Controller of Factory and 
Storage Premises at Nottingham, has been made Revi nal 
Controller at Cambridge, and Mr. M. WEBER, Regional 
Controller at Newcastle, has been made Regional (on- 
troller at Nottingham. 

Mr. J. H. Wurre.ey, of the Consett Iron Company, 
Limited, Consett, Co. Durham, has been awarded the 
honorary degree of D.Sc., of the University of Durham. 

Mr. Ricuarp H. Fox, who has been secretary and 
solicitor to the Central Electricity Board since March, 
1929, has relinquished these positions. As from July 1, 
Mr. O. A. SHERRARD, now deputy secretary, will become 
secretary, and Mr. C. L. Poyser, now deputy solicitor, 
will become solicitor. 

Messrs. E. R. and F. Turner, Limited, incorporating 
Bull Motors, of Ipswich, announce that Mr. 8. |} 
STEWARD has been appointed to the board. Mr. Steward, 
who has been associated with Bull Motors for 23 years 
at present holds the appointment of Director of Industrial 
Electrical Equipment, Ministry of Supply. 

Mr. D. S. Causer, A.M.I.Mech.E., A.M.L.E.E., h 
been elected President of the Drawing Office Material 
Manufacturers and Dealers Association. 

Mr. J. S. Warrmore, late chief engineer to John 
Lysaght, Limited, has been appointed representative in 
Wales of W. H. A. Robertson and Company, Limited 
His address is “‘ Bermuda,” Glasilwch, Newport, Mon. 

Bricaprer F. Fietp, A.M.I.Mech.E., Director 
Mechanical Engineering, Australian Army, has 
elected President of the Institution of Automotive 
Engineers (Australia). Brigadier Field is also a member 
of the Council of the Institution of Engineers (Australia) 

Mr. W. GrL_espre, M.Eng., A.M.I.Mech.E., has been 
appointed senior lecturer in mechanical engineering at the 
County Technical College, Wednesbury. 

The Minister of Supply has appointed Sm VYVYA™ 
Boarp, D.S.O., M.C., Senior Economy Officer of the 
Ministry, to be Rubber Controller, in succession to 
COLONEL E. Gore-Browne, D.S.O., O.B.E., who has 
resigned the appointment on his election as chairman of 
the Southern Railway Company. Sir Vyvyan will 
continue to be the Minister’s adviser on economy matters. 

Dr. D. H. Incatt, F.LC., F.Inst.P., Principal of the 
Borough Polytechnic, London, 8.E.1, has been made an 
honorary member of the Institution of Heating and 
Ventilating Engineers. 

Mr. R. C. Prescorr, M.Se., M.I.Mech.E., lately Major, 
R.E.M.E., has returned to his position as Principal of 
the Kenrick Technical College, West Bromwich. 

Sm Joun Forster, chairman of the Railway Staff 
National Tribunal, has been appointed chairman of the 
National Arbitration Tribunal in succession to Lorp 
Smmonps, who relinquished the position on becoming 
Lord of Appeal. 

On page 368, ante, we announced that Ma. E. W. 
STEELE had been appointed general manager of works 
of Messrs. Metropolitan-Vickers Electrical Company, 
Limited. The firm now inform us that he has been 
elected to the board of directors and that his official 
title is director and general manager of works. Mr. T 
FRASER has also been elected to the board. 

The Minister of War Transport has appointed Mr. A. H. 
Dopp, B.Eng., A.M.Inst.C.E., who has served since 1922 
with the Divisional Road Engineer, Scotland Division, 
to be Divisional Road Engineer for the North Western 
Division, in succession to the late Lt.-CoLt. R. HOWELL 
Davies, D.S.O., M.Inst.C.E. 


of 
been 





Tue Late Mr. G. A. DupLey.—We note with regret 
the death of Mr. George Albert Dudley, which occurred 
at his home in Uddingston, Glasgow, on May 11. Mr. 
Dudley, who was well known in Scottish industrial circles, 
especially the iron and steel trades, had been for the 
past 25 years district manager and representative at the 
Wishaw Works of Messrs. Thos. W. Ward, Limited, 
Albion Works, Sheffield. Before going to Wishaw he 
was Messrs. Ward’s representative in South Stafford- 
shire and had been in their service for 33 years. 


Frtm ON Hovse PREFABRICATION.—An exhibition of 
films, which will include a demonstration of the Seco 
System, an English method of prefabrication as applied 
to housing, is to be held by the Westminster Branch of 
the Association of Building Technicians at 6.30 p.m., on 
Thursday, June 8, in the Alliance Hall, Palmer-street, 
London, 8.W.1. Further particulars and tickets are 
obtainable from the secretary of the Branch, Mr. D. E. 
Morrison, A.R.1I.B.A., 34, Heathway-court, Finchley- 
road, London, N.W.3. (Telephone: SPEedwell 1996.) 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—Sheffield industry is making steady 
progress with the production programmes. Sufficient 
labour is available for all requirements, and the shorter 
working week is affording a much-needed rest for opera- 
tives and heads of departments. Scope is afforded for 
a litthe more commercial work and a more vigorous policy 
is being developed by some firms who have been re- 
organising their outside representatives who have had 
little te do for alongtime. Some foundries of the district 
are actively employed in meeting the requirements of 
municipal and other authorities, and water boards. Spun 
and cast-iron pipes for gas and water have been exten- 
sively supplied. There is a strong demand for raw 
materials for the iron and steel trades. Iron and steel 
scrap is being extensively consumed, and would be more 
freely available if the supply of labour at the sorting 
yards were greater. Ferro-alloys are in adequate supply, 
and the make of pig-iron has returned to a normal level. 
South Yorkshire Coal Trade.—The coal supply position 
is improving, thanks to reduced absenteeism and a desire 
on the part of some mineworkers to atone for their 
recent behaviour. Constant direction of outputs is 
essential to ensure that priority claims are satisfied. 
There is little free coal of good quality, and non-essential 
users are acquiring inferior fuels such as washery fines. 
The railway companies are receiving good deliveries of 
locomotive hards and are able to make some addition 
to their stocks. Washed and graded steam coal is fully 
sold for the month in many cases. Coking coal is in 
better supply, and coke-works have been able to get 
back almost to their normal activity. Furnace coke is 
more freely available, and all works coke is gradually 
becoming more plentiful. The domestic market for coke 
has to be content with short supplies. House coal is 
also on short supply owing to the fact that house coal 
qualities are being used to supplement deliveries of 
steam coal, It is not possible for house coal merchants 
to give the full sanctioned deliveries. The strength of the 
home demand is keeping export business on a small scale. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—It was announced last week 
that the executive of the Mineworkers’ Federation of 
Great Britain had rejected a plan put forward by South 
Wales to cut the extra pay granted to skilled workers 
under the Government four-year plan from 1s. a day to 
6d., the object being to ensure that a larger number of 
men should benefit from the increase. It had been 
announced previously that in South Wales a total of 
18,428 employees would receive the extra pay. The 
Federation, however, adhered to the previous agreement 
and decided that the increase should remain at lis. a 
day in every district. Little fresh business was under 
negotiation on the Welsh steam-coal market throughout 
the week. The demand was maintained for all classes 
in both home and foreign sections, but with collieries 
still busy in maintaining deliveries to the essential users, 
supplies were difficult to arrange. As a rule producers 
held sufficient priority business on their books to account 
for practically the whole of their potential outputs and 
prospects of any easing in the present position were 
therefore remote. Exports were limited to cargoes 
destined for essential users in the war zones and for the 
coaling depots. There was a steady inquiry for the large 
classes, which were well sold forward and were firmly 
maintained. Recent strength continued to rule for the 
sized and bituminous small sorts which were in keen de- 
mand but remained extremely scarce. There was a 
steady inquiry for best dry steam smalls, which were 
firm, but the inferiors moved off steadily. Little 
interest was shown in gas cokes which were freely avail- 
able, but the demand was maintained for the foundry 
sorts. Patent fuel was active in the home trade. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states 
that business in tin-plates and substitutes is again more 
active as users are covering their requirements for the 
third period of the present year. Some good orders 
have been placed. The demand for steel sheets is 
maintained and the rolling milis are fully employed. 
Iron and steel scrap has a weaker demand and as users 
are now well supplied they are curtailing their orders 
for certain grades. The prices of iron and steel products 
are as follows :—Standard-quality coke tin-plates per 
box of 108 Ib. containing 112 plates measuring 20 in. 
by 14 in., 29s. 9d. f.o.r. for home consumption, and 
30s. 9d. f.0.b. for export. Tin-plates carrying heavier 
coatings 30s. and 30s. 4$d. per box f.o.r. for home con- 
sumption. Unassorted tin-plate base uncoated plates 
25s. 9d. per box f.o.r. at makers’ works. Galvanised 
corrugated steel sheets, No. 24 gauge, in bundles, 
261. 2s. 6d., and steel-sheet and tin-plate bars, 121. 2s. 6d., 
all per ton, delivered. Welsh hematite pig-iron 61. 14s., 
and Welsh basic pig-iron, 61. 0s. 6d., both per ton, 
delivered, and both subject to a rebate of 5s. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Output has increased during the 
past week and although fuel and transport restrictions 
still remain, the demands have been met fairly satis- 
factorily. There are now fewer steel furnaces in opera- 
tion, but as yet, there is no reduction in the number of 
blast furnaces working. Owing to large stocks of cold 
ingots, re-rolling firms have been able to maintain their 
output when the production of steel ingots was somewhat 

duced. The p t output is exceeding the demand 
and there is likely to be a reduction in working hours. 
A marked feature of the trade has been the falling off in 
the demand for plates; deliveries can now be made in 
@ few weeks, whereas until recently many months were 
required. Bars and sections are also in diminishing 
demand but business is active. Sheetmakers are as 
fully engaged as are makers in any branch of the steel 
trade, although demands on them are somewhat irregular. 
Heavy material and medium plates are in little demand 
as compared with light sheets. Having been limited for 
so long to production on a small scale, the light-castings 
industry is looking forward to increased activity when 
it is decided to undertake the building of stee] houses on 
a large scale. It is thought that the Government may 
proceed with the placing of orders for cookers, stoves, 
refrigerators, etc., which fittings will have to be delivered 
at the site when the erection of the buildings is com- 
menced. Current quotations are unchanged and are as 
follows :—Boiler plates, 171. 12s. 6d.; ship plates, 161. 3s. ; 
sections, 151. 8s.; medium plates, 4 in. and thicker, 
rolled in sheet mills, 211. 15s.; black-steel sheets, No. 
24 gauge, 221. 15s.; and galvanised corrugated sheets, 
Nov 24 gauge, 261. 2s. 6d., all per ton, for home delivery. 

Malleable-Iron Trade.—There is no change to be re- 
ported in this trade. 

Scottish Pig-Iron Trade.—The production of pig-iron 
has kept pace with the demand during the week. Supplies 
of raw materials are adequate and no change has been 
made in prices. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The 4d d for material for war 
requirements is somewhat less urgent, but iron and steel 
producers have extensive bookings for many commo- 
dities and further orders for certain classes of material 
cannot be placed except for delivery considerably ahead. 
The restriction on fuel supplies continues to prevent 
full production at cértain plants and a shortage of wagons 
is still hampering the distribution of tonnage. A slight 
diminution in the activity at both light and heavy 
foundries has reduced the demand for pig iron, the con- 
sumers of which can now readily obtain parcels for all 
essential requirements. Re-rollers of steel have sufficient 
orders to last until the late autumn, and nearly all 
finished-steel plants are likely to be actively engaged for 
some time. 
Foundry Iron.—Foundry pig is in only moderate 
demand. Users are not desirous of increasingt heir 
stocks and, to check the accumulation of tonnage, alloca- 
tion licences are issued sparingly. The output of Cleve- 
land qualities is still small and for a long time North East 
Coast founders continue to obtain supplies of pig from 
the Midlands. 
Hematite, Low-Phosphorus and Refined Iron.—The 
demand for hematite is a little easier, but while there is 
rather less difficulty in obtaining supplies, the strict 
adherence to the control of distribution regulations is 
still necessary to ensure that parcels reach the works 
at which they are most needed. Outputs of low-phos- 
phorus grades of iron, as well as of refined qualities, are 
satisfactory. 
Manufactured Iron and Steel.—While sufficient semi- 
finished iron and steel to keep re-rolling plants fully 
employed is obtainable, stocks of imported steel semies 
are being drawn upon to some extent and consumers 
are accepting considerable quantities of inferior material. 
Prime billets are in strong demand. Larger deliveries 
of ingots would be welcome. The finished-iron works 
are busy with heavy work, but prompt attention could 
be given to new orders for the lighter commodities. Most 
finished-steel producing plants are as actively engaged as 
conditions permit. Heavy joists are still in small demand 
and the moderate contracts on hand are approaching 
completion, but makers have ample orders for other 
products. A steady flow of specifications for light sec- 
tions and small bars is maintained. Parcels of yailway 
requisites are readily taken up as they become available, 
and colliery equipment continues in good demand, but 
the greatest pressure is for sheets, the outputs of which 
are sold well ahead. Plate makers are heavily sold, but 
pressure for delivery is slightly easier. 
Scrap.—The supply of the heavier varieties of iron and 
steel scrap is still less than the demand. Larger deliveries 
of heavy steel and good cast iron, as well as of machinery 








metal, are needed. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. General Meeting. ‘“‘ Condensing Locomotives,” 
by Professor G. V. Lomonossoff and Captain George 
Lomonossoff. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Measure- 
ments Section: To-night, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. Lecture on “ Foundations 
of Electrical Measurements,” by Dr. L. Hartshorn. South 
Midland Students’ Section : Thursday, May 25, 6.30 p.m., 
The James Watt Memorial Institute, Great Charles- 
street, Birmingham. Annual General Meeting. ‘“‘ The 
High-Voltage Laboratory, with Special, Reference to 
Impulse Testing,” by Mr. O. D. Penzig. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Saturday, 
May 20, 2.3Q p.m., The Hotel Metropole, Leeds. ‘“‘ New 
Techniques in Building Construction,” by Mr. R. Fitz- 
maurice. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
May 23, 2.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Joint Meeting with 
The Chemical Engineering Group of the SociETY OF 
CHEMICAL INDUsTRY. “ Improvements in Acid-Resisting 
Silicon-Iron Alloys,” by Dr. J. E. Hurst. (To be preceded 
by an informal luncheon at 12.45 p.m., at Stewart’s 
Restaurant, Piccadilly, W.1.) 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, May 23, 5 p.m., The James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“ Petrol: Its Development, Past, Present and Future, 
with Some Notes on the Potentialities of High-Octane 
Fuels for Road Vehicles,” by Mr. H. Fossett. 

INSTITUTION OF CIVIL ENGINEERS.—Structural and 
Building Engineering Division: Tuesday, May 23, 5.30 
p.m., Great George-street, Westminster, 8.W.1. “ River 
Walls, Jetties and Ancillary Buildings,” by Mr. F. 8. 
Snow. 

INSTITUTION OF WATER ENGINEERS.—Wednesday, 
May 24, 10 a.m. and 2.15 p.m., The Waldorf Hotel, 
Aldwych, W.C.2. Summer General Meeting. (i) Annual 
Report of the Work of the Institution. (ii) Presidential 
Address, by Mr. Thomas E. Hawksley. (iii) “ Surge 
Control in Pipe Lines,” by Mr. Charles F. Lapworth. 
(iv) “‘ Water Supply : Economic and Social Influences,” 
by Mr. Delwyn G. Davies. (v) Discussion on Post-War 
Water Supply. (There will be a lunch at 1 p.m., at the 
Waldorf Hotel.) 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, May 24, 6 p.m., The Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminster, 8.W.1. “Heating, Past, Present and 
Future,” by Mr. J. R. Kell. 

INSTITUTION OF THE RUBBER INDUSTRY.—Wednesday, 
May 24, 6.30 p.m., The Royal Society of Arts, John 
Adam-street, W.C.2. Annual General Meeting. ‘“ Syn- 
thetic Rubber Processing,” by Dr. R. J. Tudor, to be 
read by Mr. M. M. Heywood. 

INSTITUTION OF ENGINEERING INSPECTION.—Thurs- 
day, May 25, 5.30 p.m., St. Ermin’s Hotel, Westminster, 
S.W.1. Lecture: “Some Applications of X-Rays in 
Engineering,” by Dr. L. Mullins. 





FvEL LUNCHEON CLUB.—The next meeting of mem- 
bers of the Fuel Luncheon Club will take place at the 
Connaught Rooms, Great Queen-street, Kingsway, 
London, W.C.2, at 12.40 p.m. for 1.10 p.m.,:on Friday, 
May 26. The after-luncheon address will be delivered 
by Mr. Smith D. Turner of the American Embassy, who 
has chosen as his subject “‘ Response of the United States 
Oil Industry to the Impact of War.” The office of the 
secretary of the Club is at 30, Bramham-gardens, London, 
8.W.5. 





Tue INSTITUTION OF ELECTRICAL ENGINEERS.—In 
response to numerous requests, a meeting of the Measure- 
ments Section of the Institution of Electrical Engineers 
has been arranged to continue the discussion of the sub- 
ject “‘ The Consumers’ Supply Control Unit of the Future 
and its Effect on the Design of the Electricity Meter.” 
The original discussion, on March 31, dealt with the con- 
trol unit and it has been suggested that, while further 
consideration of that subject would be of value, many 
members desire also to discuss the important and relevant 
questions of the rating and design of the electricity meter. 
The meeting will be held in the lecture theatre of the 
Institution, Savoy-place, Victoria-embankment, London, 
W.C.2, at 3.30 p.m. on Wednesday, June 14, after the 





Section luncheon on that date. 
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Offices for Publication and Advertisements, 
95 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TaxcrarHic {“ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TazrHons Nomeze—TEMrie sar 3663 (2 lines). 





The Editorial and Publishing de- 


partments have now returned to. 


the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 


STRAND, LONDON, W.C.2.| 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick r copies #3 3 0 
For all other places abroad— ; 
Thin paper copies #3 3 0 
Thick paper copies 3.7 6 


Foreign and Colonia] subscribers receivitig incom- 
plete copies th h the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


The for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
eneinch. If use is made of a box No., the extra charge 
is ls. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an adverti t es an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 








TIME FOR RECEIPT OF ADVERTISEMENTS. 





All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 


Orders should be made payable at Bedford Street, 
3trand, W.C.2. 
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ENGINEERING ASPECTS OF 
| POST-WAR HOUSING. 


From all the arguments, discussions, and inter- 
| play of conflicting opinions on the subject of post- 
| war housing, two facts stand out clearly and un- 
| equivocally : namely, that the magnitude of the 
essential programme of new construction far exceeds 
| anything that has gone before or that the building 
|industry is capable of undertaking and speedily 
completing with its pre-war complement and equip- 
| ment, and that something better is expected in the 
| way of house design and quality of construction 
|than characterised most of the cheaper houses 

erected in the years immediately after the previous 
war. Between 1919 and 1939, about 4} million 
houses were erected in Great Britain, the majority 
| of them being of cheap types and differing little in 
their construction from the usual practice of the 
previous 20 or 30 years except that they made 
general use of quantity-produced windows and doors 
|in place of the made-on-site joinery that had been 
| customary ; and, in spite of a great multiplication 
of local building by-laws, the quality of their design 
and construction was not conspicuously good. It 
| has been estimated that between 3} and 4} million 
houses will be needed after the present war in a 
space of not more than ten years; and, with so 
much comparatively recent experience as a guide 
or a warning, there will be undoubtedly a demand 
for a better average standard of construction as well 
as for a more generous provision of labour-saving 
and other accessories. The only means whereby these 
requirements can be reconciled—especially in view 
of a possible shortage of the traditional materials 
and of building-trade personnel of the right quality 
—is by a much closer liaison between the building 
and engineering trades, and by the application to 
| building practice of some of the methods of pro- 
| duction, and of organisation, that have now become 
|commonplace in manufacturing industry. 

The tendency towards a change in. the methods 
and materials of building construction was evident 
before the outbreak of the present war and* was 
| recognised—and, in various ways, encouraged—by 
| the activities of the Building Research Station of 
|the Department of Scientific and Industrial Re- 
search ; but those activities were on a comparatively 
small scale, much too small to meet the obvious 
needs of the present and the early future. To make 
more effective provision for the enormous tasks of 
building reconstruction and replacement which lie 











ahead, the Minister of Works appointed a number 
of Post-War Building Study Committees, which 
have carried out, to date, some extensive researches ; 
and Codes of Practice Committees also were set 
up, to deal with civil engineering, public works, 
and other special fields. One of the most important 
moves, however, was the appointment of an Inter- 
Departmental Committee on House Construction, 
formed in September, 1942. This Committee has 
now prepared a report,* embodying much material 
gathered by its Technical Sub-Committee, and has 
presented it to the Minister of Health, the Minister of 
Works, and the Secretary of State for Scotland. 

The terms of reference of the committee were “‘ to 
consider materials and methods of construction 
suitable for the building of houses and flats, having 
regard to efficiency, economy, and speed of erection, 
and to make recommendations for post-war prac- 
tice” in the light of the considerable body of 
evidence that had been accumulated. They drew 
up a programme of work, divided into five stages, 
the first being the investigation of the alternative 
methods of house construction used in the years 
between the two wars, and to advise on such methods 
as might appear to be applicable to post-war needs ; 
this part of the programme constitutes the subject- 
matter of the present report. Subsequent inquiries 
were to be directed to methods of prefabrication ; 
proposals for new methods of construction; the 
proposals put forward by the Study Committees of 
the Directorate of Post-War Building, Ministry of 
Works; and the formulation of recommendations 
for the testing of methods of construction. 

So far, the committee state, they are not pre- 
pared to express any opinion on prefabrication, 
except for a few brief comments on its existing use. 
The observation is made, however, that “the term is 
too frequently applied to the manufacture of the 
entire house and its rapid and mechanical erection 
on the site, rather than to the application of factory 
methods in the mass production of certain com- 
ponent parts, thereby reducing site costs.” Else- 
where in the report the committee remark that the 
production of materials is not likely to present so 
formidable a problem as obtaining a supply of 
trained building operatives; and that attention 
must be directed to supplementing conventional 
methods by new techniques which will make possible 
the employment of labour at present unskilled in 
building. “ In particular,” they add, “ full co-opera- 
tion between the building and engineering trades 
will be essential.”” As a basis of comparison, it was 
decided to adopt the 11-in. brick cavity wall as the 
standard construction, this being regarded as pre- 
ferable to the 9-in. solid brick wall, which had 
failed frequently to prevent damp penetration. 

The report is divided into three main sections, 
with various appendices. The first part deals with 
suggested basic technical considerations of house 
construction—-strength and stability, moisture pene- 
tration and condensation, thermal and sound insula- 
tion, fire hazards, maintenance, etc.—and compares 
the desired standards in these several respects with 
those of the normal brick house. The second part 
is concerned with the alternative forms of con- 
struction used in the inter-war period, and examines 
in considerable detail the qualities of a number of 
types of steel-framed and metal-clad houses. The 
third part consists of notes on materials—damp- 
proof membranes for concrete ground floors, floor 
finishes, linings for walls and ceilings, the various 
lightweight aggregates and concretes, and external 
renderings. The report does not deal with fittings 
and equipment; these, of course, are outside the 
terms of reference stated, yet it would seem that 
they cannot be ignored entirely as factors affecting 
the economy of certain forms of construction. 

The four classes of wall construction examined 
are the concrete wall, timber construction, steel 
frames with various internal and external coverings, 
and the metal-clad type. The first-mentioned is 
regarded favourably as an alternative to brick, 
especially as it offers good scope for the employ- 
ment of unspecialised labour, and the committee 
have asked the Ministry of Works, accordingly, to 
inquire into the possibility of extending the pro- 





* Post-War Building Studies No. 1.—House Construc- 
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duction of lightweight aggregates and lightweight | 
concretes. They are well disposed, also, towards 
timber construction, while admitting the increased 
fire hazard and the greater liability to vermin 
infestation, and the dependence of this type of 
construction on the availability of suitable timber. 
The steel-framed house is regarded as opening up 
prospects for the evolution of new methods of floor 
and roof construction, as well as walling, and here 
again it is recommended that further investigation 
and experiment should be undertaken. Metal-clad 
houses—which the report shows to be more numer- 
ous than seems to be generally appreciated—are 
thought to offer opportunities to employ some of 
the labour and the factory space now devoted to 
war industries. It is considered, however, that these 
four systems may not go far enough to supplement 
the present productive capacity of the building 
industry ; and, therefore, further systems suitable for 
operation by unskilled labour are being examined. 

It may be supposed that one of the “ further 
systems’ under consideration when the report 
was compiled was that adopted for the Ministry's 
all-steel prototype temporary house, now on view 
to representatives of local authorities at Millbank, 
London, S.W.1, and described in general outline 
on page 353, ante. A noticeable feature of this 
house, as we observed in that note upon it, is that 
it is a product of the engineering industry rather 
than the building industry. Many of the com- 
ponents and fittings are of pressed steel, and it is 
understood that the plant of motor-body builders 
will be used to produce them in the quantities 
needed to meet the most urgent post-war demand. 
This type of house is intended only as a temporary 
expedient, while more permanent housing schemes 
are being completed in accordance with the accepted 
reconstruction plans for particular districts, but 
the principle of distributing the prefabrication as 
widely as possible to utilise labour not normally 
concerned in housing is likely to be followed in the 
case of the more permanent structures also. 

There should be considerable scope, however, for 
a more extensive adoption of sound engineering 
practice in the equipment of the houses to be 
erected or reconditioned after the war; and, by 
degrees, to houses in general, whether constructed 
in large numbers by local authorities or simply to 
the order of private purchasers. One of the points 
mentioned at the outset as important in any pro- 
posal for new methods of house construction was 
the question of maintenance and durability. As any 
householder knows only too well, however, this is 
a matter which is not confined to the structure of a 
house ; 90 per cent. of the maintenance work that 
he has to undertake or pay others to undertake, 
apart from painting, concerns fittings and equip- 
ment, and it is here that a great deal of difficulty 
is often encountered. On a previous occasion we 
have commented on the annual wastage of water 
caused by defective washers on taps, and the saving 
that might be effected by the general adoption of 
washerless taps. There are many other directions 
in which the application of ordinary good engineer- 
ing practice would conduce greatly to a reduction 
of maintenance costs. 

Electric light and power systems and fittings in 
houses could be made as substantial, in relation 
to the use that is likely to be made of them, as those 
in factories or on board ship. The first cost is 
bound to be increased somewhat above the 8s. or 
so per point that was paid to wiring contractors 
on some housing schemes during the inter-war 
years, but not beyond reason if the matter is tackled 
along sensible lines. Simple things like lock springs 
need not cause the trouble that they do; cleaning 
plugs in sink traps can be made more readily re- 
movable, and watertight when replaced, by very 
small improvements in design ; the cost of design- 
ing and constructing water-pipe systems so that 
sections can be isolated in case of need would add 
very little to the cost of a housingestate; and so the 
catalogue might be continued. The essential point 
is to ensure, as is done in all sound engineering 
practice, either that failure shall not take place 
or that, if it does, replacements, or new and accu- 
rately interchangeable parts, can be obtained 
speedily and fitted without the need for skilled 
labour or special tools. 








DRAWING OFFICE 
PROCEDURE. 


Tue idea that a drawing office is a non-productive 
part of a manufacturing organisation is not likely 
to get much attention from those who are concerned 
with modern industrial methods. Tradition asserts 
that in the early development of mechanical engin- 
eering, machines were constructed by the shops on 
little more than verbal instructions from the office. 
If this were ever so, the conditions it represented 
have long since passed, but nevertheless the system 
on which the smallest detail is controlled by the 
drawing office is of comparatively recent develop- 
ment. As a non-mechanical example, it is not a 
great many years ago since the arrangement of the 
instrument wiring on the back of switchgear panels 
was frequently left to the shops. Good practice 
now requires that the position of every wire and its 
method of attachment should be shown on the draw- 
ings. No doubt other examples might be found, 
but in most, if not in all, cases, every detail is now 
rigidly specified on the drawings. 

In view of the modern complete control of the 
products of the shops by the design and drawing 
offices, the idea that these latter are non-productive 
has become almost meaningless and it would not be 
worth mentioning did it not figure in the introduc- 
tion to an instruction book just published by the 
British Standards Institution.* The pamphlet 
forms one of a series entitled “* Booklets on Office 
Aid to the Factory.” In deprecating the idea 
that a drawing office is non-productive, the intro- 
duction states that “it is important to foster a 
mentality which recognises that the Design and 
Drawing Offices form a most vital link in the chain 
of production.” Actually, no one responsible for 
running a progressive engineering firm would require 
to.“ foster” such an outlook ; it forms the basis of 
his point of view. Possibly it is intended that the 





idea should be fostered in subordinates or other 
departments. When it is added that “ to economise | 
unduly . . . in the quality of the drawing material | 
used, is likely to prove a costly policy in the overall 

efficiency of the undertaking,” it may be that the 
purchasing department is in mind. This is a section | 
of a works that a shop manager may be sometimes 
inclined to think of as non-productive. The drawing | 
office, he may say, does at least produce drawings. 

The pamphlet does not mention the purchasing | 
department ; no doubt it is, or will be, dealt with 
in one of the other booklets of the series. But a 
consideration of the respective functions of the | 
drawing office and purchasing department accen- | 
tuates the statement that the former is “ a most vital 
link in the chain of production.” The same remark | 
might no doubt be made about the latter, as if | 
unsuitable material is supplied to the shop, either | 
their output or the quality of their work will suffer. 
The purchasing department is in the difficult posi- 
tion that the purely commercial interests in a firm | 
are apt to judge its efficiency by the savings it can | 
make. In so far as a knowledge of markets and | 
foresight enable it to obtain suitable supplies at a| 
minimum price, saving is a measure of efficiency, | 
but if these minimum prices are associated with 
inferior quality the “savings” may in the long 
run prove an extravagance, although it may not be 
easy to trace its impact. 

In a way, the same thing applies to the drawing 
office, in which term the designs department may 
be held to be included. Designs may be produced 
which operatively are satisfactory but which involve 
undue manufacturing costs. Again, the impact of 
the extra cost may not be easy to trace. An efficient 
costing department will produce figures for labour 
and material consumed in the production of an 
article, but it is hardly its business to ascertain what 
savings might have been made if the article had been 
designed in a different way. It may be assumed 
that design is in the hands of skilled men who have 
full knowledge of manufacturing procedure, but much 
of the detail of design is carried out by draughtsmen 
who, in general, will not have the same experi- 
ence as their chiefs. The importance of shop sense 





* Drawing Office Organisation. B.S.1100. Part 9. 
1944. London: British Standards Institution, 28, 
Victoria-street, 8.W.1. [Price 2s. post free.] 
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in draughtsmen is generally recognised and jn the 
British Standards Institution booklet it is stateg 
that it is usual for them to receive three years 
practical training in the machine shop and assem)ly 
departments. There are few firms in which the 
staff of the purchasing department undergo , 
similar training, and it might eliminate some of the 
disputes between shop and office if this were a more 
general practice. 

The booklet has been produced with the approval 
of the Minister of Production, who, presumably. 
considers it will be of assistance in the present 
munitions drive. As excessive demands on output, 
and shortage of skilled staffs, have resulted in many 
men being loaded with responsibilities somewhat 
out of balance with their previous experience and 
training, it is likely that it may prove widely 
useful, but many who have spent years in the 
drawing office will find much of it of an obvious 
nature, such as the statement, for instance, in the 
section dealing with women tracers, that the diffi. 
cult work should generally be done by experienced 
workers, but that the simpler details can well be 
handled by improvers. Self-evident remarks of this 
kind are, no doubt, inevitable in an instruction book 
which seeks to cover any field in detail and although 
the truth of this particular example may be unduly 
manifest, the fact that an attempt has been made 
to cover every aspect of drawing-office organisation 
is of value from the point of view of the less 
experienced. 

This remark is not intended to convey the impres- 
sion that those who have had long experience in 
the running of drawing offices will not find anything 
in the booklet which they do not already know. 
As it represents the combined practice of many 
firms and organisations, it is probable that even 
those who have spent many years in the operation 
of drawing offices may find something which has 
remained outside their experience and which they 
can usefully apply. A possible example is furnished 
by the section dealing with “ Statistics and Work 
Charts.” By means of daily time sheets, made out 
by the draughtsmen, it is possible to build up 
statistics for particular kinds of products, or con- 
tracts, from which the average time and the number 
of drawings for similar work in the future may be 
estimated. No doubt many drawing offices use 
such time sheets for the purposes of allocating costs 
on a particular piece of work, but the suggestion 
is that, apart from their primary purpose, they may 
be used as a basis for a statistical investigation 
which will furnish information for future contracts 
or tendering. Most chief draughtsmen and leading 
hands can give estimates of the amount of time 
necessary for the preparation of drawings for any 
job which is in the general line of work already 
done, but if the estimate can be based on analysed 
statistical information, it is likely to be more 
accurate than what is, after all, little more than a 
guess, no matter on how much experience it may be 
founded. 

It will be understood that this booklet is not a 
standard specification. Its purpose is to direct 
attention to “certain aspects of the organisation, 
equipment and work of drawing offices, with a view 
to increasing their efficiency, and thus giving the 
greatest possible aid to factory production.” It is 
thought that the information given in the book 
should be especially helpful to small firms. To ob- 
tain maximum benefit from it, however, it is neces- 
sary to use it in conjunction with B.S. 308-1943, 
which isa recent revision of the 1927 edition of Engi- 
neering Drawing Office Practice. Although this is de- 
scribed asa standard specification, it also contains a 
good deal of descriptive material, some of which is 
repeated in the booklet. This applies, for instance, to 
the information dealing with the reproduction of 
drawings, and the storage of drawing paper and 
cloth. As a specification, B.S. 308-1943 is a good 
deal less specific than many British Standard speci- 
fications. On methods of projection, for instance, 
although it states that first-angle projection is the 
British standard, it admits and illustrates third- 
angle projection and even the irregular union of 
the two in which side views are shown in third-angl 
projection and plans in first-angle projection. Thi 
system, or lack of system, which is sometimes me 
appears to have nothing to commend it. 
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NOTES. 
‘Tue INSTITUTION OF CiviL ENGINEERS. 

Ar a meeting of the Railway Engineering Division 
of the Institution of Civil Engineers, held at the 
Institution, Great George-street, London, 8.W.1, on 
Tuesday, May 16, two papers were presented, dealing 
with recent experimental work on reinforced-con- 
crete sleepers, carried out on the London Midland 
and Scottish Railway. The first was by Mr. F. C. 
Johansen, M.Sc., of the L.M.S. Railway Research 
Department, and the second by Dr. F. G. Thomas, 
of the Road Research Laboratory of the Department 
of Scientific and Industrial Research, which had 
collaborated with the L.M.S. Railway in the work. 
The purpose of the research, which was inspired by 
the war-time need to reduce imports of timber, was 
to study the effects of high-speed rail traffic on 
commercially-manufactured concrete sleepers; to 
ascertain the causes of defective performance ; to 
appraise the design features of the trial sleepers and 
the service factors to be considered by designers ; 


INSTITUTION OF NAVAL 
ARCHITECTS. 


THE leading article in last week’s issue of Enet- 
NEERING, on page 371, ante, gave, under the title 
** Water-tube Boilers for Merchant Ships,” a general 
account of the substance of the five papers which 
comprised the symposium on marine water-tube 
boilers held by the Institution of Naval Architects 
in the lecture hall of the Institution of Mech- 
anical Engineers on Wednesday, May 10, and 
Thursday, May 11. An abridgment of the opening 
paper of the symposium, presented by Sir Stephen 
J. Pigott, D.Sc., vice-president, in the absence of 
the author, Mr. John Austin, member of council, 
will be found on page 396 of this issue. A sum- 


|mary of the discussion following the reading of 


the papers is given below. The chair was occupied on 
May 10 by the President of the Institution of Naval 





Architects, Admiral of the Fleet the Right Hon. 
Lord Chatfield, G.C.B., O.M., K.C.M.G., C.V.O. 


The opening paper covered the layout of the 


to investigate whether cracks in sleepers were likely | hojler rooms of four sizes of ship and four firms 
to cause serious increases in rail stress; and tO| were invited to put forward proposals meeting 


observe the lateral stability of track laid on concrete 
sleepers. One of the principal conclusions reached 
was that the support given by the ballast was the 
most influential variable affecting sleeper stresses, 
tending to mask the effect of engine weight, hammer- 
blow, etc. Conditions of packing which would be 
adequate for wood sleepers could cause a two-fold 
or three-fold variation of stress in concrete sleepers ; 
so that concrete sleepers required more attention 
than wood sleepers, especially as their greater 
stiffness prevented that need from being visibly 
evident to the permanent-way staff. 


Tue [RON AND STEEL INsTITUTE. 


The seventy-fifth annual general meeting of the 
Iron and Steel Institute, which was held at the 
offices of the Institute on Thursday of last week, 
was a well attended function. Among the announce- 
ments made by Mr. James Henderson, the retiring 
President, who occupied the chair at the outset of 
the morning session, were that the Bessemer Gold 
Medal for 1944 had been awarded to Mr. Essington 
Lewis, C.H., Director-General of Munitions and 
Aircraft Production, Australia, in recognition of 
his outstanding services to the iron and steel 
industry of the Commonwealth; and that the Iron 
and Steel Institute, jointly with the Institution of 
Mining and Metallurgy and the Institute of Metals, 
had agreed to sponsor a scheme for the award of 
National Certificates in Metallurgy which would 
begin to operate in the autumn. It was also an- 
nounced that Mr. James Bateman, R.A., had been 
commissioned to paint a portrait of the late Dr. 
W. H. Hatfield, F.R.S., which would be hung in 
the Institute’s Library as a memento of Dr. Hat- 
field’s work in connection with research on iron and 
steel. After the presentation of the report of the 
Council and the honorary treasurer’s report, the 
President-elect, Mr. Arthur Dorman, was inducted 
into the chair and delivered his presidential address, 
which dealt mainly with the development of the 
iron and steel industry from 1900 onwards. In the 
course of his address, Mr. Dorman stated that the 
output of pig-iron in the United Kingdom in 1900 was 
approximately 9 million tons. Although, in 1937, 
this country made less pig-iron than in 1900, 
namely, 8,490,000 tons, it produced 13 million tons 
of steel ingots, as compared with 4,900,000 tons in 
1900. It was interesting to debate whether the 
basic-Bessemer process would once again come back 
into general use in this country, but a strong point 
in favour of the open-hearth process was its ability 
to consume varying quantities of scrap and thus 
take advantage of market conditions. When the 
largest possible steel output was required, he believed 
that large fixed open-hearth furnaces would come 
into favour and their size might be increased to, say, 
120 tons for cold-charged units and 200 tons, or 
even more, in the case of furnaces using a high 
proportion of hot metal. When using high-phos- 
phorus hot metal, large tilting furnaces of 300 tons 
capacity would continue to have their advocates. 
The remainder of the morning and the afternoon 
sessions were devoted to the discussion of papers. 








these conditions. The firms embodied their pro- 
posals in the form of papers which were read by the 
representatives named, after the presentation of Mr. 
Austin’s paper: Messrs. Babcock and Wilcox, Limi- 
ted (Major W. Gregson, M.Sc.), Messrs. International 
Combustion Company, Limited (Mr. J. Mayer, 
B.Sc., and Mr. R. F. Davis, M.Sc.), Messrs. La Mont 
Steam Generator, Limited (Captain R. E. Trevi- 
thick), and Messrs. Yarrow and Company, Limited 
(Sir Harold E. Yarrow, Bt., C.B.E, vice-president). 

Lord Chatfield, before calling upon the authors 
to present their papers, expressed the thanks of the 
Institution of Naval Architects to the Institution 
of Mechanical Engineers for the accommodation 
provided and then referred to the importance of 
the subject of the symposium. The naval architect 
would have been unable to produce the advanced 
designs of both warships and merchant vessels now 
familiar had it not been for the reduction in weight 
and space and the increase in efficiency of propelling 
machinery made in the last 30 years or so. Neither 
would it have been possible to modernise the older 
warships, such as H.M.S. Queen Elizabeth, in which 
new engines and boilers enabled 1,000 tons to be 
saved, or H.M.S. Renown, in which 2,400 tons had 
been saved and greater efficiency obtained. 

The discussion was opened by Eng. Vice-Admiral 
Sir George Preece, K.C.B. (vice-president), who said 
that circumstances dictated only general references. 
He thought Mr. Austin’s distinction between naval 
and mercantile water-tube boilers might be chal- 
lenged ; surely the designers for both services had 
the same object in view, namely, to produce boilers of 
maximum power and efficiency, occupying the mini- 
mum space and weighing as little as possible ; the 
operating conditions and quality of operating per- 
sonnel being borne in mind in both cases. The water- 
tube boiler had firmly established itself in the Royal 
Navy, 40 to 50 years ago and then under conditions 
militating against its use. Nowadays the danger 
from salt infiltration had been reduced by more 
resistant condenser tubes, that from oil by the 
adoption of the turbine and by effective filters, 
and that from air by the use of the closed feed system. 
For the vessel ‘‘ B ” of Mr. Austin’s paper, the ratio 
of the weight of steam produced per hour to the 
weight of the boiler and its contained water, varied, 
in the four designs under discussion, from 0-175 
to 0-43 at normal load and from 0-26 to 0-65 under 
overload conditions. In the case of naval boilers 
the corresponding figure was 1-0 to 1-1, so that there 
was a handsome margin of safety in the boilers 
proposed compared with naval practice on this 
basis. The high rate of forcing in naval boilers was 
not necessarily accompanied by poor efficiency ; 
in a recent type of boiler, for example, the figure, for 
efficiency at full power would easily have met Mr. 
Austin’s requirements. The boiler was of the sepa- 
rately-fired superheater type, giving a constant 
superheat over the whole range and also the low- 
temperature steam appropriate for manceuvring. 
The evaporation/weight ratio was 1-07 and the 
boiler had been tested to a 50 per cent. overload 
without any ill effects. It was as easy to operate 





as an ordinary boiler and seemed suitable for some 
liners and other merchant vessels which had occa- 
sionally to make passages at reduced powers. If, 
however, a vessel had to steam always at full power, 
or nearly so, ordinary boilers with de-superheaters 
appeared preferable. He thought that the merchant 
navy had a cylindrical-boiler complex. As to Mr. 
Austin’s remarks on the proper training of engineer 
officers and ratings, he believed this question was 
under review by the Maritime Navy Board. Possible 
difficulties from lack of repair facilities abroad for 
water-tube boilers had been mentioned. These 
facilities would grow with the increasing adoption 
of this type of boiler; already more had been 
done in this direction in remote parts of the 
world than was generally known. Mr. Austin had 
not mentioned the provision of rain-water catch- 
ments in the inner funnel and uptakes. Rain 
reaching the sooty interior and setting up corrosion 
on the bottom of the tubes was a greater menace 
to the water-tube boiler than was internal corrosion. 

Mr. W. Nithsdale, B.Sc., said that his firm was 
at present handling large numbers of water-tube 
boilers for the British merchant service, and he 
regretted that it had not been invited to contribute. 
The water-tube boiler was a very versatile piece 
of apparatus, and there were innumerable de- 
signs on record. He thought the Velox boiler 
was the most advanced, though perhaps ahead of 
its time. Until quite recently it had appeared 
that forced-circulation might come markedly to 
the fore, but the Foster-Wheeler boiler, with natural 
circulation, was now being built on a large scale. 
This boiler had an entirely water-cooled furnace, so 
that it could be run at high ratings without the 
brickwork troubles referred to by Mr. Austin. He 
thought the prejudice against marine water-tube 
boilers was disappearing ; practically every steam 
power station in the world ran successfully on water- 
tube boilers, and in H.M. Navy, he believed, more 
power was produced from water-tube boilers than 
from all the power stations in the country. 

Mr. Harold Hillier thought that Mr. Austin had 
tended to be too conservative in the matter of steam 
pressure and temperature ; there were many ships 
which had for long steamed under such conditions 
and it would be better to look forward a little. In 
power stations, the bulk of plants were working at 
a pressure of 650 Ib. per square inch and a tempera- 
ture of 850 deg. F., and this seemed to be the next 
forward step in marine boiler policy. A number of 
power stations were running at higher pressures and 
temperatures. 

Mr. A. G. Pemberton was of opinion that if British 
shipowners were properly encouraged to use coal, 
the demand for water-tube boilers for cargo ships 
would grow, and it would have been very useful if 
design data for water-tube boilers having mechanical 
stokers for a ship of 5,000 shaft horse-power could 
have been included in the symposium. The results 
obtained from the various designs submitted seemed 
very similar and a choice would appear to be dictated 
by practical considerations. There seemed to be a 
majority of 3 to 1 for economisers against air heaters, 
but in high-powered ships, especially where regenera- 
tion feed heating might be employed, air heaters 
might be found necessary. The papers showed that 
the designed pressure of the boilers was considerably 
higher than the actual working pressure, a condition 
liable to give rise to difficulties in the choice of 
auxiliaries. It would be interesting to have details 
of the allocation of the steam consumption relative 
to the evaporation ; what proportion, for example, 
of the available boiler power was required for 
evaporating and distilling the make-up feed ? With 
high-pressure marine installations in the low-power 
range, it was important to study this factor closely. 

Mr. Sterry B. Freeman, C.B.E. (vice-president), 
agreed that the mercantile marine had been cylin- 
drical-boiler minded in the past and thought part 
of the difficulty was the belief that the water-tube 
boiler needed a specially trained staff. It was neces- 
sary to get away from the idea that young men 
could be taken from the factory and sent to sea 
to pick up what they could, and to substitute some 
more scientific training. He thought one of the 
main requirements in modern boiler plant was the 
provision of really dry steam to reduce turbine 
troubles. The feed water position was definitely 
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better than it used to be; he had had no failure of 
condenser tubes of the modern type since 1929, 
whereas, before that date, replacements had been 
very costly. There would be very little trouble 
with water-tube boilers if salt were kept out of the 
feed. The ships in which he was interested handled 
light-weight bulky cargoes and he hoped that 
those concerned would be able to alter the tonnage 
regulations so that shipowners would not have to 


take up more space for machinery than was actually | 


necessary. Mr. Freeman then said that in 10 years’ 
time the gas turbine might have displaced the 
boiler, and expressed the hope that in the event of 
such a development we should not be in the same 
position as we were after the last war, when we 
had to go abroad for most of our heavy Diesel 
engines. 

Mr. T. H. Turner said that it was surprising that 
Mr. Austin, though specifying the range of composi- 
tion of the boiler oil fuel and the quality of the 
boiler steel, did not touch on the properties of the 
feed water. He thought the nature of the feed was 
important. The British Standards Institution had 
been working during the past 18 months on the 
sampling, analysis and treatment of feed water for 
marine boilers. 
shortly be issued. This subject should be included 
in the scheme of training for prospective engineer 
officers and ratings. 

Mr. H. McFarlane suggested a more extensive 
use of the rotary regenerative air preheater. These 
had already been fitted to Yarrow and Babcock- 
Johnson boilers in vessels up to 25,000 shaft horse- 


power, and some had been in continuous service | 


since 1934 without signs of choking or corrosion, 
and with a boiler efficiency of 87 per cent. The 
saving in weight, compared with a tubular heater 
for the same performance, was about 65 per cent., 
and the saving in space rather more. The maximum 
height might be about 4 ft., hence a simple soot 
blower could keep them clean. This type of heater 
had operated satisfactorily with a leaving gas 
temperature as low as 190 deg. F. 

Eng. Rear-Admiral 8S. R. Dight, C.B.E., referring 
to combustion conditions, said that since the com- 
mencement of the war he had examined a number of 
merchant vessels in connection with the smoke 
nuisance—a positive danger in war-time—and had 
found that the arrangements for complete combus- 
tion were not at all good from the operational point 
of view. He would urge the thorough training of 
personnel if water-tube boilers were to be used | 
extensively for merchant ships. In the United | 
States, a sound training was given in the operation | 
of both boilers and turbines. To take men directly 
from the shops and put them on ships was wrong. 
The Navy had its own methods ; for example, there 
were refresher courses for both officers and men in 
the principles of oil firing. 

Mr. L. C. Southcott dealt with the superheater. 
Mr. Austin’s temperature of only 750 deg. F. had 
already been adopted at sea and satisfactory service 
had been obtained with it. A frequent cause of 
superheater failure was the carry-over of boiler 
salts. If the steam were maintained at a high 
degree of purity, internal cleaning should not be | 
necessary. Washing the interior of the elements 
should be employed if fouling were suspected. Mr. 
Southcote then commented on the different types 
of superheater put forward in the four papers, and 
pointed out that, for the “B” vessel dealt with, | 
the superheater surface ranged from 604 sq. ft. to 
1,500 sq. ft.; there would thus be considerable | 
variation in superheater costs. More definite state- 
ments regarding the purity of the steam entering the | 
superheater than were given in the papers were 
desirable and recommendations regarding the time 
taken in raising steam to full pressure from cold | 
would be welcome. 

Mr. W. Stainsby asked if Mr. Austin could indi- 
cate methods by which those operating water-tube 
boilers could ascertain how close they were working 
to specified conditions and said that Mr. Austin’s 
views regarding the applicability of automatic boiler 
control at sea would be of interest. There had been | 
considerable experience with it on land. 

At this point the meeting was adjourned until | 
Thursday, May 11. 

(To be continued.) 





A standard specification would | 


| the subsequent 3 years were spent on road construc- 
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| OBITUARY. 


| MR. D. A. QUIGGIN, Wh.Sc. 


| 
Ir is with much regret that we record the death, 
on May 13, at the ripe age of 88, of Mr. Daniel 
Arthur Quiggin, a Whitworth Scholar of 67 years’ 
standing and managing director for some 50 years of 
the Liverpool Engineering and Condenser Company, 
Limited. Mr. Quiggin, who was born on September 
22, 1855, was educated at Liverpool Institute and 
studied engineering at Queen’s College, Liverpool. 
|In 1874, he was apprenticed to marine-engine 
| building with Messrs. Laird Brothers, Birkenhead, 
|and, after a couple of years in the engine drawing 
office of the same firm, went to sea in 1881 as an 
| engineer, obtaining in due course a first-class Board 
| of Trade certificate. During his apprenticeship, he 
}secured a Whitworth Scholarship in 1877 and a 
| Royal Exhibition to the School of Mines in the 
| following year. From 1882 to 1885, he was assist- 
ant to the late Mr. A. J. Maginnis, who was well- 
known in Liverpool as a consultant and as the author 
of The Atlantic Ferry. Quiggin’s next appoint- 
ment was that of superintendent engineer to Messrs. 
| Baring Brothers, of Liverpool. Shortly afterwards, 
| in 1889, he went into business on his own account as 
a consultant, and also founded the Liverpool Engi- 


| neering and Condenser Company, Limited, to manu- | 


| facture marine and other auxiliary machinery and, 
| eventually, to develop his various patents. 
| these, the Quiggin “ Dripless ” 
|and distillers was probably the best known, but he | 
introduced a number of improvements in the design 


of evaporators, pumps and other specialised types | 


of machinery in the course of his long professional | 
life. He also acted for a number of years as con- | 
sulting engineer to Messrs. Roumanian Consolidated 
| Oilfields, Limited, for whom he designed some large | 
refineries. He was a member of the Institution of 
Civil Engineers and the Institution of Mechanical | 
| Engineers, and had contributed a number of papers 
to other engineering institutions and _ societies, 
usually on some aspect of condensing or evaporating | 
practice. He retired in 1939, when the Liverpool | 


| Engineering and Condenser Company was acquired 


by Messrs. Rubery Owen Messier, Limited. 


MR. F. G. WILKINSON. 


Among | 
tube for condensers | 


MAY 19g, 19 14. 


| 
‘LETTERS TO THE EDITOR. 


THE DRAUGHTSMAN AND His 
STATUS. 


To THe Eprror or ENGINEERING. 


Srr,—I was very interested to read M: 
letter in your issue of May 5, and your 
article, on the proposal to form an Institution of 
Draughtsmen. I would strongly dissuade Mr. 
| Short from attempting to form such an Institution, 
for I believe it would be against the best intcrests of 
|a@ draughtsman. A draughtsman takes a design, 
| or an idea, and translates it into a practical form for 
manufacture and marketing economically. To do 
| this, he must have information as to the latest 
| practice in his own particulat sphere. The user 
| or customer is a most valuable source of information, 
| for, by his insistence on the removal of ineffi 
he concentrates attention on pertinent improve- 
|ments. The draughtsman’s interest lies, therefore, 
not in meeting other draughtsmen, but in getting a 
| much broader view from men engaged in the same 
| industry, but who view it from other aspects 

When a draughtsman moves into a higher position, 
| he speedily realises that the drawing-office provides 
a single view-point only ; and how is an Institution 
lof Draughtsmen going to help him? There he 
| will meet only people who look at things from his 


Short’s 


litorial 





cneles, 


|}own view-point, and he will recognise that this is 
| just what he doesn’t want. If any person wishes 
|to see all the sides of his particular business's 
problems, he can join the most suitable of a large 
number of existing organisations ; and if he wants 
to meet other draughtsmen, the A.E.S.D. serves his 
purpose. Let us not clutter up the profession with 
| another series of gradings and diplomas, which would 
soon be of little value, but rather help to improve 
and make more imposing the Institutions we 


| already have. 


Yours faithfully, 
Joun WALTON. 
18, Wyndham-avenue, Bolton. 
May 12, 1944. 


To tHe Eprror or ENGINEERING. 


Sir,—The letter from Mr. A. R. Short and your 


Ir is with regret that we record the death of Mr. | editorial article on it in your issue of May 5, call 
Frank Gerald Wilkinson, which occurred at his| for comment on behalf of the 40,000 members of 


home at Northwood, Middlesex, on April 23. Mr. 
Wilkinson, who retired six years ago from the | 
position of Borough Engineer of Willesden and | 
became a partner with Mr. H. C. Platts in a con- 
sulting engineering practice in Westminster, was 
born on January 30, 1878. After receiving his 
general education at Bacup Higher-Grade+School | 
he entered upon a five years’ pupilage in Howard | 
and Bulloch’s Engineering Works, Accrington, in 
1893, and also attended technical courses in the 
works school. On completing a two years’ course 
in scientifie subjects at the Manchester Municipal 
College of Technology, Mr. Wilkinson was appointed | 
assistant to Mr. T. Biker, Surveyor to the Whit- | 
worth Urban District Council, in 1899. In the| 
following year, however, he left to become engineer- | 
ing assistant to Mr. A. W. Lawson, Borough Engi- | 
neer, Rawtenstall, and was engaged on the erection 
of a destructor and the construction of sewers. In 
1903, he was made engineering assistant to the | 
Rochdale Corporation and, in 1907, Deputy Borough | 
Engineer at Wimbledon. Under Mr. C. H. Cooper, 
he carried out works connected with the building | 
of new brick sewers, a destructor, sewage farms, 
electric pumping plant and swimming baths. In 
1915 Mr. Wilkinson was appointed Borough Engi- | 
neer of the Metropolitan Borough of Deptford and 


tion and maintenance. He was appointed Engineer 


jand Surveyor to the Willesden Urban District | 


Council in October, 1919, and continued in office 


the Association of Engineering and Shipbuilding 
Draughtsmen, if only to provide some information 
which appears to be lacking. Mr. Short mentions 
three items in the aim of an institution such as he 
contemplates: (1) to raise the status of draughts- 
men; (2) to bring draughtsmen together in the 
manner of the professional engineering bodies by 
means of debates, lectures and industrial visits ; 
and (3) to encourage young draughtsmen by prac- 
tical recognition of their technical successes at an 
earlier date than would be the case with the profes 
sional bodies. All three of these are prominent in 
the objects of this Association. 

In regard to the first, the view has consistently 
been held throughout the existence of the Associa 
tion that the status of draughtsmen and thew 
colleagues (designers, calculators, engineering est! 
mators and planners) is largely covered in the 
practical recognition of their services to the industry 
by adequate remuneration and satisfactory working 
conditions, which, when achieved, will bring with 
them the true “status” required. As for the 
second, the Association has had for many years 
a policy of publication of technical pamphlets and 
text-books, lectures, and visits to works, which is also 
directed to the elevation of the status of its members 
by the improvement of their technical qualifications. 


| The publications, which sell in thousands, deal with 


all branches of engineering and shipbuilding, and 
are highly thought of by employers and staff alike. 
As regards the third point, the younger members 


until his retirement, for health reasons, in 1938.| are actively encouraged by the Association’s tech- 
Mr. Wilkinson was a member of the Institutions of | nical work, in which they participate ; and it 1s 


| Civil and Mechanical Engineers, a past-president 


of the Institution of Municipal and County Engi- 


|not clear how ability to call themselves junior 
associates, etc., of an Institution, which is avowedl) 


neers, and a life Fellow of the Royal panic br be of a lower standard than those already in 


| Institute. 


existence, will provide any additional and lasting 
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WORKS SUGGESTION SCHEME. 


To THE Eprror oF ENGINEERING. 


encouragement. Your article truly says that it is 
a“ little difficult to see how a new institution formed 


specifi ally for draughtsmen could offer better ‘ ; 
advantages or, indeed, any that are as good” as| SIR, In a letter published in your issue of July 


those provided by the existing bodies ; and I would 23, 1943, on page 74, I offered to explain how the 
venture to state that the Association of Engineering | S4¥ggestions scheme of a big industrial organisation 
and Shipbuilding Draughtsmen can, as regards its | Operates. If one may judge from the widespread 
technical work, be claimed to be a body of the kind. | esponse to that offer, British industry, when the 
| war is ended, will be keener than ever to secure for 
| the common good the practical co-operation of all 
|concerned, workpeople and management alike. | 
,, | Peceived specific inquiries from upwards of fifty 
firms, representing various aspects of the war effort, 
|some operating in places as far afield as Australia 
pa Trinidad. A prominent item has been the 
many inquiries about the scale of awards. Now, 
while awards are important, they are not necessarily 
the essence of the scheme. It is possible that hither- 
to the industrial world may not have attached 
and His Status ” sets out arguments against the | Ber gules oat ed » "At F ee mag 
formation of an Institution of Engineering Draughts- | "©? Uneéou Mody exit. At Fort Dunlop we have 
men with which few will disagree. There is a | beer happy to find, in many instances, & Swen 
surprising lack of comment, however, on the prin- | desire to see a job well done often more stimula- 
cipal reason for the proposed institution mentioned 


|ting than any question of gain in cash. An 
by your correspondent, Mr. Short, from which the | interesting point is that although we have a good 
conclusion is drawn that the ‘‘ mysterious quality, 


| percentage of women employees, they do not make 
status " and the ** bubble, status ’’ of draughtsmen pony segunsung - anything like the same proportion 
ts of no concern as the men. That perhaps is because to a man the 

Highly-trained men do not leave the technical | factory may be a permanent feature of his life, 
field for a “‘ bubble.”’ If there has been any bubble | whereas women tend to regard it as an episode. In 
t all, it is that of the false sense of national security | @@Y event, a w illingness to accept conditions as they 
which has permitted the neglect of basic industries are seems to be more apparent among the women 
and the drift of skilled men to spheres where the 


than among the men. 
status is higher. It has not been a case of dilutee 
draughtsmen from the Forces, as stated in your 
concluding lines, getting in or out of a ruck, but 
of the national resources of technical skill being 
allowed to dissipate. In the particular field of 
draughtsmanship in the Admiralty, for example, 
during the 10 years immediately preceding the 
outbreak of hostilities, no fewer than 240 draughts- 
men voluntarily left the service for which they had 
been trained. The training in the Admiralty, both 
theoretical and practical, is the best of its kind in 
the world, but 188 of the 240 transferred to work | 
requiring no technical knowledge. No one who has | 
experienced the satisfaction of creative design will 
drop it for less interesting work without some very 
strong inducement and this inducement is far more 
tangible than the “bubble status” to which 
reference has been made. 

In view of the present dependence of the State 
on technical superiority, one would have expected 
the editor of a leading engineering journal to have 
given positive encouragement to the agents, however 
lowly placed, in the technical hierarchy. That such 
encouragement is not forthcoming is regrettable, | 
and the indifferent attitude adopted will probably 
induce the public to infer that engineering staff are 
of little value. It appears that the immediate 
future of the community is now sufficiently assured 
to permit of relaxation and the neglect of tech- | 
nical staff in the belief that they can be found again | 
when required. Evidently the lessons of husbanding | 
the technical resources of the nation, which have 
been so lately learnt, are being quickly forgotten. 

It must be admitted that draughtsmen’s organisa- | 
tions can, by their own efforts, do much to improve Sir,—In Mr. Bulleid’s comments on Mr. Cox’s 
the conditions of their members. The restriction | recent paper on locomotive axleboxes (ENGIN- 
of membership to adequately trained men, the | EERING, May 5, page 354), he remarked that axlebox 
manor vengibansar long period of rere a and recruit- performance on the L.N.E.R. 2-8-2 locomotive 
ment by examination, would definitely improve the | 3), 5wed a marked difference between running on the 
standing of the profession. | road and on the stationary test plant. It is also 

Yours faithfully, | well known that, owing to vibration the steaming 

E. C. B. Ler, A.M.L.N.A., | of a locomotive on the road is appreciably superior 

_ Secretary, |to what happens on the test plant. Test results 

Admiralty Draughtsmen’s Association. |may thus be quite misleading unless the wind and 

vibration of the road are duplicated. These differ- 
unaware nor inappreciative of the aims and work of | &n¢es prompt one to ask whether enthusiasm fora test 
his Association, and the general reception of its tech- plant is perhaps a little misguided. It was proposed 
nical pamphlets may be deduced from the fact that | for the Rugby plant that the power output of the 
many of them were out of print even before the war. | engine should be used in electrical generators which 
Mr. Lee takes us to task for not having ranged over &| would feed motor-driven fans producing a wind- 
much wider field ; but the questions of policy that he | tunnel draught that might simulate the aerodynamic 
raises are somewhat apart from the matter under review. | conditions of the road. But what a roundabout and 

The satisfaction of creative design,” to which he < : . F 

expensive way of approximating to conditions that 


refers, is surely one of the strongest attractions of a 3 . 
draughtsman’s work to any man who thinks, and could be duplicated exactly by running the loco- 
Some fourteen years ago, 


who is not a mere automaton; but his other com- | motive on a test track ! 





Yours faithfully, 
Peter Dorie, 
General Secretary, Association of 
Engineering and Shipbuilding Draughtsmer 
“ Mansefield,” 
Market-street, 
May 13, 1944. 


Rugeley. 


To THE Epiror or ENGINEERING. 





Srr,— Your timely article on ‘* The Draughtsman 


accepted suggestion into use with the least possible 
delay, and let the man who made it have the pride, 
and credit from all concerned, including his work- 
mates, which is his due. Last year more than 
700 suggestions were sent in and of those “‘ adopted ” 
more than 85 per cent. were actually in use within 
a few weeks. As a courtesy and encouragement an 
explanation is always available to suggestors as 
to the “ why ” of non-adopted ideas. Awards and 
thanks regarding the suggestions are conveyed per- 
sonally to the employees through the departmental 
managers concerned. The latter thus know the 
suggestors and may find such knowledge helpful 
in considering future prospects. Every year a 
challenge trophy, a magnificent piece of work 
given by the Livery Club of London, is held by the 
department with the most meritorious record . for 
suggestions received during the twelve months, and 
|a miniature replica of the trophy is given to the 
employee making the year’s best suggestion. It is 
| very encouraging to note the keen friendly com- 
petition to obtain these distinguishing marks of 
merit and honour. 

Yours faithfully, 

W. Bonn, 

Chairman of Suggestions Committee. 
Fort Dunlop, 
Birmingham, 24. 
May 13, 1944. 





LOCOMOTIVE TESTING. 


To THE Eprror oF ENGINEERING. 


{Mr. Doig may rest assured that we are neither 


be a preferable alternative to a testing plant, and 
since then he has learned that one has been tried 
in Russia. It would be interesting to know some- 
thing of the results of experience with it. 

Most of the disadvantages of ordinary road testing 
disappear when a special track is used. For example, 
runs of any desired length under constant conditions 
are easily possible. Removal of loading gauge 
restrictions permits of more commodious indicator 
shelters than can normally be provided. Suitable 
conditions of wind and vibration are automatically 
secured. The difficulty of delicately poising the 
engine on rollers is avoided. An advantage over 
the test-plant is the possibility of conveniently 
determining vertical and horizontal rail forces by 
the use of strain gauges applied to the rails. Smoke- 
deflecting devices could also be tested conveniently, 
| all conditions of relative wind being demonstrated 
lon @ single circuit of the track when a strong wind 
|is blowing. Selection of size and site would be 





affected by civil engineering difficulties. A diameter 
| of two miles would be sufficient to avoid noticeable 
|curvature effects, but the inclusion of two lengths 
|of straight track might be useful. 
Yours faithfully, 

W. A. Tuptiy, D.Sc., M.1.Mech.E. 

390, Wakefield-road, 
Huddersfield. 

May 13, 1944. 





CONDENSING LOCOMOTIVES. 


To THE Eprror or ENGINEERING. 


What we do consider important is to put an | 


Sir,—The paper on condensing locomotives by 
| Professor Lomonossoff and Captain Lomonossoff, 
| an advance copy, of which I have been studying and 
; which is being presented at the Institution of 
Mechanical Engineers on May 19, gives a most 
interesting world survey of condensing locomotives 
|at the present time. It must be admitted that this 
country’s contributions in that direction have not 
| been particularly outstanding, but that may well 
| be, as the authors suggest, because in such a climate 
|as ours the advantages of condensing are much less 
| than they would be in other parts of the world. The 
|authors give some space, however, to two very 
| interesting experimental efforts by the North 
| British Locomotive Company, the first being their 
| electro-turbo-locomotive of 1910, and the second the 
| Reid-MacLeod turbo-locomotive which was exhi- 
| bited in 1924 at Wembley. The authors observed 
that the second locomotive was possibly a re-built 
| version of the first, and Professor Lomonossoff, in 
| personal conversation with me, has pointed out that 
| the arrangement of the bogies and also of the whee] - 
| base was the same in both these engines, thus sup- 
| porting that contention. I think it will be generally 
|agreed that the authors, in their statement that 
| “ the history of the first, known as the ‘ Reid- 
Ramsay ’ locomotive, is somewhat obscure,” are not 
| guilty of exaggeration. It is much to be hoped that 
| someone may come forward with further information 
|about these two, from the national point of view, 
| most important experiments. 
| Although private locomotive builders were con- 
| cerned in this instance, there is a tendency among the 
| railways of this country, which seems regrettable, 
to suppress the publication of details of any experi- 
| ments which they do not deem to be notably success- 
| ful; thus engineers the world over are deprived of all 
| means of finding out just how much work has been 
| done and what results have been achieved during the 
experimental stages of any novel idea or principle in 
railway locomotion. Unfortunately, this outlook is 
extremely deep rooted and is always instinctively 
bound up with the idea that an unsuccessful experi- 
ment would impair the prestige of the administration 
concerned. In this direction one is sorely tempted 
to apply the old saying, “the man who never made a 
mistake never made anything,” and so it is with 
feelings of regret that we find that so little informa- 
tion on these two experimental types has been 
allowed to be published. It is hoped, however, that 
someone may be permitted to come forward with 
additional authoritative information. 
Yours truly, 
W. O. Skear. 


J 


2, Old Queen-street, 
Westminster, 8.W.1. 





ments seem rather wide of the present mark.—Ep., E.] | the writer suggested that a circular test track would 
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LABOUR NOTES. 


Tue National Arbitration Tribunal heard the claim 
of the National Engineering Joint Trades Movement 
for an increase of wages on Wednesday last week, and 
issued its award two days later. The application of 
the unions—of which the Amalgamated Engineering 
Union is, financially, the strongest—to the Engineering 
and Allied Employers’ National Federation was for an 
advance of 10s. a week on basic rates for both time and 
piece workers. The Tribunal’s award is for an advance 
of 4s. a week in the national bonus, to take effect in the 
next full-pay period, with proportionate increases for 
juniors. In indicating, at the conference with the 
National Engineering Joint Trades Movement that the 
employers could not grant the application, Sir Alexan- 
der Ramsay, the Federation’s Director, stated that the 
advances received by adult male workers, since 1938, 
amounted to 21s. 6d. in the case of time workers and 
15s. 6d. in the case of payment by results workers, and 
the minimum piecework balance had been increased 
from 25 per cent. over the pre-award basic time rate 
to 27} per cent. over the new basic time rate which, as 
a result of Award 326, was now 20s. more than it had 
been previously. The average percentage increase in 
hourly earnings since October, 1938, was, it was added, 
64 per cent. . 


The National Joint Council for the Electricity Supply 
Industry has agreed to increase by a penny an hour 
the wages of all employees covered by agreements made 
by the national and district councils for the industry. 
The organisations affected are the Amalgamated En- 
gineering Union, the Electrical Trades Union, the 
Transport and General Workers’ Union, the National 
Union of General and Municipal Workers, and the 
Enginemen and Firemen’s Union. 


In the industries covered by the statistics compiled 
by the Ministry of Labour and National Service, the 
changes in rates of wages reported to have come into 
operation in the United Kingdom during March resulted 
in an aggregate increase estimated at nearly 150,000/. 
in the weekly full-time wages of about 870,000 work- 
people and in a small decrease affecting about 9,000 


workpeople. 


The principal industries and services in which wage 
rates were increased, included shipbuilding and ship- 
repairing, the woollen and worsted trade, iron and steel 
manufacture, electrical-cable manufacture, the jute 
industry, tobacco manufacture, furniture making, the 
leather industry, port transport service, and certain of 
the retail distributive trades. There were small reduc- 
tions in the wages of coal-miners in Leicestershire, and 
of coke men and by-product workers in Durham, due 
to the operation of ditties cute agreements based, in 
the one case, on the proceeds of the coal-mining industry 
and, in the other on the selling price of coke. 


- Of the 308 disputes involving stoppages of work in 
March, 285 began during that month and 23 in an 
earlier month. Of 269 stoppages, owing to disputes, 


which came to an end in March, 109, directly involving | 


14,300 workpeople, lasted not more than one day. 
Sixty-two, directly involving 9,500 workpeople, lasted 
two days; 40, directly involving 11,100 workpeople, 
three days; 32, directly involving 9,500 workpeople, 
four to six days; and 26, directly involving 119,300 work- 
people, over six days. aa 3 

Fifty-six of the disputes which began in March and 
directly involved 8,500 workpeople, arose out of 
demands for increases of wages; six, directly involving 
1,600 workpeople, out of proposed reductions in wages ; 
113, directly involving 254,100 workpeople, out of other 
wage questions; five, directly involving 1,700 work- 
people, out of questions relating to working hours; 
29, directly involving 6,100 workpeople, out of questions 
respecting the employment of particular classes or 
persons ; and 76, directly involving 20,800 workpeople, 
out of other questions. 


The foregoing figures relate, of course, only to| 


industrial disputes. The strikes of apprentices on the 
Tyne and Clyde and at Huddersfield and Middlesbrough, 
are, therefore, excluded, as they were in support of a 
demand for the exemption of apprentices from liability 
for compulsory recruitment for work in the coal-mining 
industry. It is estimated that the total number of 
apprentices involved in these strikes was about 17,000 
and that the aggregate number of working days lost 
was about 60,000 in March and 90,000 in April. 


Persons registered at British employment exchanges 


on April 17 as wholly unemployed numbered 73,092, | 
compared with 76,674 on January 17 and 76,769 a/| for the adoption of draft conventions. 
year ago. Men and boys, wholly unemployed (exclud- | did not press his amendment, eventually withdrawing 
ing 18,132 men classified by interviewing panels as/ it “in order to avoid further misunderstanding.” 


INE 


ERING 
unsuitable for ordinary industrial employment) num- 

bered 50,232. Compared with January 17, this was a 

decrease of 1,286 among men, but an increase of 1,585 | 
among boys, mainly due to the registration of school- | 
leavers. Wholly-unemployed women and girls num- | 
bered 22,860, including 893 classified as unsuitable for | 
good cause to transfer to another area. The number | 
wholly unemployed was 3,881 fewer than on January 17. | 


| 


Between January 17 and April 17, the numbers of | 
unemployed on the registers increased by 46 in the 
London and south-eastern area, 385 in the south- 
western area, 393 in the Midlands area, 126 in the north- 
western area, and 137 in the northern area. They 
decreased by 683 in the eastern area, 172 in the southern 
area, 2,370 in the north Midlands area, 671 in the north- 
eastern area, 555 in Scotland, and 963 in Wales. 


In the House of Commons last week, Mrs. Cazalet 
Keir, the Unionist Member for Islington E., asked the | 
Prime Minister whether he was yet in a position to 
make any statement on the question of equal pay for | 
equal work. Mr. Churchill said that His Majesty’s | 
Government had decided to set up a Royal Commission 
to consider the matter. Mrs. Cazalet Keir asked if 
this Royal Commission would report more quickly than | 


MERCHANT SHIPS—I.* 
By J. Austr, 


As the use of high-pressure steam in low and inter. 
mediate powered vessels of the British mercantile 
marine is still comparatively rare, the time is oppor. 
tune for the presentation of a symposium «; cribing 
various methods of generating such steam water. 
tube boilers. With this object in view, the Council of 
the Institution of Naval Architects have invited foy; 
boiler designing and manufacturing firms—namely 
Messrs. Babcock and Wilcox, Limited, Messrs. Inter. 
national Combustion Company, Limited, Messrs, [a 
Mont Steam Generator, Limited, and Messrs. Yarrow 
and Company, Limited—to contribute to this water. 


| tube boiler symposium. In order to present tly ship. 
| owners’ point of view, the author has been requested 


to give this opening paper, the object being to enable 
the designers to incorporate, if possible, shipowners’ 
requirements in designs to be submitted. It has been 
decided that oil only should be considered fuel. 
Vessel A is to have a shaft horse-power of 5,000: 
B is to be of 7,500 shaft horse-power ; C, 10,000 shaft 
horse-power ; and D, 20,000 shaft horse-power. 
Under sea-going conditions, the shipowner is desirous 


any other Royal Commission. Mr. Churchill replied | Of obtaining: (a) a saving in the fuel bill ; (6) a saving 
that he could not prophesy about the future actions | im weight of fuel carried or a greater range of operation ; 
of Royal Commissions, but in a very serious matter | (¢) 4m increased cargo capacity and deadweight ; or 
like equal pay for equal work, involving an immediate | (4) higher power and speed on the same fuel consump. 
addition of 42,000,000. to current expenditure, some | #10, without encroaching on cargo space or reducing 


inquiry was necessary. 

Addressing the recent Leicester conference of women 
engineers, Mr. Tanner, the president of the Amal- 
gamated Engineering Union, said that there were 
differences of opinion among trade unionists and 
members of the Labour Party as to the practicability 
of equal pay for equal work, and even among male 
members of the unions. There was neither clear approval 
of, nor enthusiastic support for, the idea. 


**We have got to recognise,” Mr. Tanner went on 
to say, “ that as a result of developments in the industry, 
both since and during the war, there are certain jobs 
which have only been done by women. 
certain jobs which can be classified as women’s jobs. 
The question of the grading of work is tied up with 
the whole issue and it is now under discussion. We 
are concerned about the question of women in the 
industry both during and after the war, but we 
not prepared to sacrifice the future position just to 
get an immediate advantage. We want to build up a 
structure for the future by which women in the industry 
will have a decent standard of living and good wages 
alongside the men. It may be necessary to approach 
the employers with the object of obtaining an increase 
of wages for the women as a temporary expedient until 
the whole question of grading has been decided.” 


Replying to a question in the House of Commons on 
Thursday last week, the Minister of Labour and 


There are | 


| the deadweight below that of somewhat similar ships 
already in service. Reliability is fundamental to all 
aspects of design, the reputation and goodwill of a 
shipping company being absolutely dependent upon 
| this. Simplicity in design should be aimed at in order 
| to attain a reduction in operating personnel, first cost 
and maintenance charges. 
| Repair facilities also should be borne in mind. The 
benefit gained by economies in fuel can easily be 
nullified if, when a major repair is required, neither 
skilled labour, special tools nor material is available. 
It is essential that the shipbuilder should, as has 
always been the custom, take full responsibility for 
the design of engines, boilers and auxiliary machinery, 
| giving the usual guarantees for same. The design and 
construction of the boilers should be in accordance with 
| the rules of the Registration Society specified by the 
owners, and to the requirements of the Ministry of 
War Transport (Board of Trade), where the vessel has 
to carry a passenger certificate. 

With the object of their elimination, the attention of 
| shipbuilders and boiler designers is drawn to the 
| following major troubles, which are experienced in 
| marine water-tube boilers: (a) admission of salt water 
| to the boilers through the feed system, causing priming, 
with partial emptying of boilers and consequential 
overheating, buckling, and even bursting of tubes; 
| (b) oxygen in the feed water causing pitting and corro- 
| sion of interior of tubes, particularly those exposed to 
radiant heat ; (c) shortage of water through failure of 
feed pumps, feed regulators or carelessness of per- 
sonnel ; (d) complete burning out of air heaters through 
combustion of deposits in air-heater tubes ; (e) choking 
of air-heater tubes due to funnel gases reaching the 





National Service said that he was not in a position to | neal f 
make a statement at present with regard to the pro- | dew point in cold weather ; (f) choking of superheaters, 
ceedings of the International Labour Conference at | due to lack of facilities for access for manual cleaning 
Philadelphia. Mr. Shinwell drew attention to the fact | 42d inefficient soot blowing ; (g) collapse of brick walls, 
that in a wireless report on the previous day, it had|4ue to bad construction and burning away of bolt 
been stated that the Government’s proposals in relation | heads; (h) spalling of firebricks. Any one of items 
to social security had been defeated by a large majority, | (a) to (f) may cause complete disablement of a boiler. 
and asked, why in these circumstances, steps should | !t would be interesting to learn from the various 

contributors to the symposium what density in grains 
| of chlorine per gallon the water in their boilers can 
reach before priming will occur. 

Mr. Bevin said that he would consult his colleagues| The installation might be simplified in design and 
on the point. There was bound to be, he added, a| operation if only turbo-generators were used for the 
debate on the I.L.O. when-.a full report of the con- | generation of electrical power at sea and in port, with 
ference was available, but he desired to make one | the adoption of electric drive for auxiliary and deck 
point clear in order that there might be no misappre- | machinery. The steam in port would be provided by 
hension. The British Government delegates did not | 4n auxiliary Scotch boiler. Such an arrangement allows 
vote against social security. What they asked for, | the main water-tube boilers to be completely shut down 
quite properly, was, he believed, that recommendations | for cleaning and repairs. An alternative would be the 
which had been advanced should be submitted to the | generation of electric power for all purposes at sea and 


not be taken to clarify the position. 








Governments, before final voting, in order that when 
they cast their votes it would be with the intention of 
giving effect to the recommendations in their laws. 


| in port by Diesel-driven generators. 
The pressure and temperature of steam to be gener- 
ated are determined by the requirements of the pro- 
| pelling machinery. There is an optimum pressure for 


each power of turbine unit due to leakage reasons ; the 

For the second time last week, the British Govern- | higher the power and the larger the unit, the higher 
ment delegate at Philadelphia failed to induce the| the pressure that can be used, with resulting higher 
| conference to adopt procedure ensuring speedier action | thermal efficiency. The initial temperature should be 
| on draft conventions. Mr. Tomlinson moved an amend- | increased with the pressure to a degree which, by 
| ment to elaborate an international medical-care service | reducing the water content .in the later stages of the 
plan. The idea was, as in the other case; that the plan | low-pressure turbine, will reduce friction losses and 
should be sent to Governments for observations and | minimise erosion of blading and casings. The optimum 
the subjeet placed on the agenda of the next conference 
Mr. Tomlinson | 








* The opening paper at a Water-tube Boiler Sympo- 
sium, held in London by the Institution of Naval 
| Architects on May 10 and 11, 1944. Abridged. 
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pressures for the turbine units under discussion may be 
taken to be about’ 500 Ib. per square inch for vessel | 
“A,” 550 Ib. per square inch for vessel “‘ B,” and 
600 lb. per square inch for vessels ““C”’ and “ D,” 
with a steam temperature of about 825 deg. F. 

Marine engines must be capable of running at all 
speeds possible ahead and astern, and of being re- 
versed from full ahead to full astern at very short 
notice. Also, under ahead running conditions, high 
superheat must be used to keep the wetness fraction 
in the low-pressure stages to a level which will preclude 
erosion of blading and casings. Simple means should | 
be provided in the water-tube boilers, if their design | 
allows of it, for reducing the superheat temperature 
when maneuvring the engines. 

With the above points in mind, it is proposed that, | 
as the greatest possible reliability of boilers and pro- 
pelling machinery is required, the water-tube boilers 
under consideration should be designed for 450 lb. per 
square inch working pressure with 750 deg. F. super- | 
heat temperature with superheater control, if possible. | 
The pressure and temperature chosen will allow of 
the general use of mild steel, which, while standing up 
well in practice to the conditions imposed on it, has | 
the additional advantage of keeping production costs 
low. While there is a slight sacrifice in fuel consump- 
tion due to not using the optimum pressures, the author 
is of the opinion that the gains to be obtained from | 
increased reliability, lower first cost and reduced main- | 
tenance costs will more than cancel the difference. 

The boilers and oil-fuel burners must be designed to | 
burn oils of various types. Oil fuels to be used can 
be taken as being within the range of 0-94 specific 
gravity to 0-99 specific gravity, 40 seconds to 300 
seconds viscosity (Saybolt Furol) at 122 deg. F. and 
not less than 150 deg. F. flashpoint. While in Bunker 
C oil no upper limit is given for sulphur, the average | 
content is 2 per cent. to 24 per cent. All calculations 
for efficiencies should be based upon an oil of gross 
calorific value of 18,500 B.Th.U.’s per Ib. 

Assuming an overall water rate of 9 lb. per shaft | 
horse-power for propelling machinery and auxiliaries, | 
Table I, herewith, gives the number and evaporative | 
capacity of the boilers for the four types of ships. | 
The complete installation of steam generators for main 
propulsive epee should comprise the number of | 
water-tube boilers as specified in Table I, and with | 
pressure and temperature conditions as specified in | 
Table II,* herewith. The boilers should be arranged 
for working on open-stokehold forced draught. 





* This Table has been abridged by the omission of a 
humber of items (heating surfaces, pressures, tempera- 
tures, weights, etc.), the values of which were to be | 
filled in by the boilermaking firms.—Eb. E. 


WATER-TUBE . BOILERS. 
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| accessible for external (fireside) cleaning purposes. 
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the air to the furnace being directed so as to pass 
across the tubes so that the coolest air meets the 
coolest gases. The air heater should be constructed 
| of steel tubes (copper content), 2 in, external diameter 
| and 12 w.g. thick, expanded into tube plates and pro- 
vided with baffles to give the desired number of flows 
| across the tubes. The preference is for vertical tubes, 
to give the minimum resistance to the flow of the soot 
| from the soot blowers up the funnel, and to facilitate 
cleaning. To prevent deposit when the funnel gases 


Fig.3. SECTION THROUGH BOILER ROOM 
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Boilers | ee, reach the dew point, particularly when raising steam, 
| arrangements are to be made so that the air to the 

ave) | boilers can partly or wholly by-pass the air heaters. 
14.0°><- 14. The boiler unit should be enclosed in a steel casing 
internally lined with firebricks, and, if possible, an 


| - outside casing should form a complete air jacket round 
| | the furnace. Hot air from the air heaters should be 
; a | led through this casing to the air distributors at the 
| oil burners. By this arrangement, the combustion air 
| cools the inner casing and prolongs the life of the fire- 
| 


il ull 








| brick furnace lining, at the same time further pre- 
| heating the air. An alternative is the provision of 

T T | water-cooled walls. The casings should take the oil- 

| burning furnace fronts complete with oil burners, the 

| burners being supported from the outer casing. The 
| inside of the casings, where not protected by brick- 
The steam and water drums should be of ample | work, should be coated with a graphite compound. 
size to allow of easy access for boiler cleaning, and | Provision should be made in the casings below the air 
should be placed fore and aft to minimise surging of | heaters for taking flue-gas samples. Apertures with 


water. It is desirable that the tubes should be arranged | ed covers should be arranged in suitable positions 
|to facilitate the dislodgment of carbon which may 


TABLE I.— Number and Evaporative Capacity of Boilers. | collect under the burner tips. Manhole doors should 
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l | be arranged for access to the tubes of the boiler and 

Fetal acai Pi J of —_ — _ ay oe Provision also 

Vessel 8.H.P. G4 a4 = rT. | shou made for taking the flue-gas temperature 

1. per Hat — Tk below the air heater and, in the air Sect the tem- 

| : perature of the air leaving the air heater. Each 

l | boiler should have a complete outfit of steam soot 

‘ raya gen : 22.500 | blowers for keeping clean the boiler, superheater, 
c | 10,000 90,000 2 45,000 | economiser and air-heater tubes. 

D 20,000 180,000 | 4 45,000 | The oil-burning installation for each two-boiler 

arrangement should comprise two pumping and heating 








: 4 3 ., | units for the main boilers, one working and one standby, 
van II.— Design Data for Each Steam Generating Unit. | and, for the four-boiler commend two working and 
* |one stand-by. Each unit should include a duplex 
Veusel, | suction strainer, a steam-driven oil-fuel pressure pump, 
|and an oil-fuel heater and discharge strainer. The 
units should draw the oil from the settling tanks, heat it 
and discharge it to the burners at a temperature and 
pressure depending upon the type of oil that is used. 
The burners should be fitted with safety cocks to ensure 
that no burner can be slackened or withdrawn until 
after the oil supply to it has been shut off. One furnace 
front with the air director on each boiler, should be 
hinged to give access to the furnace. 
heater outlet, normal load, | =| aso} 7501 750 | , Only the very best firebricks. should be used, the 
= z iz **" | alumina content not being less than 42 per cent. They 
should be capable of withstanding spalling or cracking. 
Where brickwork is exposed to the direct heat of the 
furnace, the heads of the securing bolts should not be 
less than 7 in. from the side of the brick facing the 
|furnace. Furnace gas baffle plates and superheater 
85 35 | Supports should be made of heat-resisting alloys. 
| De-superheaters are to be provided for supplying 
| saturated steam for the auxiliary machinery and other 
so that they may be inspected internally from both | ships’ purposes, also to ensure circulation of steam 
ends, and cleaned from one end by the insertion of a | through the superheaters. Where the design allows, 
mechanically-operated brush or boiler-scaling tool. | the de-superheater should be of the immersion type, 
Preferably all drums, headers and tubes should be | located in the steam drum, consisting of tubes in suitable 
capable of being drained when the boilers are emptied. | lengths for shipping and unshipping through manhole 
The furnace should be proportioned to ensure complete doors. The de-superheater should be of non-corrodible 
combustion before the gases reach the tubes, and to | material, the number of joints should be kept to a 
allow - a a ees = y —. oe = mag and gy fitted eer be of — —_ 
ex posec irec ant heat. er, superheater, ere immersion de-superheaters canno , 
economiser and air-heater tubes should be readily | other means of de-superheating should be provided. 
With the use of high steam pressures, the elimination 
The superheaters should be arranged to ensure the | of corrosion of boiler tubes is of vital importance. 
smallest variation of steam temperature and to give | Thorough de-aeration of the feed water assists towards 
the desired superheat temperature when all boilers are this, and for this purpose a suitable boiler-feed system 
working at normal service power ; also with one boiler should be provided. The final feed temperature should 
off and the remainder working at maximum rating. | be 320 deg. F. The admission of the feed into the 
Where the design allows, dampers should be provided, | boilers should be controlled by automatic feed-water 
which cannot be entirely closed, to control the gases of regulators. Each boiler should be fitted Bee one 
combustion passing the superheater. In the man-/| main and one auxiliary feed connection, each with an 
ceuvring position, it is desirable that the superheated | automatic regulator. Double shut-off valves should be 
steam temperature should be reduced from 750 deg. | fitted to the feed to each boiler. Two water gauges, 
F. to 600 a F. A close control over final steam | one situated on cach end of the saturated-steam drum 
superheat temperature is desired during normal | of each boiler, should be fitted, arranged to be visible 
awa and in manceuvring the engines. A | from the floor. In lieu of this, a suitable distant read- 
steam pipe without control valve should connect the | in, gauge at platform ow be saggy ‘ 
saturated steam and the superheater drums. The otor-driven fans should be arran to draw hot 
steam-pipe arrangements Pom 6 allow of circulation | air from the boiler tops or from a gpa tat or to 
of steam through superheaters when raising steam or | the t; and arrangement of boilers, and discharge it 
manoeuvring, oi the main engines are stopped, and | through air preheaters and the double casing of the 








rar 








Evaporation at normal load, 
Ib. perhr. .. ¥ . .| 22,500 | 33,750 | 45,000 | 45,000 
Evaporation at overload, Ib. | 
per hr. ee “< ..| 33,750 | 50,625 | 67,500 | 67,500 
Superheater outlet working | 
pressure, Ib. persq.in. ..| 450 450 450 450 
Steam temperature at super- | 


deg. F. on ép «on 
Feed-water temperature, deg. 
_- “se - on 320 320 320 320 
Temperature at air inlet to 
fan (assumed), deg. F. = 100 100 100 100 
Boiler and air-heater efficiency 
at normal load, based on | 
gross calorific value of fuel 
and 13 per cent. CO at air- 
heater outlet, percent. .. 85 85 

















| when any one boiler is being used for auxiliary purposes. | boilers to the burners. Under normal conditions of 


Economisers, where installed, should be fitted with | operation, there will be one forced-draught fan per 
cast-iron gills to protect the tubes from corrosion. A | boiler. Each fan should, however, be of such capacity 
feed-water by-pass to each economiser should be pro- | that it can supply the air required for the operation of 
vided; also means of access for cleani . | two boilers at 75 per cent. of normal load. For ven- 
The air heaters, where fitted, should be of the tubular | tilation purposes, the air from the boiler-room vent, 
type, the funnel gases passing through the tubes and | on its way to the forced-draught fan inlets, should be 
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guided over the firing platform level by suitable 


screens. 

The uptakes from each air heater on each boiler 
should combine into one uptake to the top of the funnel, 
the uptakes from each boiler being kept separate by 
means of a division plate to the top of the funnel. An 
air space 4 in. wide should be provided on the outside 
of the uptakes. An outer funnel should be provided, 
with cover on top, which will exclude rain but allow of 
the escape of hot air from the boiler hatch. Soot- 
collecting hoppers should be arranged in the bottom of 
the uptakes. Smoke observation windows should be 
located in the uptake from each boiler so that the con- 
dition of the waste gases can be easily observed from 
the firing platform. 

The water-tube boilers should be capable of being 
steamed for lengthy periods without having to be laid 
off for manual cleaning. To allow of this, the design 
should be such that the following are prevented : 
(a) accumulation of dust at base of nests of tubes, and 
on sloping part of uptakes, and (5) of ferrous and ferric 
sulphate at the lower end of vertical air-heater tubes ; 
(c) deposit of unburned hydrocarbons on the air-heater 
tubes, and (d) of ash in form of a scale on the boiler 
tubes; (e) clogging of the interstices between the 
superheater tubes. ad 

In addition to the provision of an efficient equip- 
ment of soot blowers, ample space should be allowed 
for access for manual cleaning of boiler, superheater, 
economiser, and air-heater tubes. Arrangements 
should be made so that soot can be extracted from soot 
hoppers when the boilers are in use. Arrangement of 
soot blowers and method proposed for steam lancing 
should receive special attention. Superheated steam 
should be used for soot blowing and saturated steam 
for hand lancing, both being integral for each boiler 
unit and not arranged for supply from another boiler 
nor from the steam range. Arrangements should also 
be made for the cleaning of the interior of the air- 
heater tubes. Suitable arrangements should be made 
for cleaning the interior of all boiler, superheater and 
economiser tubes by brushes or scaling tools. 

The boilers should be separate from the main engine 


room, and, where they are not contained between two | although individual contributions may be small the | 


should 


watertight bulkheads, a screen bulkhead : 
The 


separate the boiler room from the engine room. 














oil burners should be arranged so that one fireman 
can attend to all the burners on all the boilers. 

The space allocated for boiler rooms, not required for 
the accommodation of boilers and auxiliary machinery, 
should accommodate two oil-fuel settling tanks, each 
to contain about 12 hours’ supply, and the oil storage 
tanks. 
obtained by the use of double-bottom tanks. 
boiler should be capable of working as an auxiliary 
boiler when required. The bottom of the boilers 
should be not less than 18 in. from the tank top. 

The boiler efficiency, percentage of CO,, feed-water 
temperature, and air-inlet temperature have been 
stated, to allow the contributors to the symposium to 
prepare their designs on the same basis. It is pro- 
posed that each contributor should complete Table II, 
giving design data for each steam-generating unit for 
vessels A, B, C and D; submit an arrangement plan 
showing three views of two 33,750 Ib. per hour boilers 
arranged in vessel B; submit a plan showing a cross- 
section of the 33,750 lb. per hour boiler for vessel B ; 
and describe special features of the design. Figs. 1, 
2 and 3, on page 397, show the space available for 
vessel B. 

It is left to each contributor to submit the design 
which he considers will meet the requirements, making 
arrangements for superheaters, superheat control, 
economjser, air preheaters and water-cooled walls, as 
he may consider desirable. Reheating is not required. 








RECOVERY 
BaTHs.—In the process of chromium plating. small 
nodules of almost pure chromium are deposted in the 
vate and on the suspenders and other equipment of the 
bath. At least one producer of metallic chromium is 
interested in the commercial recovery of these nodules, 
and chromium platers having an accumulation of them, 


| or who are able to offer them in regular consignments, | 
| 


should communicate with the salvaging company whose 
address may be obtained from the Ministry of Supply, 


| Chrome Ore, Magnesite and Wolfram Control, Broadway | 


Court, Broadway, London, 8.W.1. It is pointed out that 


scheme should, in the aggregate, result in the recovery of 
useful quantities of chromium. 


The remainder of oil storage required will be | 
Each | 


or CHROMIUM NODULES FROM PLATING | 





BNUINEE RING 


WELDED STERN FRAMES. 


THE correspondent who protested, in a letter which 
was printed on page 355, ante, against an alleged ten- 
| dency to fabricate by welding, as a permanent feature 
of future practice, various structures that might be 
made of steel castings, used ships’ stern frames as an 
example, referring in particular to the methods de- 
scribed by Mr. R. B. Shepheard, B.Sc., now Chief Ship 
| Surveyor of Lloyd’s Register, in his paper before the 
North-East Coast Institution of Engineers and Ship- 
builders, reprinted in Encrngertne of March 17. He 
admitted, however, that the welding of stern frames had 
assisted to obviate what might have been a serious 
| bottle-neck in ship construction, his objection being 
| merely to the suggestion that this war-time expedient 
might be perpetuated when normal conditions return. 
Three photographs of welded stern frames were repro- 
duced on page 219 of our issue of March 17, in connec- 
tion with Mr. Shepheard’s paper, and, by courtesy of 
the Director of Merchant Shipbuilding, Admiralty, we 
are now enabled to reproduce drawings for four succes- 
sive developments of this form of construction. One of 
the photographs, Fig. 22, showed an early design, 
adopted in a number of Government-owned ships, in 
which simplicity was a prime consideration as these stern 
frames were intended to be made by structural-steel 
| works, unused to marine requirements. In this, the 
rudder gudgeons and the inner rings on which the stern 
tube bearing was fitted in the boss were flame-cut from the 
solid, and the propeller and rudder posts were straight. 
Fig. 1, herewith, shows an improved design in which 
the gudgeons are steel castings, welded into a post 
formed on its forward side by a fashioned plate and on 
its after side by a 17 in. by 4 in. channel, the section 
being intended to fair with that of a streamlined rudder. 
As in the former case, the boss is built up from plate, 
| with a wide bearing ring riveted into it and finally 
secured by fillet welds. A further development, with 
an improved form of arch, is illustrated in Fig. 2. In 
| this, the rudder post, while of similar section to that 
previously described, was made in two pieces to facili- 
tate construction, the weld being covered by a strip of 
plate. The gudgeons were flame-cut from mild-steel 
| slab as before, and the heel-piece was shaped by the 
|} Same means to fit inside the foot of the rudder post. 
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NOTES ON NEW BOOKS. 


The Shunter’s Manual. By Epwarp 8S. Hap.ey. 
Published by the author at 42, Milton Road, London, 
W.7. [Price 3s.] 

In books of mathematical puzzles to help the in- 

geniously minded to pass an idle hour there will often 

be found a problem relating to the shunting of wagons 
in a railway siding. In practice, railway shunters 
must do their best to solve similar problems every day 
in the normal course of their work. Generally speaking, 
there are many ways in which a given train can be 
broken up and re-formed so as to finish with the wagons 
im some required new order; it is the business of the 
shunter to discover at once the most economical way, 
so that engine and wagon movements may be no more 
than are really necessary. The author of this little book- 
let invited more than a hundred shunters to describe 
how they would perform a specified train-marshalling 
operation. The answers he received showed that only 

a small minority worked to methods that secured any- 

thing like a minimum iture of time and engine 

power. Many employed methods that required the 
expenditure of double and treble the amount of work 
actually necessary. Considering the vast amount of 
shunting done on the railways, especially under the 

t war-time conditions, this revelation was con- 


** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawi 
is stated in each case ; chee nine © mention Us 
Specification is not illustrated. 


Where inventions are communicated from abroad, 
Names, etc., of the Communicators are given in italics. 


*“Dipice Sa ‘ions may be obtained at the Patent 


Branch, P , ae Buildings, 
-lane, London, W.C.2, price 18. each. 

The dale ef, te_odvertinoment of the cocepance of 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when 

“* Sealed’ is appended. 
person may, at any time within two months from the 
of the advertisement of the acceptance of a Complete 
= notice at the Patent Office if 
anatttion to grant of a Patent on any of the 
grounds mentioned in the Acts. 


the 








AERONAUTICS. 


Flaps of Aircraft. Sir W. G. Armstrong, 
Whitworth Aircraft, Limited, of Coventry, J. Lioyd and 
Cc. V. Murray, both of Coventry. (3 Figs.) July 21, 1942. 
—The invention relates to an aircraft having a flap 


558,043. 


| nested on the underside of the trailing edge of a wing 


sidered disturbing. There seemed to be a need for| 


a handy manual to recommend in simple language, 
with the help of simple diagrams, a procedure involving 
forethought. The author has worked out a number 


of examples to illustrate the difference between work. | 
ing to a plan and working haphazard. He has offered | 
also some general hints and, in the concluding Pages, 


there are some exercises to be worked by the 
The book is well written and presented, and will 
of interest to puzzle enthusiasts and railway “ 
as well as to shunters. 


” 


Aeroplane Hydraulics. By Haroxp T. 
mdon : Hutchinson’s Scientific and Tech- 
nical Publications. [Price 2s. 6d. net.] 


Tuts work is an attempt to sum, in a small compact 
handbook, the principles and practice of the science of 
hydraulics as applied to problems arising in the func- 
tioning of modern aircraft. These problems are of two 
distinct kinds, namely, the transmission of small powers 
through a distance, when direct connection by rods and 
levers or wires is not convenient, such as the retracting 
of an undercarriage leg or the working of a control flap ; 
and the absorption and dispersal of shock loads in the 
springing devices of the undercarriage and tail support. 
e author tackles his problem by dividing it into four 
He explains the general principles of hydraulics, 
shows how they are applied to aircraft problems, gives 


Elements o, 
Legs 


or aerofoil and adapted to be movable backwards and 
downwards to give increased lift. The object is to pro- 
vide a simple and effective flap mounting. The wing 
has an opening 12 on the underside at its trailing end, 
against which is nested, when closed, the forward and 
upper edge 13 of a flap. In a similar way, the forward 
and upper edge 15 of an aileron carried by the flap is 
nested into a cut-away portion on the underside of the 
trailing edge of the flap. There are two or more brackets 
|} 18, which are fast with the flap and extend forwards 
|} into openings provided in the wing, their forward ends 





}a part of the bracket 18, 


| hinged directly 


detailed descriptions of the apparatus in use, and | 


finally deals with maintenance. 
an ambitious programme as this must suffer by com- 
pression into so small a space 

it becomes statements of “ rule of thumb ” rather than 
logical argument. Nevertheless, the statements are 
acourate, their choice is wise, and they cover the 
ground as completely as space allows. 
evidently has 
inclined tp be 


tic ; 


It is obvious that such | 


, and inevitably much of | 


cio preferences about which he is | of connection of the rear arms 21 with the flap. 
for instance, he suggests that | front arms 21 can, however, be turned more fully in an 


being hinged at 19 to the front arms 20. The rear 
arms 21 are pivotally mounted upon the flap, or upon 
as shown, behind the lead- 
upper end of each front arm 20 is 
upon the wing by the upper surface, 
so that these arms, when the flap is in its nested posi- 
tion, are almost wholly within the interior of the wing. 
The upper end of each rear arm 21 is pivotally mounted 
at 25 upon a bracket carried at the upper surface of 
the trailing edge of the wing, so that the rear arms 
are almost entirely in the interior of the wing when the 
flap is in its nested position. When the flap is in 
the take-off position, the line through the pivotal axes 


ing edge. The 


The author | of the front arms 20 passes below the pivotal point 


The 


the deotacmmalie « undercarriage leg is the only type | anti-clockwise direction to the position indicated by the 


in use to-day, and that the rubber shock absorber is 
only a matter of earlier history. This, however, is not 
correct; the choice of kind of shock absorber is 
governed by the size, the weight, and first cost and 
maintenance considerations, and simple rubber arrange- 
ments are often correct for the smaller machine. 
Altogether this is a useful book for the mechanic dealing 
with such apparatus who needs a comprehensive hand- 
book for reference. A series of questions, with answers, 
add to its value in this respect. 





CONTROL OF Mica.—The Minister of Supply has issued 
the Control of Mica (No. 3) Order (S.R. and O. 1944, 
No. 448, price 1d.). This revokes the (No. 2) Order, and 
Direction No. 1 contained in that Order is re-stated and 
& number of amendments are made in the new Order. | 


chain-dotted line 20a, in which case the flap as a whole 
and the brackets 18 will moved to the position 
indicated by the chain-dotted line 28, and the flap is then 
in its landing position. (Accepted December 16, 1943.) 


be 


AGRICULTURAL APPLIANCES. 


557,977. Power-drawn Cultivator. Tractors (London), 
Limited, of Barnet, and D. Crawford, of Hatfield. (7 Figs.) 
June 5, 1942.—The invention is a power-drawn cultivator, 
and has for chief object to provide an improved means 
for lifting the cultivator from the soil at intervals when 
desired. Attached to the back-axle housing are clamps 2 
and pivotally attached to these clamps are the forward 
ends of two arms 3 forming part of a carrier frame, the 
transverse’ bar of which carries the cultivators 5. On 
each of the arms 3 is a pedestal or bracket 6 in which is 
fixed the end of across bar 7. On the cross bar 7, midway 
between its ends, is a sleeve 8, to which is attached one 





Inquiries concerning the Order should be addressed to | | end of the lifting prop or strut constituted by the upper 
the Ministry of Supply, Mica Control, 6, Carlton House- | member 9 and the lower member 10. The prop members 


terrace, London, 8.W.1. 


Cuttine-TooL Economy.—In order to extend the life | 


9 and 10 of the lifting prop are hinged together to form 
a knee-joint by the skeleton tubular coupling member 11 
rigidly attached to the upper prop member 9 and pivotally 


of cutting tools, the Machine Tool Control of the Ministry | attached to the lower prop member 10. A semi-cylindrical 


of Supply has issued a folder, “‘ M.T.C. Leaflet No. 10,” 


| saddle piece forming part of the coupling member 11 


dealing with the technique of machine grinding and | | limits the freedom of swing of the lower prop member 


honing these tools. 
deals with such aspects of the subject as surface finish, 
the use of smaller sections, the formation of chip-breaker 


edges, the care of carbide tools, etc. Further advice on | which is secured a handle. 


The folder, which is fully illustrated, | with respect to the upper prop member. 


Secured to the 
| sleeve 8, to which the lifting prop 9, 10, is rigidly attached, 


A radial arm is fixed to the 


the fine finishing of cutting tools may be obtained from | cross bar 7 of the carrier frame and a tension spring 15 
The Controller of Jigs, Tools and Gauges, Machine Tool | is stretched between the arm and a lug projecting from 


Control, 35, Old Queen-street, London, S.W.1. 


the lower prop member 10 near to its pivoted end. Frame 


|}on the supporting bridge piece. 





members, forming in conjunction with the housing two 
triangular frames, are attached rigidly to the tractor jp 
duplicate, in spaced relation to one another relatively to 
the fore and aft line of the tractor, to support a stati: Mary 
cross axle 19 in a position approximately above and 
predetermined distance away from the cross bar 7 of 
the carrier frame of the cultivators. One pair of frame 
members extends beyond the other frame members to 
provide supports for a cross pin on which is pivotally 
mounted a pawl 21 adapted to engage the ratchet-toothed 
sector. On the stationary cross axle 19 is pivotally 
mounted a handle which is normally held in a forward 
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position by a spring 23 connecting the handle to one of 
the frame members. This handle is also connected by a 
link 23’ to the pawl 21, so that the handle and the paw! 
move together. The handle is provided at its pivotal 
base portion with an extension 24 shaped to present a 
supporting ledge or bridge and a guide lip, so that as the 
upper end of the lifting prop rises, the cross bar 7 or the 
sleeve 8 thereon will glide over the lip and come to rest 
When it is desired to 
lift the cultivator clear of the soil, the operator rocks 
the handle forwards until the shoe at the free end of the 
prop member 10 engages the soil as shown in dotted 
lines. Owing to the continued advance of the tractor 
the lifting prop is compelled to tilt more steeply using 
the shoe as pivot, and it thereby raises all the parts 
assembled with it. Still further forward movement of 
the tractor causes the knee joint to break, whereupon 
the shoe trails over the soil and offers so little resistance 
to the action of the now highly tensioned spring 15 that 
the latter swings the bent prop upwards. (Accepted 
December 14, 1943.) 


TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

556,449. Gear Teeth. Craven Brothers (Manchester), 
Limited, of Stockport, and W. Owen, of Stockport. (2 
Figs.) June 11, 1942.—The gauge is designed for measur- 
ing tooth-to-tooth and accumulated tooth errors in gear 
wheels, such as master gear wheels, helical turbine reduc- 
tion gear wheels, and creep gears of large gear-hobbing 
machines. In previous designs the accuracy of the mea- 
surements made by the bridge gauge depended upon the 
skill of the user when measurements of great accuracy 
have been called for, any variation in pressure upon the 
fixed leg of the gauge introducing errors in the measure- 
ment when a reading to, say, 0-00005 in., is required. 
The gauge is pressed by hand against the shoulder a of 
the gear wheel, the shoulder being coaxial with the wheel. 


MACHINE 








The gauge consists of a body 6 with legs c and d. 
The leg c carries a finger ¢ which is pressed against the 
flank of a tooth /, and through this leg slides a sleeve g 
which also has a bearing in the leg d. A collar on the 
sleeve g is loaded by a spring iin the leg c. The sleeve is 
secured to the body of an indicator j. A finger & is 
locked on the sleeve and this is pressed against the flank 
of a tooth m. Within the sleeve g runs a rod n which 
carries a finger o, the latter being pressed against the 
flank of atooth p. The rod n is spring loaded at one end 
by a spring q in the leg d, and at the other end it is con- 
nected to the finger of the indicator. In using the gauge, 
the finger ¢ is brought against the flank of a tooth of the 
wheel which serves both to locate the gauge and as an 
abutment to receive any pressure which the operator 
exerts when he holds the gauge against the shoulder a. 
The fingers & and o are brought against the flanks of the 
teeth, the distance between which is to be indicated on 
the indicator dial to 0-00005 in. The finger k is adjust- 
able on the sleeve g to enable readings to be taken between 
adjacent or widely separated teeth. (Accepted October 5, 
1943.) 
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AN OUTLINE DISTRICT- 
HEATING SCHEME FOR 
LONDON. 


By A. E. Marooris. 


Tue County of London Plan and the plan of the 
London Regional Reconstruction Committee of the 
Royal Institute of British Architects, evolving @ 
long-term policy, are inspiring because they put 
forward also the question of district heating. Owing 
to the technical developments of recent years 
relating to high-pressure steam, heat storage and 
heat distribution, the general introduction of district 
heating has been made possible. The evolution 
from the present methods of heating to public 
heat supply by means of heat-distribution mains 
should improve considerably the living conditions 
in towns and cities. This evolution, which is bound 
to come also for reasons of fuel economy and con- 
servation, will facilitate the great task of replanning 
London, or, a8 Lord Latham said, “of reshaping 
London as a worthy home and workplace for its 
people and as the centre of the British Common- 
wealth.” 

So far, district heating has been arranged in the 
favourable areas of a town, as electric power supply 
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was half a century ago. It is obvious that, when 
the task is widened to the area of the largest city 
in the world, it presents a problem of great magni- 
tude, the solution of which will require a great deal 
of investigation and comprehensive planning. 

The aim of this article is only to outline the 
framework for a practical solution. It appears 
opportune to show the possibility of a general 
unified district-heating scheme at an early stage, 
to avoid the multiplicity of independent and different 
systems which characterised electric power supply 
at the beginning of this century. (When, in 1916, 
the Coal Conservation Committee began its inquiry, 
there were in Greater London 65 separate authorities 
supplying electricity upon 49 different systems from 
70 generating stations and distributing it at 24 
different voltages to consumers, who were being 
charged at one or another of 70 different rates and 
prices). In contrast with electric power generation 
in its early stages, the development of public heat 
supply to the whole of the London area can be 
clearly visualised from its very beginning. It is 
obvious that this development will have to be 
based upon the existing electric power generating 
stations. The methods of heat generation, heat 
transmission and distribution with steam and hot 
water, and the questions of heat storage and supply 
have been sufficiently explored, so that district 
heating is, at the outset, in a more favourable 
position than was electric power generation half a 
century ago. 

The question is often raised even to-day, whether 
there is any need to abandon the old methods of 
heating and to introduce a new public utility, 


be regarded, however, only as the natural conse- 
quence of the development of central heating, which 
has proved to be so much superior to the other 
methods of heating that it is being used to an ever- 
increasing extent. In recent years, hardly an office 
building or factory has been erected without central 
heating. The number of central-heating plants for 
Government and municipal buildings, flats and 
houses, is also increasing steadily. The general 
introduction of district heating will consequently 
only meet the ever-growing demand for centralised 
labour saving heat supply. It will naturally 
accelerate the change-over to central heating, 
because the heat supply from a street main does 
away with boiler plants in buildings and their 
inherent disadvantages, such as transport of coal 
and ashes, attendance and maintenance. The space 
for boilers and fuel is saved and no chimney is 
required, and this will make possible the recondi- 
tioning, by means of central heating supplied from 
distributing mains, of the innumerable older houses, 
which, so far, have had to adhere to antiquated or 
expensive methods of heating by coal fires, elec- 
tricity or gas. 

Naturally, the public heat supply would be 
extended to factories to meet their demand for 
space heating, hot-water supply, and process work. 








For the supply of high-grade heat, of course, special 
Fig.3. 
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mains are required, but most of the industries 
situated in the L.C.C. area have no demand for 
high-grade heat. On the other hand, the provision 
of adequate heat-distribution systems for grouped 
industries in the Greater London area should 
encourage considerably the outward movement of 
factories from the L.C.C. area. By the systematic 
re-location of industry, the double effect will be 
achieved of decreasing the density of population 
in the L.C.C. area and of controlling the population 
in outer areas. 

The general introduction of district heating would 
have a remarkable effect on urban development. 
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requiring transmission and distribution mains, at a 
heavy capital expenditure. District heating must 


great proportion of colds, and rheumatic and other 
diseases, which are due to the effects of poor heating 
or dampness. The smoke nuisance would be largely 
obviated, and the number and intensity of fogs 
reduced, while increasing the amount of light and 
sunshine and providing the population with purer 
air. Buildings would not be blackened and deterior- 
ated by the effects of smoke. The ssthetic aspect 
of all districts, owing to brighter colours, greater 
cleanliness, and the abolition of countless chimneys, 
would be considerably improved. Housewives will 
be freed from the unpleasant labour of coal and ash 
handling, and the cleaning thus involved. 

The deterioration of the hygienic conditions by 
the effects of smoke was described by the late Dr. 
J. 8. Owens* as follows: ‘‘ We are forced to breathe 
air containing smoke particles, sulphur gases, and 
some other equally unpleasant constituents. The 
air that comes to us in London for breathing con- 
tains during ordinary moderately clear winter 
weather 4,000 to 5,000 particles of soot per cubic 
centimetre, while during a smoke fog, that is during 
the time when the natural ventilation of the city 
fails and the smoke becomes concentrated in it, the 
number may increase to 80,000 to 100,000 particles 
per cubic centimetre. The concentration of sulphur 
acids also rises rapidly with the development of 











The ample provision of cheap heat would make the 
houses comfortable in winter and should eliminate a 


smoke fogs. The approximate amount of air, solid 
* 
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| food and water consumed by an adult human being 


per day is: air 30 lb., food 2-7 lb., water 4-5 lb. 
Most of the attention of our public health authorities 
is, however, directed towards keeping our food and 
water supplies free of contamination, while to a 
great extent the air is left to take care of itself. 
The chief indirect effects are probably due to 
obstruction of sunlight, resulting in loss of daylight 
and ultra-violet radiation in our cities.” 

The general introduction of district heating would 
not only avoid the visible smoke, but would reduce 
the total volume of flue gases of the countless stacks 
and chimneys in the London area. The hygienic 
value of this development can only be compared 
with that attained by the general introduction of 
cold water supply and of sewage disposal in the last 
century. The improved air conditions would facili- 
tate the location of residential districts within walk- 
ing distance from the office and districts. 
It may be argued, indeed, that the ideal of the town 
planners, to create within the framework of Greater 
London self-sufficient communities for working, 
living and recreation, can be accomplished only by 
the introduction of district heating. In consequence 
of such a development the traffic, with its dangers 
and the risk of air pollution by large numbers of petrol 
engines, will also be reduced; while the capital 
expenditure and running expenses for new railways, 
roads and streets, and all supply services, will also 
be considerably decreased. The transport of coal 
to London would be reduced by some millions 
of tons, and its distribution would be practically 
limited to heat-electric stations and gasworks. No 





*“The Smoke of Cities.” 
page 211 (1936). 
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transport of coal and ashes inside London would 
be required, and all coal storage dumps would 
disappear. 

The hygienic improvements and savings owing 
to the abolition of smoke, alone would justify the 
general introduction of district heating; but the 
main and irrefutable economic argument for its intro- 
duction is the saving of enormous quantities of coal 
by co-ordination of heat and electrie power genera- 
tion. At the present stage, it is not possible to give 
an exact calculation of the quantities of coal 
involved; the requisite analysis of the fuel con- 
sumption for space heating, hot-water supply and 
process heat does not exist. It is difficult, also, to 
determine the average efficiencies at which the fuel 
is utilised; and a further difficulty is that the 
general introduction of district heating would have 
to be spread over a long period, at the end of which 
the demand for heat and electric power will be much 
greater than under pre-war conditions. For the 
purpose of a general outline, however, it is sufficient 
to show the order of the savings. It has been 
assumed that the general introduction of co-ordin- 
ated heat and electric power generation and supply 
might be attained in 1960, and the estimated possible 
savings in fuel will therefore be shown under the 
probable conditions of that year. 

Some indication of the future coal requirements 
can be derived from the growth of coal consumption 
in Greater London up to 1938, as shown in Fig. 1, 
page 401, in which the curves a, b,c, d, e and f 
show, respectively, the total coal consumption ; the 
population of Greater London; and the coal used 
for heating, manufacture and other purposes; for 
electric power ; for gas; and for gas and electricity 
combined. The total coal consumption has been 
compiled from tables contained in The Colliery Year 
Book for 1943. The figures up to 1900 are given in 
the Year Book as the total consumption, and, from 
1898 onwards, as the coal brought to London. For 
the year 1900, the figures for coal consumption and 
coal brought to London are equal and the curve 
showing the total coal consumption is, therefore, 
practically correct. Owing to the industrial develop- 
ment, the coal consumption has increased since the 
middle of last century at a greater rate than the 
growth of the population. The last war interrupted 
the steady rise of the curve, but, in spite of all 
improvements in coal utilisation, the growth of 
consumption is continuing at an alarming rate. 
The extension of the curve either from 1913 or 
from 1922, when the development became again 
more or less steady, shows that at this rate of 
increase the coal consumption for 1960 may amount 
to about 29 million tons. 

Since the early twenties of the present century, 
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the growth in coal consumption has been mainly 
due to the rapid growth of electric power supply, 
and of the increasing heat demand for space heating 
and hot-water supply for domestic purposes, offices 
and factories. It should be noted that, on the 
average, most of the coal consumption of factories 
in the London area is used to meet the requirements 
for heating and low-grade process heat, and that 
comparatively little coal is used for high-grade 
process heat and for independent electric-power 
generation. The coal consumption for public 
electric-power supply from 1925 onwards has been 
estimated on the basis of the annual returns of the 
London and Home Counties Joint Electricity 
Authority, which supplies a population of about 
nine millions. In 1937, the total generated electric 
power from steam amounted to 6,652 million units, 
and, in addition, 1,095 million units were generated 
in the area by the railway and transport authorities. 
The average coal consumption amounted in that 
year to 1-315 lb. per unit, as compared with about 
3-11 lb. per unit in 1922, showing a saving of 
57-7 per cent. In spite of this, the total coal con- 
sumption for electric-power generation increased 
from 1922 to 1937 by about 150 per cent. 

It is not likely that the growth of electric-power 
supply would continue at the same rapid rate as 
in the pre-war years, but a considerable increase of 
the heat demand for space heating and hot-water 
supply is to be expected. By deducting from the 
total coal consumption the quantities of coal used 
for gasworks and electric power stations, and by 
adding the saleable coke quantities, curve c has been 
obtained, showing the consumption of fuel for 
heating, manufactures and other . The 
estimate of the carbonised coal, and of the saleable 
coke, at 50 per cent. of the coal used in gasworks, 
is only approximate and the coal demand for “‘ other 
purposes”’ is not known; but, the latter con- 
sumption being comparatively small, the curve 
definitely indicates a great increase of the heat 
demand for space heating and hot-water supply. 
It can be assumed that this increase will go on till 
the heating of offices and dwellings to a standard 
of 65 deg. F. is generally attained. According to 
the Factory Act, 1937, the temperatures to which 
workshops are heated generally agree with Conti- 
nental standards, and this indicates that, in future, 
many office and living rooms will be heated to 
68 deg. F. It can further be assumed that, with 
the general rise of the standard of living, all dwellings 
will be provided with bathrooms, and that the 
demand for hot tap-water will greatly increase. 

The total annual heat demand for space heating 
and hot tap-water, per head of population in 1960, 
can be estimated to be at least 20 million B.Th.U. 
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Bearing in mind that this-igure includes heat for 
heating and hot-water supply of offices, shops, 
hotels, restaurants, theatres, hospitals, Government 
and communal buildings, workshops and factories, 
it may be rather conservative; it is more likely 
that the annual heat demand per head of population 
will rise to 25 million B.Th.U., or even higher. If 
district heating is not adopted, the present methods 
of heating will, of course, be improved, and the 
number of central-heating plants will greatly 
increase. Should half the heat be provided by coal 
fires and half by central heating, with average 
thermal efficiencies of 25 per cent. and 60 per cent., 
respectively, the average efficiency of the total 
supply would amount to 35 per cent. Even if the 
proportion of central-heating plants were to increase 
to 60 per cent., the average thermal efficiency 
would amount to 38-5 per cent. To allow for possible 
variations, the annual coal saving, referred to below, 
due to co-ordinated heat and electric power genera- 
tion, has been compared with independent plants 
having alternatively thermal efficiencies of 35 per 
cent. and 40 per cent. 

The average heat consumption of electric power 
generation with condensing stations, in 1960, can 
be assumed to be 12,000 B.Th.U. per kilowatt-hour 
generated, which corresponds to a thermal efficiency 
of 28-5 per cent., as compared with 21 per cent. to 
22 per cent. in 1937. The heat consumption of co- 
ordinated heat and electric power generation de- 
pends upon the initial steam conditions and the 
required back-pressure. At a pressure of 1,500 lb. 
per square inch, 900 deg. F., and hot water distribu- 
tion, the average consumption can be assumed to be 
15,000 B.Th.U. per kilowatt-hour generated and 
9,000 B.Th.U. of exhaust heat would be supplied, 
giving a thermal efficiency of (3,415 — 9,000) — 
15,000 x 100 = 82-8 per cent. For co-ordinated 
heat and electric power generation, the adoption of 
a steam pressure of the order of 1,500 lb. per square 
inch can be assumed because of its greater economic 
advantage compared with condensing plants. New 
heat-electric stations should therefore, be designed 
for this pressure from the beginning, and the existing 
condensing stations should be topped in the course 
of time with 1,500 lb. per square inch plant. 

The calculated savings in coal for the heat supply 
of a population of nine millions are shown in Fig. 2, 
on page 401. At an annual heat demand of 20 mil- 
lion B.Th.U. per head of population and an average 
thermal efficiency of independent heating plants of 
35 per cent., as much as 15-9 million tons of coal 
might be saved annually, as indicated by curve 4. 
For the heat distribution losses, 20 per cent. of the 
heat consumed has been allowed, which is rather 
@ conservative figure. At an annual heat demand 
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of 25 million B.Th.U. per head, the saving would 
be increased to 19-9 million tons annually. Even 
assuming an average thermal efficiency of 40 per 
cent. for independent heating plants, which is high, 
the annual saving in coal would amount to 13-6 mil- 
lion tons and 17 million tons, respectively, as shown 
by curve b. 

“The great amount of electric power which will be 
generated in heat-electric stations (curve c) is 
remarkable. It varies from 24,000 million to 
29,500 million kWh annually for the London area, 
as compared with a total of 26,812 million kWh| 
generated for the whole of Great Britain for 1939-40. 
This shows that, by the adoption of district heating, 
great quantities of electricity would be available for 
supplies to the grid system and for electric heating 
for areas or buildings which cannot be supplied by 
exhaust heat. 

The availability of surplus electric power gener- 
ated from coal, with a thermal efficiency of over 
80 per cent. for heating purposes, justifies the 
assumption previously made that the total popula- 
tion of Greater London can be supplied with heat 
from heat-electric stations, because districts and 
isolated houses which are not suitable for exhaust 
heat supply can be provided with electric heating. 
The use of electricity for heating would naturally 
decrease the quantity of exhaust heat to some 
extent, and this in turn would decrease the saving 
in coal and the quantity of generated electric power. 
This influence, however, would be more than offset 
by the increase of generated power from process 
heat, which has not been included in the above 
estimates and assumptions. 

The great saving in coal, and the generation of 
electric power with a thermal efficiency exceeding 
80 per cent., sufficiently demonstrates the paramount 
importance of complete co-ordination of heat and 
electric-power generation. The question now arises, 
how to ensure a sound large-scale development of 
district heating in London. This question involves 
the system of heat distribution and the method of 
co-ordinating heat and electric power generation. 
It is obviously important to choose from the outset 
a standard distribution system which would permit 
the supply of heat to both small and large districts, 
and promote a steady development on uniform lines. 
Furthermore, the system should be flexible both in 
regard to the choice of districts to be provided with 
heat-distribution systems and to the choice of 
electric power stations for heat supply. 

A common feature of the County of London Plan 
and the Regional Committee’s Plan is the arrange- 
ment of circular roads to improve traffic conditions. 
The construction of a circular road affords an 
excellent opportunity for the provision of a circular 
heat main at a low capital expenditure. The 
“B” road shown on the County of London Plan 
is most suitable for this purpose. Fig. 3, on page 
401, shows the arrangement of the proposed circular 
heat main along the “‘B” road, and the approxi- 
mate position of the existing electric generating 
stations is also shown diagrammatically. The 
diagram demonstrates the fact that the great 
majority of the existing power stations are situated 
close to the planned road. From most of the 
stations only short connections would be needed 
to supply the exhaust heat to a circular heat main 
arranged in the “B” road. From this main it 
would be possible to supply heat to the whole of 
the L.C.C. area and to develop a radiating system 
of mains for the heat supply of the outer London 
districts. From any point on these mains, inde- 
pendent local heat-distribution systems for the 
supply of suitable districts can be started. Inde- 
pendent systems can also be run directly from the 
power stations. When there is a demand for 
process heat it is advantageous, as Mr. 8S. B. Donkin 
has shown in his paper ‘‘ Industrial, Agricultural, 
and Domestic Heating with Electricity as a By- 
Product,’’* to arrange the electric power generation 
in two pressure stages, with separate distribution 
systems for low-grade and high-grade heat. 

Under the changeable climatic conditions of 
London, the most convenient form of heat distri- 
bution is by means of hot water. Practically all 
existing central-heating plants have hot-water 








*Jl. Inst. C.E.. January, 1936. | 





radiator or panel systems, because the hot-water 
temperature, and thus the heat supply, can be easily 
adapted to suit all weather conditions. A great 
advantage of hot-water distribution is the low cost 
of connections, as compared with those for steam ; 
the disadvantage of more expensive metering, on 
the other hand, can be overcome. The local heat- 
distribution systems can be assumed, therefore, to 
be carried out by means of hot water. 

The circular and radiating mains could be 
arranged for steam transmission. This would ensure 
a greater independence of the local district-heating 
systems and would reduce the difficulties due to 
variations in street levels. On the other hand, the 
substations would have to be fitted with calorifiers, 
and the quantity of generated power would be 
decreased. What is even more important is that 





the heating turbines, as compared with the con- 
densing sets; the seasonal character of the heating 
load ; and the necessity of full condensing capacity 
in the summer months. Nowadays, however, these 
difficulties can be overcome. By the use of large- 
capacity hot-water accumulators, for the introduc- 
tion of which the author was responsible, the fluctua- 
tions of the heating and electric loads can be 
perfectly balanced, and the load factor of the back- 
pressure sets can be easily increased above the 
average load of the condensing sets. Both services 
can be run independently of each other, and the 
back-pressure units can be designed either for peak 
load or for constant load. At a temperature drop 
of 90 deg. F., which can be easily arranged, the 
storage capacity of 1 cub. ft. of water amounts to 
5,600 B.Th.U., as compared with only 500 B.Th.U. 


steam transmission would greatly affect the con-| per cubic foot of town gas; but whereas at least 
version of the existing condensing station into heat- | 80 per cent. of the heat stored in water is delivered 


electric stations. 
From the standpoint of electric power generation 


the introduction of district heating has the great | combustion. 


advantage that, apart from the increase of thermal 
efficiency, the capacity of the older power stations 
can be preserved. According to the Electricity 
Supply Return of the London and Home Counties 


Joint Electricity Authority for 1937-38, the total | 


installed generating capacity of all stations then 
amounted to 2,610,000 kW. Of this capacity, only 
about 1,200,000 kW had a working boiler pressure 


| above 325 lb. per square inch, which means that a 


capacity of 1,410,000 kW, or about 54 per cent. of 
the total installed, is already obsolete or will be 
so in a few years. The total capital expenditure 
for generation amounted to 48,000,0001., which 
demonstrates the importance of reconditioning the 
older plants by the adoption of district heating. 

The conversion of condensing stations into back- 
pressure plants for steam transmission over a long 
distance is unavoidably accompanied, however, by 
a great loss in capacity. In many cases, the genera- 
tors would have to be provided with new turbines 
and the boiler capacity increased. By contrast, 
hot-water transmission has the great advantage 
that the loss in generating capacity is comparatively 
small. Many of the existing condensers could be 
used for heating the water, and, if necessary, 
changed over to cooling water to meet the peak 
demand. It should be noted, also, that whereas 
long-distance steam transmission causes an unavoid- 
able heat loss, the transmission of heat by means of 
hot water is carried out almost without loss. A 
considerable proportion of the total electric power 
used for pumping is transformed into heat, and, 
when the electricity is generated in a heat-electric 
station, only about 1,000 B.Th.U. per kilowatt-hour 
are actually lost in pumping. 

The increase in electric generating capacity in 
the future will have to be provided, of course, 
in back-pressure sets, and the new power stations 
arranged as heat-electric stations with a steam pres- 
sure of the order of 1,500 lb. per square inch for 
topping the older stations. The new stations can 
be located more easily than condensing stations, 
because no cooling water is required, but their 
positions would have to be outside the built-up area 
and, apart from transport facilities for coal, co- 
ordinated with the location of the older power 
stations and new industries. The exhaust heat of 
the high-pressure sets would be transmitted at a 
suitable pressure of, say, 200 Ib. to 300 lb. per square 
inch to the existing power stations, to replace the 
superseded or inefficient old boiler plants. Such an 
arrangement was carried out by the author for a 
large district-heating plant on the Continent, which 
was described in a paper before the Institution of 
Heating and Ventilating Engineers.* In this way, 
electric power generation in towns is made possible 
without boiler plant and without cooling water. 
It should be noted that the transmission loss in 
the case of high-pressure steam is negligible as com- 
pared with that of low-pressure steam. 

The principal difficulties in co-ordinating heat 
and electric-power generation are, so fur, the various 
fluctuations of the electric power and heating loads ; 
the lower load factor of heating and, therefore, of 





* “Experience with District Heating in Europe and 
U.S.A. and Its Further Development,” Jl. Inst. Heating 
and Ventilating Engineers, November, 1935. 








| to the consumer, only 50 per cent. of the heat stored 
| in gas is supplied, owing to losses in distribution and 


The heat-storage capacity of hot 
water per cubic foot is thus about 18 times as great 
as that of town gas. As will be shown later, the 
large-capacity hot-water accumulator will make it 
possible in the future to run electric power stations 
at a constant load over 24 hours, like gasworks. 
It is significant that this result will be attained at 
a cost for heat storage which amounts approximately 
to only 10 per cent. of the cost of gasholders, or 
to 1 per cent. to 2 per cent. of the cost of individual 
electric heaters for domestic hot-water supply. It 
is also interesting to note that the heat losses of 
large-capacity hot-water accumulators are negli- 
gible; an accumulator for 400 million B.Th.U. 
showed losses of only 0-04 per cent. per hour. 

Owing to the development of high-pressure steam 
and the steady growth of hot-water consumption, 
the co-ordination of heat and electric power genera- 
tion becomes possible during the summer months 
also. The consumption of cold water in London 
in 1937-38 was 38-8 gallons per head of population 
per day, with an upward tendency. By far the 
greater proportion of the cold water supply is used 
nowadays as hot water; it can be assumed, there- 
fore, that in 1960 the hot-water consumption will 
amount to at least 20 gallons per head per day. 
The heat demand for warming 20 gallons of water 
from 60 deg. F. to 140 deg. F. is 16,000 B.Th.U. or, 
including heat losses of 20 per cent., 19,200 B.Th.U. ; 
and a consumption of 25 gallons would increase the 
heat demand, including 20 per cent. for losses, to 
23,200 B.Th.U. In a heat-electric station with a 
working steam pressure of 1,500 lb. per square inch, 
from 2-32 kWh to 2-8 kWh per head of population 
per day would be generated even during the summer. 
Additional power would be generated from process 
heat and it can be assumed, therefore, that, if dis- 
trict heating were generally introduced, it would be 
possible to meet the total demand of Greater London 
for electric power in heat-electric stations, in all-the- 
year-round service, with a thermal efficiency of 
about 80 per cent. as compared with 21 per cent. to 
22 per cent. in the year 1937-38. 

The total quantity of electric power generated 
in heat-electric stations, as shown in Fig. 2, would 
actually exceed the local demand, and would pro- 
bably be about 3}$ times as high as in 1937-38. 
Great quantities of electric power would be available, 
therefore, for other parts of the country, preferably 
for rural districts and small towns. But even 
greater quantities of off-peak power would be avail- 
able for electric heating; this could be done by 
a system of double heat storage with large-capacity 
hot-water accumulators, firstly, providing a bulk 
supply of exhaust heat to districts suitably situated 
in relation to the power stations, and, secondly, a 
supply of electric heat for districts or buildings 
which are too far away from a power station or 
which, for any other reason, are not suitable for 
exhaust-heat supply. 

By the system of double heat storage, a perfect 
balance of both exhaust-heat and electric-power 
generation could be attained, and, which is most 
important, the station could be run at a constant 
load, as shown in Fig. 4, opposite. The surplus 
electric power, indicated by the area between 
the curves, is thus generated without any increase 
in generating capacity as compared with a con- 





| 
densing station. For the heat supply, however, 
owing to heat storage, the station can be run at a 
higher capacity. On the diagram, the load of the 
heat-electric station is shown 10 per cent. above the 
peak of a corresponding condensing station; but, 
with sufficient heat-storage capacity, it could even 
be raised to the full installed generating capacity. 
Consequently, the double heat-storage system would 
have an effect in electric power stations similar to 





that of gasholders in a gasworks, which represents 
an indirect solution of the electricity-storage pro- 
blem. The power stations could be run over 24 hours 
at a constant load, and the annual load factor for 
heat and power generation could be increased to 
50 per cent.,‘or even more. 

The surplus electric power above the usual load | 
curve could be generated, together with the exhaust | 
steam, with a thermal efficiency of about 80 per) 
cent. 
radiation losses would amount to only about 2 per | 
cent. to 3 per cent. of the heat input to the turbine, 
and the overall thermal efficiency of the heat process, 
the transformation of fuel into electric and exhaust 
heat, would almost equal the boiler efficiency. The 
increase in fuel consumption being negligible, the 
surplus of electricity for thermal storage could be 
sold practically on the basis of live steam. 

The large-capavity hot-water. accumulators for 
electric thermal storage could be placed inside the 
districts to be supplied with heat, which would 
afford the advantage of short and cheap distri- 
bution systems to offset the cost of the accumulators. 
Of course, the accumulators would have to be 
located at suitable points on the medium- or high- 
voltage system. The electrode boilers could be 
designed for the eventual use of high-pressure steam, 
and, by means of steam accumulators combined 
with hot-water accumulators, it would then be 
possible to generate electric peak power for local 
districts with back-pressure sets. In consequence, 
electric peak power can be generated in the con- 
sumers’ area with a coal consumption of only about 
6,000 B.Th.U. per unit, as compared with 25,000 
B.Th.U. per unit by accumulators with live-steam 
storage. A basic diagram of the proposed inter- 
connections of high-pressure and low-pressure heat- 
electric generating stations with double heat storage 
is shown in Fig. 5, on page 402. In this diagram 
A is the high-pressure heat-electric station, with 
exhaust-heat transmission; B is the low-pressure 
heat-electric station, with exhaust-heat storage ; 
and C is a substation, with thermal-electric storage 
and peak power generation. 

The complete co-ordination of heat and electric 
power would render approximately 25 per cent. to 
30 per cent. of the generated power available for 
electric heating. It is even possible that, by 1960, 
the electric power consumption for heating might 
exceed the total supply to the London and Home 
Counties Electricity District in 1937-38. 

The foregoing considerations show the great 
importance of district heating, in conjunction with 
electric power generation, in the reconstruction 
of London. The new utility of district heating 
would have the advantage that, in fulfilling the 
primary task of heat supply at the low cost of 
about 34d. per therm on the 1938 price basis, for 
direct use, in contrast with any fuel, with its unavoid- 





able combustion losses, it would simultaneously 
eliminate the smoke nuisance and its evil conse- 
quences. Housing conditions would be improved 
and the population would be provided with pure air 
and more sunshine. Electric power generation 
would be extended on an unprecedented scale, and 
great quantities of coal would be saved. The large 
capital expenditure (which, apart from hygienic 
considerations, would be justified economically) 
would stimulate post-war engineering activities and 


create employment; and, last but not least, the | gi 


general introduction of district heating would 
encourage the use of brighter colours in architecture 
and preserve the beauty of the new buildings and 
districts for later generations. 








VOLUNTEER WorK ON THE L.M.S.—During a recent 
Saturday afternoon and Sunday, volunteers unloaded 
29,000 wagons at goods depots of the London Midland 
and Scottish Railway. On ten other week-ends the total | 
number of wagons unloaded exceeded 27,000. 
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THE BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION.* 
By Witrrip Ayre. 

THe inauguration of the British Shipbuilding Re- 
search Association brings to fruition a policy which 
the industry has been studying for some time. Impetus 
has been given to it by fast-moving trends of thought 
making for improvement in the technical design of 
ships and propelling machinery in recent years. The 
movement towards industrial research is becoming a 
significant and important feature in consolidating the 


| structure and assisting the development of modern 


industry. Industrial research is, in fact, not only an 
essential factor in national and international com- 
merce ; it is a stimulus to creative work. The practical 


Research has given to the research movement in 
industry is well known, particularly to the Institution 
of Naval Architects. The royal road to industrial 


translated into terms of design and craftsmanship, 
manufacturing efficiency and, finally, organised mar- 
keting. Research should be, and is, a spearhead of 
attack in the battle to secure for the shipbuilding 
industry stability of employment, with an increase of 
confidence among a quarter of a million craftsmen 
who have chosen, and for others who may ultimately 


| choose, to follow it as a career. 


The British Shipbuilding Research Association will 
provide ready facilities to harness and pool existing 
resources of ship research work, to stimulate the highest 
degree of scientific interest in the design and construc- 
tion of ships of all types, and to make every discovery 
immediately available to the industry in a “ usable ” 
form. During the present war, considerations of 
security have obviously called for discreet silence con- 
cerning the many activities of the Shipbuilding Con- 
ference. This silence should not be misinterpreted as 
an inference that progress and inventiveness have been 
lacking. Industrial research, its planning and organisa- 
tion, demands highly skilled direction and erudite 
personnel; it calls for unrestricted time and enthu- 
siastic effort. Any major diversion of effort from the 
primary task of winning the war would be unwarrant- 
able in the national interest, and incompatible with 
the policy of the shipbuilding industry. War-time 
shipbuilding experience has, nevertheless, provided 
many opportunities for establishing the correctness of 
past researches and indicating directions in which 
applied research should be pursued in the future. 

To date, the bulk of applied research in shipbuilding 
has been of an ad hoc nature, and, while covering a 
wide field, has been carried on, generally, in a setting 
of individual effort. In the absence of facilities for 
co-ordination within the industry, duplication of effort 
has been inevitable, and the results, not always claimed 
as exclusive or secret, involuntarily locked up and the 
industry deprived of their value. It has long been 
recognised that such an approach to applied research 
work is inconsistent with modern eonceptions of 
industrial development. 

Among subjects that have received considerable 
attention by various technically-minded interests in 
shipbuilding and shipping in the pre-war period, 
particular reference might be made to the development 
of new designs of merchant ships, generally of increased 
speed, both for liner and tramp trades; changes in 
structural design and shape suggested by progress in 
electric welding technique and pre-construction me- 
thods ; model testing of hull forms, propellers and stern 
arrangements and reconciliation of “tank” results 
with full-scale measured mile and sea service records. 

Pre-war development in the design of steam engines 
was moving in the direction of utilising higher steam 
temperatures, new designs of valve gear for greater 
economy in steam consumption, and ancillary equip- 
ment such as low-pressure turbines for the better 
utilisation of temperature and pressure. Simplification 
of turbine practice was also a feature of pre-war marine 
engineering developments. Efficiency of steam genera- 
tion has also advanced. The design of Diesel engines 
has made consistently steady progress as a result of 
applied research, both in this country and abroad. 
The introduction of mild-steel welded engine bedplates 
and entablatures in place of cast iron has proved of 
value in providing greater security against the stresses 
particularly associated with internal-combustion en- 
ines. Geared Diesel installations associated with 
electric or hydraulic couplings have aroused increased 
interest in recent years. In the electrical field, the 
Diesel-electric principle continues to attract attention. 

A considerable volume of model experiment work, 
comprising methodical testing of hull forms and pro- 
pellers in association with variations of ship dimensions, 
hull form, speed, engine revolutions and weather 
conditions, has been carried out at the National 


Physical Laboratory. Model test work is, of course 
carried out at the N.P.L. for individual firms on 
commercial basis, but in these cases the records are 
confidential to the firms concerned. Model testing ig 
also carried out in private experiment tanks opened by 
Messrs. Wm. Denny and Brothers, Limited, at Dum. 
barton, Messrs. John Brown and Company, Limited 
|} at Clydebank, Messrs. Vickers-Armstrongs Limited, at 
| St. Albans, and at the Admiralty research station at 

Haslar. 

The volume of applied research undertaken by the 
Admiralty is considerable. Much of this work is of g 
highly specialised nature. Disclosure of results, for 
very good reasons, may not be quite as free as from 

| other sources, but progress is clearly evident by the 

| celerity with which new designs of navai and mer. 


| help which the Department of Scientific and Industrial | cantile craft are produced to meet the ever-chanying 


| requirements of naval operations. To facilitate speedy 
| production of special vessels, modified forms of hui] 
| have been developed by the Admiralty. When the 


The total electric losses, gland losses, and | 8¥premacy is via investigation and discovery, later | necessity for higher speeds of merchant ships wag 


foreseen, and some relaxation of the earlier war. 
time production policy of “ biggest carrying power 
in quickest time '’ could be permitted, the Admiralty 
| turned to geared-turbine propulsion of a new design. 
Experience of this will be watched with interest. [pn 
| the sphere of electric welding, the Admiralty have 
| shown commendable activity in applied research. For 
| instance, in 1942-43, an instructive series of lectures 
on the subject of welding technique was organised at 
Stow College, Glasgow, under the zgis of the Admiralty, 
the Ministry of Labour and the Shipbuilding Employers’ 
Federation. An Admiralty Ship Welding Committee 
is also investigating modern developments in electrio- 
welding practice in British and United States shipyards. 

In 1938, the Shipbuilding Conference was largely 
responsible for initiating and financing, through the 
Welding Research Council, and with the co-operation 
of the ‘british Corporation Register, a comprehensive 
series of full-scale tests on composite items of steel 
structures. These investigations were carried out at 
the works of the Colville Constructional Company, 
Glengarnock. The pu was to compare the relative 
efficiency and merits of riveted plates and sections with 
welded construction, and to ascertain the soundest, 
lightest and most economical methods of welded con- 
struction which might be substituted on the grounds of 
equivalent efficiency and strength. The results of 
these tests have proved to be of great value in the 
development of welded structures for shipbuilding. 
Study of the transactions of the technical societies 
gives some idea of the wide range of specific research 
that has been carried out alike by Lloyd’s Register and 
the British Corporation Register. In the main, this 
has been concerned with investigations into causes of 
failure of ship structure or engine mechanism, or the 
compilation of appropriate regulations or standards 
pertaining to new methods or designs. The classifica- 
tion societies are fortunate in possessing a unique 
collection of experience from which to draw for pur- 
poses of research. 

In June, 1942, the subject of ship research was 
referred to in a memorandum prepared by Sir Charles G. 
Darwin, F.R.S., Director of the National Physical 
Laboratory. The Shipbuilding Conference gave careful 
consideration to the views expressed by Sir Charles 
Darwin. Some of these were in conformity with earlier 
plans of the industry, though others did not wholly 
commend themselves as being applicable to the type 
of industry research organisation which it had been 
the intention of the Shipbuilding Conference to set up. 
Frequent discussions within the industry, particularly 
in recent years, had, however, crystallised into a general 
urge to develop the plans for the constitution of a 
Research Association on lines envisaged at an earlier 
date, but deferred on account of war conditions. 

After consultations with various interests concerned 
with shipbuilding, including marine engineering, ship- 
repairing, the Admiralty, the Ministry of War Trans- 
— shipping, and the Department of Scientific and 
ndustrial Research, it was decided to found the 
British Shipbuilding Research Association. This has 
now been carried out and the early part of this state- 
ment gives the background to its inception. The 
structure of the Association is designed on a basis of 
ensuring a wide representation of scientific interest. 
The constitution, on the model lines approved by the 
Department of Scientific and Industrial Research, was 
prepared in close co-operation with its secretary, Sir 
Edward Appleton, and the officers of his department, 
and the Shipbuilding Conference also had the advan- 
tage of conferring with representatives of other research 
associations already established under the same 
auspices. Matters of general policy and finance will 
be controlled by the Shipbuilding Conference. 

The governing body of the Research Association, 
having sole executive responsibility in regard to all 








* Paper presented at a meeting of the Institution of 
Naval Architects, held in London on Thursday, April 20, 
1944. Abridged. 


tters relating to management and organisation, is 
termed the Shipbuilding Re:earch Council, the per- 
sonnel of which is elected by the Shipbuilding Confer- 








ence. The first Council consists of the following :— 
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fdwards (vice-chairman); Mr. Alexander Belch, 
(.B.E., acting chairman, the Shipbuilding Conference ; 


sir Charles W. Craven, Bt., O.B.E., R.N. (ret.) ; Sir | 
Maurice E. Denny, Bt., C.B.E.; Sir Summers Hunter, | to 4, on page 410, is an interesting development of the 


jP.; Sir Robert S. Johnson, O.B.E.; Mr. Henry 
Main, C.B.E.; Sir Frederick E. Rebbeck, D.L., J.P. ; 
Mr. A. M. Stephen, M.C.; Mr. L. T. G. Soulsby ; and 
representatives of the D.S.LR. 
irectly responsible to the Research Council is the 
Shipbuilding Research Board, on which the various 
scientific interests are represented. The Board will 
operate in the whole field of applied research in com- 
iance with the policy of the Research Council. The 
first Research Board is constituted as follows, under the 


Mr. Wilfrid Ayre, J.P. (chairman); Sir G. Tristram THE “ UNISAW’’ METAL-CUTTING 


BANDSAW. 


THe metal-cutting bandsaw illustrated in Figs. 1 


| seventy-years experience of Messrs. J. Sagar and Com- 
| pany, Limited, Canal Works, Halifax, in the manufac- 
| ture of wood-cutting bandsaws and other woodworking 
|machinery. It is known as the “ Unisaw,” and is 
| distributed by Messrs. Alfred Herbert, Limited, Coven- 
try. The new saw will cut metals of any thickness up to 





| 1 ft. 3 in. 
| housed in the base, has a self-contained blade-welding 





the compressor being by means of a plain pipe. The 
transmission from the motor to the bottom pulley, 
shown in Fig. 4, consists first of a link-type V-belt to 
a pair of expanding pulleys, from which a second 
similar belt runs to a two-speed gearbox giving the 
final drive. The gearbox provides a slow speed range 
equivalent to blade speeds from 50 ft. to 400 ft. per 
minute and a high speed range from 400 ft. to 1,600 ft. 
per minute, infinite speed variation being obtained in 
either range through the expanding-pulley mechanism. 
The operating handwheel is seen on the front of the 


| 11 in., has a work table measuring 2 ft. by 1 ft. 8 in., and | machine in Fig. 1; above it is the dial of an electrically- 
the gap, or distance between the saw and the column, is | operated tachometer. 
It is electrically-driven by a } h.p. motor | run in ball bearings. 
y y P gs 


All the shafts in the machine 
The feed can, of course, be given to the work by 


chairmanship of Sir Maurice E. Denny, Bt., C.B.E. : | equipment, a compressed-air blower for swarf removal, | hand, but a power feed is also provided. This is shown 
\@ chain-type power feed unit, an adjustable lamp, | on the table in Fig. 2 and consists of a dog shaped 


Shipbuilding Conference : Mr. Wilfrid Ayre, J.P.; Mr. 
Alexander Belch, C.B.E.; Mr. H. Bocler; Mr. W. T. 
Butterwick, C.B.E.; Sir Maurice E. Denny, Bt., 
CB.E.; Mr. J. Ramsay Gebbie, O.B.E.; Mr. J. M. 
Ormston, M.B.E.; Sir Stephen J. Pigott; Mr. C. C. 
Pounder; Mr. H. B. Robin Rowell; Mr. A. M. Stephen, 
M.C.; and the Director of Research. National Associa- 
tion of Marine Engine Builders: Mr. G. E. Carter; Mr. 
Harry Hunter, O.B.E.; Mr. H. E. Sheardown. Re- 
pairers’ Central Council : Mr. E. L. Champness, M.B.E. 
Admiralty: Sir Amos L. Ayre, K.B.E., Director of 
Merchant Shipbuilding ; Sir Stanley V. Goodall, K.C.B., 
0.B.E., Assistant Controller, Warship Production ; 
Engineer Vice-Admiral Sir Frederick R. G. Turner, 
K.C.B., O.B.E., Engineer-in-Chief; Mr. C. 8. Wright, 
C.B., O.B.E., Director of Scientific Research, Admiralty; 
and four representatives of the General Council of 
British Shipping. 

Lloyd’s Register: Dr. 8. F. Dorey; Mr. R. B. 
Shepheard. British Corporation Register: Mr. J. L. 
Adam; Mr. G. M. Sellar. JInstit@tion of Naval Archi- 
tects: Dr. G. 8S. Baker, O.B.E. North-East Coast Insti- 
tution of Engineers and Shipbuilders: Mr. Stanley S. 
Cook, F.R.S. Institution of Engineers and Shipbuilders 
in Scotland : Mr. James Gilchrist. Institute of Marine 
Engineers: Mr. S. A. Smith; and two representatives 
of the D.S.LR. 


For the purpose of conducting specific or sectional 


The saws available are British made and can be 
supplied either welded to the required length or in 
lengths of 100 ft. for cutting and welding as required. 
The saw speed is variable in infinitely small steps 
from 50 ft. to 1,600 ft. per minute. The floor space 
occupied is 3 ft. 6 in. by 3 ft. The bandsaw is primarily 
designed for the production of dies, press tools, gauges 
and other parts of irregular shape by contour — 
and it is stated that it will produce work of such a hig 
degree of accuracy and finish that usually only final 
filing or polishing operations are required. With a 
skilled operator, moreover, the cut can be made with 
such precision that it is possible to use the inner portion 
of the work as a punch and the outer portion as the 
corresponding die. 


condition but with the table tilted for maki 
oblique cut. 








lighted from the power supply, to illuminate the cut and, | to suit the contour of the work and embraced by a 
of course, adequate chain-tensioning and other devices. | roller chain to the ends of which are attached cables 
It is suitable for saws ranging in width from 4 in. to| led across the table and over ball-bearing mounted 
? in. and having from 6 teeth to 32 teeth per inch. | jockey ulleys, as shown, down to a tensioning mechan- 


ism. is consists of a large coiled spring the casi 

of which is distinguishable in both Sie. t can 2 at the 
right hand of the machine below the table. The spring 
is “‘ wound up” by means of the crank handle, seen 
near the casing, which operates through worm gear. 
The spring tension is transmitted to a lever by means 
of a compensating drum. One arm of the lever is 
attached to the cable at one end of the chain round the 
work, the other cable being anchored. The torque 
on the lever, arising from the coiled spring, thus pulls 
the cable and chain tight and presses the work on to the 
saw blade. As the work advances, the spring tends to 
run down but this is compensated for by the operation 
of a small handwheel to maintain the pull at a constant 
amount. The other arm of the lever referred to above 


The general construction of the machine is shown in | terminates in a pedal at the front of the machine. 
Figs. 1 and 2, the first of which shows it in the working | This pedal, when the power feed is in operation, lies in 
an | its lowest position, in which it is locked by a slight 
In Fig. 2, the main door, which allows | lateral movement. 
access to the pulleys for removal of the saw, etc., is| cable is slacked off and the power feed ceases. The 
open, the table in this illustration being shown in the | load on the work can be varied from zero to 100 Ib., 
more normal position. The pulleys are mounted on | according to the extent to which the spring is coiled. 
the driving and driven shafts on conical self-centring | This load is read from a dial, not shown, and the 


When the pedal is released, the 


research, the Research Board will have power to set! seatings. They are of the solid type, dynamically | mechanism can be re-calibrated, when the working 
up Research Panels consisting of persons having | balanced and precision-ground all over to ensure a| parts become easy from use, by means of a standard 


specialised knowledge of, and interest in, particular 
subjects which it may be deemed desirable to investi- 


perfectly true running circle. 


| crowned and are covered with damp-resisting rubber 


The pulley rims are | weight. 


While the power-feed mechanism enables the operator 


gate. It is intended that the widest co-option will be | tyres. The top pulley shaft is carried on a slide having | to devote the major part of his attention to guiding 


exercised in the constitution of these panels. 
addition to direct participation by the shipping industry 
in the work of the Research Board and Panels, arrange- 


In | vertical movement, as shown in Fig. 3, in order to allow | the work, it may occasionally happen that a very precise 
for tensioning the blade. The tension is applied by a | feed is required. The equipment provided for this con- 
long helical spring acting upwards on the shaft bearing, | sists of a work dog, as before, but a block is attached 


ments have been made for close collaboration jointly | a variable degree of compression being obtained by | to the table carrying a screw terminating at the operat- 
between the two industries for the purpose of discussing | means of a screw and handwheel. 


general questions of shipbuilding research. 


The policy envisaged by the Association is: (a) To | 


establish for the industry a foremost place in scientific 
shipbuilding. The tonnage built in British shipyards 
in the past provides a vast reservoir of experience 


from which to draw for the purpose of directing tech- | 


| co 
| bei 


in Fig. 1. 


ing end with a knurled knob and bearing on the dog. As 


| A positive indication of the tension applied is given | the screw has a fine thread, a very slow and precisely- 
by the spring-loaded lever seen in the top left-hand | controlled feed is obtained. Other auxiliaries com- 
rner of Fig. 3, the end of the short arm of this lever | prise a circular-cutting attachment, a strong fence for 
ng formed with a pointer which moves over the | line cutting, and a movable fence for cutting-off opera- 
| seale visible in the top left-hand corner of the machine | tions. When very accurate angular positions are re- 
The pointer does not move until com- | quited for the table, a spirit level and angle blocks are 


nical progress in the future. In this respect, the close | pression is applied to the spring. To permit correct | available. The lamp on an adjustable flexible connec- 
collaboration planned with shipping interests and with | tracking of the blade the top pulley is arranged to | tion, seen in Figs. 1 and 2, illuminating the cutting part 


marine-engine builders and ship repairers, particularly 


in regard to technical analyses of records of service 
performances of ships, it is anticipated, will prove of 
considerable value. 


to the right of Fig. 3 is on part of the upper guide for 
| the blade. 


cant, and an effective lock is provided. The bar seen | of the saw is a part of the standard equipment. 


j 


It is adjusted vertically to suit the depth | through a step-down transformer. 


It is 
supplied with current from the driving motor supply 
A second lamp 


| of the work on the table, by a rack and pinion move- | connected to the transformer is situated in the base of 
(b) To provide for the industry, in ready form, an | ment, the actuating knob for the pinion being seen on | the machine to illuminate the driving mechanism, eto., 


up-to-date and continuous picture of scientific develop- | the right with a locking lever below it. The guide bar | for cleaning and lubricating. The saw is removed by 
ments in shipbuilding throughout the world. The Asso-| is balanced by a cable and weight, the latter being | passing it through the slot left by withdrawal of the gap 
ciation will not be a substitute for individual initiative, | housed in the machine column. The lower part of piece clearly seen in Fig. 1. This piece is tongued and 


nor will it discourage independent action in any fruitful | the guide bar carries a pair of guide rollers running on 


field of shipbuilding development. 


It is hoped that | ball bearings and a pair of guide plates which can be 


the interest aroused by the inauguration of the Asso- | adjusted to suit the thickness of the blade in use. There 


ciation will stimulate research over a wide field. |is a similar guide below the table. 


The blade passes 


(c) To seek close co-operation with other research through the slot of the phosphor-bronze table insert 


associations engaged in furthering scientific advance- | 
ment in matters which are of indirect, yet essential, 
importance to the shipbuilding industry, for example, 
general engineering, electricity, and metallurgy. 

(d) To ensure speedy publication of the results of its | 
work in a form refined to a degree of practical applica- 
tion to facilitate immediate use in shipbuilding. Sub- 
ject to discretion exercised by the Research Council 
with approval of the D.S.I.R., it is the intention to 
promote the widest publication of results. 

Generally, the Association will not be concerned with | 
economic research except in so far as such consideration 
migtit affect the economic significance of any particular 
phase of its sci.ntific activities. 

(To be continued.) 





LANTERN SLIDES OF BOILER-FEED PUMPS.—Messrs. 
G. and J. Weir, Limited, Cathcart, Glasgow, S.4, have 
Prepared a series of lantern slides of the illustrations con- 
tained in their booklet, “‘ Fuel Economy in the Operation 
of Boiler-Feed Pumps.” Persons making arrangements 


for talks on fuel economy can obtain the slides, on loan, 
on application to the publicity department of the firm at 


seen in Fig. 1, this slot allowing the table to be canted 
to an angle of 45 deg. to the right, to 10 deg. to the 
horizontal to the left, or to 10 deg. either to the front 
or the back. The table, which is a precision-ground 
box casting, is carried on a combined quadrant and 
link motion, the centre of the are of the quadrant 
coinciding with the point at which the saw passes 
through the insert. Graduated index plates and 
effective locks are provided for the canting move- 
ments. 

The bottom pulley is provided with an adjustable 
brush, seen in the top left-hand quadrant of the pulley 
in Fig. 2, in order to remove swarf from the rim. The 
swarf falls into the small drawer visible underneath 
the pulley. The bottom pulley is, of course, the 
driven one. The driving gear is shown in Fig. 4 with 
the cover removed. The motor, which is of squirrel- 
cage type, is mounted on a hinged base to allow for 
belt-tensioning. On the same base, and to the left 
of the motor, is seen a small air compressor driven by 
belt from the motor. The compressor provides a con- 
tinuous jet of air which is directed on to the work to 
blow away the swarf and to cool the saw blade. The 
air nozzle is fitted on a fiexible armoured pipe, as 
shown in Figs. 1 and 2. The pipe is connected to the 





the above address. 





grooved in the table and is locked in place. 

The saw-blade welding equipment, which is stated 
to be the first all-British unit of its type to be installed 
on a bandsaw, can be distinguished on the column of 
the machine in Figs. 1 and 2. Externally, it con- 
sists of a pair of clamps, which serve as electrodes, 
to hold the ends of the blade in position, and the 
necessary switches and regulators for both the welding 
and annealing current. The blade is, of course, butt- 
welded and it is claimed that the operation takes only 
a fraction of the time required for the more conven- 
tional brazing method, while resulting in a much cleaner 
finish. The saw length is selected and the ends cleaned 


|and ground off square on a small built-in grinding 





attachment. After clamping the ends in the correct 
position, the regulating knob is rotated to the position 
suitable for the thickness of the blade being welded 
and the welding switch is closed. After completion 
of the welding, the annealing current is switched on 
to bring the area of the joint to a dull red heat. When 
this point is reached the current is switched off and the 
joint allowed to cool naturally. After dressing the 
weld on the grinding attachment and testing by the 
thickness gauge provided, the blade is ready for shippi 

on to the pulleys. All the electrical gear is moun 

on a hinged door so as to be readily accessible. The 
panel comprises a direct-on contactor starter for the 
driving motor, actuated by the push buttons seen at 
the top of the machine in Figs. 1 and 2. A separate 
tapping supplies the welding and grinding unit, and the 


underside of the top pulley casing, the connection to ' lamp transformer. 
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WIRE-WOUND CONCRETE TANKS. 


MESSRS. THE PRELOAD COMPANY, NEW YORK, U.S.A. 











WIRE-WOUND CONCRETE TANKS. 


Ow page 256, ante, a brief description was given of | 
the manufacture of concrete water pipes strengthened 
by high-tensile steel wire wound helically, under ten- 
sion, round the external surface. The present article | 
deals with a similar method of construction on a much | 
larger scale, the application in this case being to large | 
cylindrical tanks of concrete for holding water or other | 
liquids. The reason for the pre-stressing of the pipes 
and tanks is the same in both cases, namely, to reduce | 
the tensile stresses in the concrete from the internal | 
pressure and the inevitable shrinkage of the material 
when dry, as these stresses give rise to cracking and 
subsequent leakage. The pre-stressed concrete tank | 
dates from 1931, several hundreds having been built | 
since that year, but the external loading was imposed | 
by means of rings of steel rods in which the required 
tension was produced by turnbuckles. The use of steel 


wire is of comparatively recent introduction, only a | 


few tanks of this type having been constructed so far. | 


The development is due to Messrs. The Preload Com- | 


pany, New York, U.S.A., and Figs. 1 to 3 show one 
of the tanks built by this company having the wire 
wound on it. The wire-wound tank is considered to 
have greater structural stability than what may be 
termed the hooped type and certainly needs far less steel, 
a factor of considerable importance at the present time. 

The particular tank illustrated is 65 ft. in diameter 
and has a height of wall of 20 ft. 3 in. It has a domed 
roof and a capacity of 500,000 gallons. A tank of the | 
same diameter with a wall 16 ft. 6 in. high and of 
400,000 gallons capacity was constructed in the same 
locality. The wall of the larger tank is 6 in. thick 
at the base and that of the smaller one 5 in. thick. 
The thickness at the top is 4 in. in both cases. The 
concrete is pneumatically applied from the interior 
of the tank against external forms. After the con- 
struction of the roof, which is of concrete reinforced 
with a wire grid and is approximately 2 in. thick, and 
after removal of the forms and a curing period, the 
tanks were wound with wire by the machine shown in | 
Figs. 1 and 2. This machine consists of a frame carried 
on two pneumatically-tyred wheels running on the wall 
parapet and guyed radially from the centre of the 
tank. From this frame is suspended a platform 
carrying a petrol engine, which drives wheels on vertical 
axes and running on the wall surface, so traversing 
the machine round the circumference. The engine 
also drives a double-drum winch, the cables from 
which pass over blocks on the frame and form the 








Fie. 3. 


suspension for the platform. This arrangement will 
be clear from Fig. 1, in which, to the right, is also 


seen the coil of wire which is paid out at the designed | 


tension as the machine travels. 

It will be obvious, since the wire is wound in a close 
helix starting from the bottom of the tank, that the 
platform must be gradually raised as the machine 
travels, the lifting movement being effected by rotation 
of the winch drum. The pitch of the coils can be varied, 
as will be evident in Figs. 1 and 2, in which the coils at 
the bottom of the tank, where the hydrostatic pressure 
is greatest, are closer together than they are at the top. 
The winding speed is about 3 m.p.h. and the tension 
on the wire can be regulated as the machine travels in 


a way analagous to that in which the cable tension is | 


regulated on a submarine-cable laying ship. The wire 
is of steel of an ordinary commercial grade, cold-drawn, 
and has an ultimate tensile strength of up to about 
220,000 Ib. (98 tons) per square inch, and a yield 


| point of about 185,000 Ib. (83 tons) per square inch. 


The stress put on the wire during winding is about 
150,000 Ib. (67 tons) per square inch. The diameter 
of the wire is 0-14 in. and the winding load is thus 
2,309 lb., which is believed to afford a sufficient margin 
to ensure that the concrete is kept in a state of com- 
pression, even allowing for shrinkage, load stress and 
temperature effects. 





Fig. 2. 


The wire is, of course, securely anchored at the 
bottom of the tank to begin with, and at every twelfth 
or fifteenth coil, by bolts in the wall. Three of these 
bolts can be distinguished in the bottom right-hand 
corner of Fig. 1. Since the two 65-ft. tanks, together, 
required a total of 18 miles of wire, it is obvious that 
joints are required between the lengths that can be con- 
veniently carried on wire reels. These joints are of the 
spring-and-wedge type in which the pull tends to in- 
crease the locking effect. An example is illustrated in 
Fig. 3. After the winding has been completed a layer of 

| mortar or concrete, about } in. thick, is sprayed over 
the whole surface, the air pressure employed being such 
jas to give a high density. This coating serves not 
only to protect the wire from the atmosphere but adds 
to the anchorage. It is claimed that should a coil 
break the grip afforded by the mortar covering is 
sufficient to retain the coil at its applied tension, since 
the ends adjacent to the break will return to their 
| original diameter and this will cause locking. The 
| release of compressive stress on the wall due to a coil 
breaking is, therefore, only local and occurs in the 
| immediate vicinity of the break. This result has been 
confirmed by numerous tests, the release of the com 
pressive stress extending, on an average, for only about 
3 in. on each side of the break. 

The amount of steel used in the construction of 
| the two 65-ft. tanks was about 12-73 tons. Of this 
total, about 2-23 tons was the weight of the wire; 
about 4-69 tons was employed for vertical pre- 
stressed rods to resist the tendency of the wall to 
crack horizontally ; 1-34 tons was expended in dowels 
| between the floor and the wall; and 4-46 tons in wire- 
mesh grids for reinforcing the floor and domed roo! 
It is stated that if conventional reinforced concrete 
| had been adopted the amount of steel required would 
have been about 10 times that of the total given above. 








FABROIL SILENT GEARS.—The non-metallic toothed 


gears, known as the Silent Fabroil gears, manufactured 
by Messrs. The British Thomson-Houston Company 
| Limited, Rugby, are fully described, and technical data 
and formule are given, in a list, No. 2531-1, issued by 
| the firm. The data generally have been brought into 
conformity with British Standard Specification No. 
436-1940, and graphs, diagrams, and tables are included 
| The leaflet should prove of service to engineers in the 


| selection and employment of this type of geariné. 
| Copies are available for responsible executives. 
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TRENCH-EXCAVATING MACHINE. 


MESSRS. JOHN ALLEN AND SONS (OXFORD) LIMITED, COWLEY. 
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MULTIPLE-CUT TRENCH 
EXCAVATOR. 


Fie. 4. Stpe Currers. 


unrestricted. Conditions, however, such as a row of 


| telegraph poles or other obstructions close to which the 


trench is to be cut, may require the boom to be offset, 








Fie. 2. Macuine Corrine 42-1n. TRENOH. 
| involves the loosening of a few bolts and the operation 
| of a rack and pinion traversing mechanism. Alterna- 
| tively, wider trenches than the standard 24 in. and 30 in. 


THE trench-excavating machine, like most other | and it will be obvious from Fig. 2 that there is room on | buckets allow can be cut at a single operation by 
mechanical appliances, has had to be developed to | the frame to enable this transverse adjustment to be fitting side cutters of the type shown in Fig. 4. These 
meet existing conditions, and in this connection the | made. When fully offset to one side or the other, the | are attached to the digger chain in the spaces between 
multiple-cut trench excavator illustrated in Figs. 1 to 4, | trench can be cut with one face as close as 15 in. to the | the buckets and thus increase the width of the cut ; the 


and manufactured by Messrs. John Allen and Sons | obstruction. 


This flexibility extends to the cross con- 


(Oxford), Limited, Cowley, Oxford, may be com- veyor, which receives the spoil from the buckets and 


pared with earlier examples of machine made by the 
firm. One of these machines, described and illustrated 


| 


delivers it some distance away from the trench in a heap 
parallel to the cut. The conveyor can be traversed as 


side cutters available for the 24-in. bucket give a width 
| of cut of 42 in. and those for the 30-in. bucket, a cut 
| of 57 in. 

| The power is supplied by a four-cylinder Waukesha- 


in ENGINEERING, vol. 132, page 627 (1931), could dig|a whole through the machine so as to project, to a| Hesselman oil engine developing 46 brake horse-power 
a trench up to 42 in. wide, to any depth up to 10 ft. maximum distance of 9 ft. 7} in. from the centre line, | at 1,000 r.p.m. The transmission for all motions is 
The machine now described, which is known as the | from whicheyer side the spoil is to be deposited. The | contained in a dirt-proof gear case. The gears are heat 
Allen- Parsons Super-duty 2S. trench excavator, is| operation of moving the conveyor transversely takes | treated and are mounted on ground shafts running in 
capable of digging trenches up to 5 ft. wide by 14 ft.| only about a quarter of a minute, so that if the spoil | Timken tapered-roller bearings. The lower half of the 


deep, and is, in e 


described in 1931. 


ect, a more powerful version of that | has to be dumped on the same side as the obstructions, 
Naturally, dimensions, adjust-| these can be passed by retracting the conveyor during 


| gear case is filled with oil and oil is continuously 
sprayed by a pump over those gears which are not 


ments and power demands are all increased ; thus the | the passage. The conveyor, moreover, can be folded up | wholly immersed. The lower boom idler bearings and 
now machine has crawler track treads 19 in. wide and | vertically so as to be out of the way when the machine | centre excavator shaft have large constant-feed oil 
3,528 sq. in. in area against the 15 in. by 2,790 sq. in. is being travelled from place to place. It is so shown 


treads of the earlier machine ; 
46 brake horse-power against an R.A.C. rating of 
36 horse-power, and the boom is longer. On the other 
hand, certain characteristics have been retained un- 
altered; for example, the travelling speed which is 
1-66 m.p.h. and the 16 forward digging speeds ranging 
from 11 in. to 139 in. per minute with 4 reverse speeds. 
The whole of the controls are grouped, as before, 
in @ position such that the driver, who has a clear 
view of both the digging and dumping operations, can 
easily effect changes such as variations in digging speed 
. meet, say, transition from a light sandy soil to heavy 
clay. i 

The general lay-out of the machine is shown in Fig. 1, 
the digging boom, carrying a number of buckets and 
swivelling in a vertical plane, being conspicuous. This 
view, however, does not show a characteristic feature of 
the machine which is, that the boom can be used either 
on the machine centre line or close to either side. A 
reference to Fig. 2, will help to make this adjustment 
clear. In this illustration, the boom is shown on the 
centre line, the machine being engaged in cutting a 
trench 3 ft. 6 in. wide by 7 ft. 6 in. deep in hard, dry 
clay and shale on a site where longitudinal traverse is 








| 








the engine develops | in Fig. 1. 


Although the width of the machine is fixed, being 
3 ft. 14 in. between the crawler tracks and 6 ft. 34 in. 
over them, the width of the cut can be varied within 
practical limits. The buckets, shown in Fig. 3, are 
made of a tough alloy steel and can be obtained in 
widths of 15} in., 18 in., 24 in. and 30 in., the last two 
sizes being recommended for general use. The teeth, 
which are of nickel-chrome steel, are interchangeable 
for all sizes of bucket and function in a manner analo- 
gous to a milling cutter, so that the excavated material 
is comparatively finely divided, a condition of import- 
ance from the point of view of effective back-filling. 
The buckets are attached by lugs and bolts to the 


chain, which consists of heavy links of manganese steel, | 
| connected by case-hardened self-locking pins, no cotters 


being needed. A positive cleaner at the point of 
discharge of the buckets ensures complete emptying 
of the spoil on to the shield whence it falls on to the 
conveyor belt for dumping. As already stated, the 
boom can be moved transversely, so that by taking 
multiple cuts, trenches up to 60 in. in width can be 
cut with the standard buckets. The transverse shifting 
of the boom can be effected in a few minutes, as it only 


| wells, and all other bearings have Alemite fittings. The 

movements derived from the gear case are those for 
|road traction, bucket drive, conveyor drive, digging 
| traction and boom hoist. The boom is raised by heavy 
| cables running over double sheaves rotated by worm 
gear so that it is automatically locked in the desired 
position. The ease with which the angle of the boom can 
be adjusted enables the machine to maintain the correct 
grade at the bottom of the trench in uneven ground. 
The digging pressure can be kept at the desired intensity 
and it cannot react to change the boom angle. All the 
gear case motions are controlled by the grouped levers 
previously referred to. A safety clutch, with adjust- 
able tension, permits automatic stalling of the bucket 
drive without damage should the bucket teeth catch 
pipes, large stones or other obstructions. The length 
of the boom can be adjusted, by hand, in steps of 
124 in. 

The machine is very stable, even when the boom 
is raised for travelling, as the centre of gravity is 
low. The total height is 11 ft. 84 in., the overall width 
is 7 ft., and the overall length with the boom fully 
extended and raised for travelling is 27 ft. 24 in. The 
contact length of the crawler tracks is 7 ft. 9 in. and the 
overall width 6 ft. 3} in. 
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MANUFACTURE OF ORDNANCE BY 
THE CANADIAN PACIFIC RAILWAY. 


For the past three years, the Ogden locomotive and 
rolling-stock repair shops of the Canadian Pacific 
Railway at Calgary, Alberta, have been exclusively 
engaged in the manufacture of naval guns and gun 
mountings of various types for United Kingdom, 
Canadian and United States ships. The shops, which 
have a total floor area of 235,000 sq. ft., and are 
furnished with complete overhead-crane equipment, 
are situated in one of the approaches to the Rocky 
Mountains, 3,438 ft. above sea level, and are 2,600 miles 
by rail from the Atlantic seaboard. The equipment of 
the shops and their geographical position were the main 
factors which led the Canadian Department of Muni- 
tions and Supply, in the autumn of 1940, to request the 
railway company to turn the works over to the pro- 
duction of ordnance. The Ogden shops, however, are 
normally the centre for repairs to locomotives, coaches 
and wagons from British Columbia, Alberta, and a 
portion of Saskatchewan, and, not only had the work 
in hand to be cleared off before the manufacture of 
naval guns could be undertaken, but fresh provision 
had to be made for the repair requirements of the 
company’s Western Lines Division Heavy repairs 
now go to Winnipeg, and, in some cases, as far east 
as the Angus shops at Montreal, while light repairs 
are dealt with by smaller local shops. 

No time was lost when the decision was taken to 
convert the Ogden shops for Government work, and 
while the personnel was actively engaged in completing 
all outstanding rolling-stock repairs, the company’s 
engineers were acquiring and installing the necessary 
machinery, and securing tools and materials. The 
organisation was so effective that when the last 
locomotive to be repaired left Calgary in July, 1941, 
some of the components for the first contract 
were already in hand. From a nucleus of 300 railway 
mechanics and semi-skilled operatives, a staff of 1,825 
machine operators, fitters and inspectors was gradually 
built up. The first contract to be completed was for 
1,000 12-pounder anti-aircraft and submarine-defence 
guns and 3-in. quick-firing guns, complete with spares, 
and for 1,050 gun mountings. Subsequently, sights for 
4-in. Mark XXIII guns; breech housings and mech- 
anisms for 3-in., 50-calibre guns, and barrels for 
6- pounder oe for the United States ; Bofors 40-mm. 
anti-aircraft mountings for the Royal Navy; and 
4-in. Mark IlI** gun mountings, have been, and are 
still being, made. In addition to these, the Ogden 





shops have produced jigs, fixtures and gauges for use 
in the manufacture of ordnance in other works. No 
large forgings or steel or bronze castings are pro- 
duced in the plant, but in other respects it is entirely 
self-contained. The whole of the work is under the 
direction of Mr. H. B. Bowen, chief of motive power | 
and rolling stock, Canadian Pacific Railway. 





THE PASSIVATION OF ZINC-PLATED SURFACES.—Messrs. 
J. V. Rushton (London), Limited, 173, Clarence Gate- | 
gardens, Glentworth-street, London, N.W.1, have sent | 
us a copy of their Metal Processing Bulletin, No. P.4, | 
which deals with a comparison of the properties of a/| 
passivated and a plain zinc surface. The results| 
obtained indicate that well-balanced passivation treat- | 
ments are of distinct value in increasing’ the corrosion 
resistance of a zinc-plated steel surface in both saline | 
and humid atmospheres. 


EXHIBITION OF LIGHT-ALLOY AEROPLANE COMPO- 
NENTS.—An exhibition of component parts of modern 
operational aircraft made from Hiduminium and Magnu- 
minium light alloys is being held, by Messrs. High Duty 
Alloys, Limited, in the showrooms of the Bristol Aero- 
plane Company, Limited, 69, Piccadilly, London, W.1. 
Among the exhibits selected for display are the Bristol 
“ Hercules” cylinder barrel and centre crankcase, the 
** Lancaster ” tail-wheel fork and the “‘ Halifax ” under- 
carriage leg. The latter is a large magnesium-alloy 
casting weighing 265 lb. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—The examining board, appointed to judge the contribu- 
tions submitted for the 1943-44 Branch Papers Competi- 
tion of the Association of Supervising Electrical En- 
gineers, has recently announced its decision. The first 
prize has been awarded to Mr. S. H. Harding, of the | 
North-West London Branch, for his paper, “‘ A Com- 
parison of Starting Methods for Three-Phase Squirrel- | 
Cage Motors.” The second prize has been gained by 
Mr. J. 8. Smith, of the Sheffield Branch, author of “ An 
Introduction to the High-Frequency Induction Furnace,” 
and the third by Mr. W. T. Partington, of the Liverpool | 
Branch, for his paper ‘‘ Static Electricity.”” The authors 
are to read their papers at a meeting of the Association to 
be held at 6.15 p.m., on Tuesday, June 13, at the Light- 
ing Service Bureau, 2, Savoy-hill, London, W.C.2. 
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IN STITUTION ELECTIONS. 


InsTITUTION OF ELEcTRicaL ENGINEERS. 

Associate to Associate Member—Matthew Baird, 
Paisley. 

Graduate to Associate Member.—Elwyn Vivian Beat- 
son, B.Sc. (Eng.), Twickenham; Ernest Beaumont, 
Oldham; William Moore Bennett, Radlett, Herts ; 
Lt.-Col. Leonard Lewis Bindoff, R.E.M.E.; Arthur 
Frederick Bunker, Edinburgh; Allan Campbell, Bir- 
mingham ; Frank William Coates, B.Sc., Sunderland ; 
Kenneth Edward Downton, Bristol; Hamish Edgar, 
Edinburgh ; Charles William Eggleton, Hayes, Middx. ; 
Edward Herbert T. Jackson, London, W.8; Thomas 
Jewsbury, Derby; Frederick Charles Jones, B.So. 
(Eng.), Cannock, Staffs.; Job Ronald Kimbley, West 
Bromwich; John Arthur B. King, B.Sc. (Eng.), 
London, N.10; Ronald Herbert Ladley, Hounslow, 
Middx.; John Carlile Marshall, Slough, Bucks; Ram 
Narain Mathur, B.Sc. Tech., Lucknow, India; Charles 
Matthews-Hunter, B.Sc. (Eng.), Dundee; Ernest 
James W. Mitchell, Sale, Cheshire ; Hilary Moss, B.Sc. 
(Eng.), Ph.D., Reading ; Charles Donovan Palfreyman, 
London, N.W.2; Gerald William Philpott, Cardiff ; 
Leonard William Postle, St. Albans ; Geo William 
Poulton, Wallington, Surrey; Paul Leopold Pulver- 
macher, London, W.1 ; Edward Storm Russell, London; 
Narendra Nath Sen Gupta, B.Sc., Kanchrapara, India ; 
Philip Short, M.Sc. (Eng.), Bournemouth; William 
Henry Spencer, Resolven, Glam. ; Herbert William H. 


| Stafford, Hayes, Middx.; Arthur Leonard Thompson, 


Leeds ; William Thomas Tracey, Banbury ; Eric Percy 
Windett, Belfast ; John Albert Wright, B.Eng., Altrin- 
cham; Marcus Fortescue Yarwood, Abingdon, Berks. 

Student to Associate Member.—Cecil Frederick White- 
house, Treslay, near Boscastle, North Cornwall. 


INSTITUTE OF TRANSPORT. 

Member —J. W. Bayley; 8S. Berkeley, Belfast ; 
F. H. Dawson; J.C. Denholm; R. Flack; E. Gore- 
Browne, D.S.O., O.B.E., T.D., A.D.C., London: G. J. 
Harris; R. J. Hodges; B. X. Jessop, Sunderland ; 


| L. J. L. Lean, Plymouth ; F. B. Lowry; A. McCleery ; 


R. H. Mayo, O.B.E.; R. C. Moore, Sheffield; L. 
Roberts, C.B.E., Manchester; A. J. Samson; H. R. 
Statham, Leeds; W. E. Tremain; J. Wilson; R. H. 
Wilson, Colombo, Ceylon. 

Associate Member—J. G. T. Anderson ; 
Atkinson, Manchester; J. Barrie; C. A. Butler ; 
F. Cann; A. Cocker, Wallasey ; E. A. Darlow; W. H. 
Duncan; J. Farquhar; A. Forsyth; J. w. Ganni- 
cliffe, Liverpool ; G. D. D. Greig, Glasgow ; A. W. H. T. 
B. R. Jones; W. S. Marshall; H. Mayo; 
A. Moss, London; T. E. Robinson; G. T. Simpson ; 
R. L. Streight; J. H. Tulloch, Glasgow; T. E. Tup- 
man, London ; C. J. W. Turner. 
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London: Princes Press, Limited, 7, Princes-street, 
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The Application of Radiant Heat to Metal Finishing. A 
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garden, W.C.2. [Price 8s. 6d.) 
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London: H.M. Stationery Office. [Price 2s. net.) 
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ROSENTHAL. London: Chapman and Hall Limited. 
[Price 28s. net.) 
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PERSONAL. 


Mr. D. Humpurey, B.A., B.Sc., Head of the Depart- 
ment of Mathematics and Physics at the Polytechnic, 
Regent-street, London, W.1, from 1919 until 1932, ang 
thereafter Director of Education at the Polytechnic, jg 
retiring in September. 

Mr. ©. W. H. Giossop has been elected a director of 
Electrical Distribution of Yorkshire, Limited, and of the 
firm's subsidiary companies. 

The election of Mr. W. M. CopRIN@TON, M.C., M.A. 
as an additional director of the Midland Railway Com. 
pany of Western Australia, Limited, was approved at the 
general meeting of the company, held in London on 
May 17. 

Sm RoBert Marriott, General Manager, East Indian 
Railway, has been appointed Director-General of Rai)- 

ys, Calcutta Area. 

Mr. W. T. Wii11aMs, 0.B.E., Engineer Surveyor-in- 
Chief, Marine Department, Ministry of War Transport, 
is retiring under the age limit, and is to be succeeded by 
Mr. H. CRANWELL, hitherto Deputy Engineer Surveyor- 
in-Chief. Mr. J. Jarvis will succeed Mr. Cranwell as 
Deputy Engineer Surveyor. 

Mr. H. W. MriLiert, A.Inst.M.M., has been appointed 
to the staff of Non-Ferrous Mineral Development, 
Limited, in Devonshire. 

Mr. A. C. BERNARD, A.M.I.Mech.E., has succeeded 
Mr. GeorGe PATE as manager of the Carron Company, 
Carron, Stirlingshire. Mr. Pate, who was appointed 
manager in 1912, recently completed 50 years’ service 
with the company. 

Mr. 8S. J. TunGay has been re-elected chairman of the 
Chemical Engineering Group of the Society of Chemical 
Industry for the ensuing year. 

Mr. W. Barnam, M.1LStruct.E., A.M.I.Mech.E., has 
retired from the position of constructional engineer, 
Electricity Department, Hackney Borough Council, after 
35 years’ service. 

Mr. E. Jacopt and Mr. G. F. A. NORMAN have been 
renominated to represent the Council of the Institution 
of Electrical Engineers on the British Standards Institu- 
tion panel concerned with symbols for interior electrical 
installations. 

Mr. L. Metram has been elected chairman of the 
recently formed Coventry Branch of the Association of 
Supervising Electrical Engineers. 

The Minister of War Transport has appointed Mr. H. H. 
MERRETT to be a member of the Advisory Committee on 
Requisitioned Privately-Owned Railway Wagons and to 
be chairman of the sub-committee which deals with 
repairs, in succession to Sm CHARLES NEWTON, chief 
general manager, London and North Eastern Railway, 
who has resigned. 

Dr. ANDREW McCance, F.R.S., who has been a director 
of Colvilles, Limited, Glasgow, since 1930, has been 
elected deputy chairman and joint managing director of 
the firm. 

Following the retirement owing to ill health of Mr. 
Horace CHAMBERLAIN, who has been engineer to the 
Sheffield and District Gas Company for 25 years, MR. 
Ratpu HaLKetr, Jr., has been appointed chief engineer 
and assistant general manager. Mr. Halkett relinquishes 
his post as secretary, in which he is succeeded by MR. 
A. W. Frecp. Mr. F. G. Pyper has been appointed first 
assistant chief engineer and Mr. J. BATEMAN, hitherto 
superintendent of the Neepsend station, second assistant 
chief engineer. 

A new company has been formed by Hicn Duty 
ALLoys, Luwirep, REYNOLDS TUBE COMPANY, LIMITED, 
and REYNOLDS ROLLING MILs, LIMITED, to collaborate 
with designers and constructors in any industry to secure 
the best use of Hiduminium alloys. The new firm is 
HIDUMINIUM APPLICATIONS, LimITeED, Farnham-road, 
Slough, Bucks. 

Mr. S. H. Parsonace, A.M.I1.E.E., chief engineer of 
Compound Electro Metals, Limited, 42, Pall Mall, London, 
8.W.1, has been appointed manager of the company. 

Mr. M. BuURNINGHAM, who joined Keith Blackman, 
Limited, in 1896, became secretary in 1925 and was 
elected to the board in 1929, has now been made deputy 
chairman of the company. 





HACKSAWING MACHINES.—We understand from Messrs. 
Edward G. Herbert, Limited, Levenshulme, Manches- 
ter, 19, that the Machine Tool Control is now permitting 
the manufacture of their No. 2 10 in. by 10 in., the 
No. 24 12 in. by 12 in. Rapidor heavy-duty hacksawing 
machines, and also the Rapidor girder sawing machine, 
the capacity of which is 12 in. by 8 in. Arrangements 
are, therefore, being made to put these machines back 
into production and they will be available in the 
ordinary way against Machine Tool Control Certificates. 
The position regarding the belt-driven Rapidor Man- 
chester sawing machine has been also eased and delivery 
can now be given, practically from stock, against 
certificate. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—-In some departments of the steel and 
engineering trades there is a keen desire to complete 
specific jobs before the Whitsuntide holiday. Generally, 
however, there is not much pressure for delivery, so well 
are the production programmes in hand. Sufficient work 
is on order books to ensure full activity for twelve weeks 
or so in the leading departments, but new orders will be 
required for later periods. No sign of easier conditions is 
apparent in the basic-steel departments, where the 
furnaces are fully employed, and the cogging mills are 
keeping pace with the furnace output with the aid of 
relatively new equipment. Works executives are discus- 
sing plans for post-war trade, and would like facilities 
for re-opening trade with old customers abroad. Numer- 
ous inquiries are coming through, but it is considered 
advisable to wait until representatives are permitted to 
go abroad to perfect plans for the resumption of overseas 
trade. A constant flow of inquiries is passing through 
the Sheffield Chamber of Commerce and the Sheffield 
branch of the Federation of British Industries. Adequate 
supplies of pig-iron and iron and steel scrap for re-melting 
are coming forward, in spite of a scarcity of labour at the 
scrap sorting yards. More hematite iron is available. 
The demand for ferro-alloys is strong and insistent. 


South Yorkshire Coal Trade.—Some improvement in 
the supply of coal is apparent as a result of reduced 
absenteeism at the pits and a spirit, among some miners, 
of trying to make amends for the past, but much more 
coal is needed if reserve stocks are to be built up again 
for the winter period. The uncertainty of transport and 
the possible curtailment of railway facilities are making 
works executives and colliery officials anxious to secure 
maximum deliveries of fuel. The fuller supplies of cok- 
ing coal are restoring the production of coke to former 
levels, and all works coke is again in adequate supply ; 
there is not so much coke for the domestic market as 
there was before the strike. The heavy demands of 
home priority users necessitate the restriction of export 
business to relatively small proportions. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—As a result of recent improve- 
ment in the labour situation in the South Wales coalfield 
there is every prospect of increased outputs. Mr. William 
Jones, the Regional Controller, was able to report this 
happy position at the usual monthly meeting of the 
Regional Coal Board which met last week. Mr. Jones 
said that the atmosphere in the coalfield was now much 
better and that, during the preceding month, there had 
only been two small stoppages throughout the region 
and in neither case did the strike last a day. As a result 
of the training scheme, the manpower position continued 
to improve, the number of boys passing through the 
centre at Oakdale up to the end of April being 1,125. 
In addition, volunteers and men preferring to work in the 
mines, continued to swell the number of miners. There 
had been a marked reduction in absenteeism on Mondays 
but the position still remained bad on Saturdays. Very 
strong conditions ruled on thie Welsh steam-coal market 
throughout the past week. New business was limited in 
view of the restricted supplies salesmen had to offer for 
delivery during the next few months. There was no fall- 
ing off in the demand either on home or foreign account 
and operators were compelled to scrutinise all orders. 
Exports proceeded slowly, in spite of the fact that there 
was a sustained inquiry from the neutral buyers for the 
lowest grades. Practically the only shipments made 
were on Government account to high priority consumers 
in the war zones and the coaling depots. All the large 
sorte were taken up for some months to come and were 
firm in tone while strong conditions ruled for the sized 
and bituminous smalls which were almost unobtainable 
for a long while ahead and were in keen demand. Best 
dry steam smalls were active and inferiors were moving 
off quietly. Gas cokes were slow. 


Swansea Steel-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that | 
business in tin-plate was more active last week as con- 
sumers were covering their requirements in tin-plates | 
and substitutes for the third period of the present year. | 
Manufacturers of steel sheets are still heavily committed 
and are, therefore, reluctant to accept fresh business. 
The demand for certain of the poorer grades of iron and 
steel scrap has fallen off, but most consumers are anxious 
to buy the heavier and better qualities. -The prices of 
iron and steel products are as follows :—Standard quality 
coke tin-plates, per box of 108 Ib., containing 112 plates 
measuring 20 in. by 14 in., 29s. 9d. f.o.r., for home con- 
sumption, and 30s. 9d. f.o.b. for export. Tin-plates 
carrying heavier tin coatings, 30s. and 30s. 44d., f.o.r., 
for home consumption. Unassorted tin-plate base un- 





coated plates, 25s. 9d. per box, f.o.r., at makers’ works, | Joists, however, are slow of sale. 


Galvanised corrugated steel sheets, No. 24 gauge, in 
bundles, 261. 2s. 6d., and steel sheet and tin-plate bars, 
121. 2s. 6d., all per ton, delivered. 





| There are few new features in the semi-finished and 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—In recent weeks a change in the 
demand has occurred in the steel trade; plates are now 
taking second place to sections and bars. This may be 
partly due to the fact that the demand from the ship- 
yards in smaller and, in this connection, it is noteworthy 
that light plates are still in heavy production. Larger 
quantities of plates are being used by locomotive builders 
and makers of power plant and rolling stock. On pre- 
vious occasions during the war, a similar diminished con- 
sumption has been followed by renewed heavy demands. 
The Iron and Steel Control has been long-sighted in 
respect of billets, which are being supplied to re-rollers 
in satisfactory quantities. The order books of sheet- 
makers are not as well filled as they were some months 
ago, but business on hand will keep them busily engaged 
for some time to come. Sheet bars are less plentiful 
than slabs, but, in general, raw materials are in adequate 
supply for present needs. Most of the work being done 
in the light-castings industry is on Government account, 
but activity is somewhat restricted. The industry is 
waiting for news of the Government plans for housing 
and the Falkirk works will be ready to meet the demand 
for all kinds of cookers and other domestic requirements. 
Current quotations are as follows :—Boiler plates, 
171. 128. 6d.; ship plates, 161. 3s.; sections, 151. 8s. ; 
medium plates, 4 in. and thicker, rolled in sheet mills, 
211. 158.; black-steel sheets, No. 24 gauge, 221. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d., all per ton, for home delivery. 


present conditions or in the future prospects of the 
malleable-iron trade. Supplies of raw materials are 
sufficient for requirements and prices show no change. 

Scottish Pig-Iron Trade.—Larger supplies of coking coal 
are coming forward so that makers are gradually bringing 
the production of pig-iron nearer to the maximum 
capacity of the furnaces. Scrap and iron ore, however, 
are in somewhat restricted supply and this tends to cancel 
out the improved coal position. Good heavy steel scrap 
is just now rather scarce, and there is a comparative tem- 
porary shortage of the lighter types of scrap. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Producers of iron and steel are able 
to meet all essential needs although curtailment in the 
output of certain commodities has been necessary. The 
slackness at many of the foundries is reflected in a reduc- 
tion in the demand for pig-iron, but a considerable ton- 
nage of qualities required for special castings for war 
purposes still necessitates substantial deliveries of low- 
phosphorus, refined and hematite grades. Allocation 
licences are subject to restriction, but, in general, the dis- 
tribution of tonnage continues on a satisfactory scale. 





finished iron and steel industries. 

Foundry Iron.—Foundry pig is plentiful and to prevent 
stocks at consumers’ yards from becoming inconveniently 
large, authorised deliveries are being made on a reduced 
scale. The tonnage of Cleveland pig available continues 
small and the prospect of an expansion in the make is 
remote ; iron from other producing centres, however, is 
in ample supply. ‘ 

Hematite, Refined and Low-Phosphorus Iron.—While 
the scarcity of hematite is somewhat less acute than has 
been the case recently, careful apportionment of the 
parcels available is still necessary in order to ensure that 
supplies reach the works at which they are most needed. 
Production continues on a very limited scale. Outputs 
of refined iron, as well as of medium and low-phosphorus 
grades are passing steadily into use. 

Manufactured Iron and Steel.—Parcels of semi-finished 
iron reaching the consuming plants are adequate for 
current requirements but the home production of steel 
semies is insufficient for the heavy needs of consumers 
who are therefore accepting readily considerable quanti- 
ties of second-grade material and imported billets. Re- 
rollers’ commitments are heavy ; some of their contracts 
extend into the late autumn and every effort is being 
made to run the mills at the limit of their capacity. In 
the finished-iron industry, plants turning out heavy 
material have a good deal of work en hand but orders 
for the lighter descriptions would be welcome. The con- 
tinued demand for plates and sheets is taxing output 
capacity and new orders cannot be accepted except for 
supply well ahead. Parcels of railway requisites are 
readily taken up and larger quotas of colliery equipment 
are needed. Manufacturers of light and medium sections 
have as much work in hand as they can deal with and 
buyers are prepared to place further orders. Heavy 


Scrap.—tThe supply of the heavy varieties of scrap does 


Malleable-Iron Trade.—There is no change in the/| 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





Royal AERONAUTICAL SocieTy.—Graduates’ and Stu- 


dents’ Section: Thursday, June 1, 7.30 p.m., 4, Hamilton- 
place, Piccadilly, W.1. ‘‘ Possible Developments in Air- 
Cooled Engines,” by Mr. B. G. Markham. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
June 2, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Extra General Meeting in con- 
junction with the Applied Mechanics Group. (i) ‘‘ Coupled 
Engine Torsional and Propeller Flexural Vibrations,” by 
Captain J. Morris. (ii) Informal Discussion on “‘ Methods 
of Investigation of Engine Vibration,” to be opened by 
Mr. James Bibby, Dr. 8. F. Dorey, and others. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section: Friday, June 2, 7 p.m., The Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.1. 
Lecture on “‘ Aero Tool Metrology,” by Mr. H. Grafton. 

INSTITUTE OF Puysics.—Industrial Radiology Group : 
Saturday, June 3, British Institute of Radiology, 32, 
Welbeck-street, W.1. 2.30 p.m., Annual General Meeting 
for Members only. 2.45 p.m. (approx.), “‘ Routine X-Ray 
Diffraction Tests in Industry,” by Mr. F. Brech. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, June 6, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
Annual General Meeting. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
June 6, 6.15 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. ‘“‘ Petrol and Its Develop- 
ment, Past, Present and Future, with Some Notes on 
the Potentialities of High-Octane Fuels for Road Vehi- 
cles,” by Mr. H. Fossett. 





LECTURES ON Som MECHANICS.—During the second 
week in May, Mr. A. W. Skempton, M.Sc., A.M.Inst.C.E., 
of the Building Research Station, delivered a course of 
four lectures and superintended four periods of drawing- 
office work on soil mechanics and its practical applications 
at King’s College, Newcastle-upon-Tyne. The subject 
was divided into four sections, namely, the geology and 
mechanical properties of soils, the stability of slopes, 
earth pressure, and the bearing capacity and settlement 
of foundations. The course, which had been arranged 
by Dr. W. Fisher Cassie, Professor of Civil Engineering, 
University of Durham, was well attended, there being an 
average of 69 persons at the lectures and 39 at the draw- 
ing-office classes. The audience consisted chiefly of civil 
engineers from Northumberland and Co. Durham, but 
architects, geologists and mining and mechanical en- 
gineers were present at the lectures. During the course 
considerable discussion arose concerning the title of this 
rapidly developing science, it being held that both 
“soil” and “‘ mechanics” were unsuitable terms, and 
when combined formed a clumsy and misleading title. 
As a constructive suggestion it was proposed that the 
subject should be called “‘ Geostatics.” 





THE FEDERATION OF CIVIL ENGINEERING CONTRAC- 
Tors.—At the annual general meeting of the Federation 
of Civil Engineering Contractors, held in London on 
May 16, 1944, Mr. Henry T. Holloway was re-elected 
President for the ensuing year. This constitutes Mr. 
Holloway’s fifth year of office, as he was first elected 
President in 1940. The annual Report of the Council for 
the preceding year drew attention to the agreement, 
recently concluded with the trade unions who are parties 
to the industry’s Conciliation Board, which provides 
for the payment of half the time lost due to inclement 
weather, with a minimum guaranteed payment for 32 
hours each week at ordinary rates. The opinion was ex- 
pressed that these new provisions, which will come into 
operation on a date to be agreed by the Conciliation 
Board, will go far to meet the desire expressed by Govern- 
ment speakers for security and stability in the post-war 
period. Other matters which were the subject of report 
included a new scheme for the practical training of young 
engineers, jointly agreed and to be administered in colla- 
boration with the Institution of Civil Engineers, and the 
representations made to the Gover t, by the Institu- 
tion of Civil Engineers and the Federation, on the question 
of preparatory work which should be put in hand to 
enable work on civil-engineering projects to be undertaken 
immediately after the cessation of hostilities, with a view 
to the absorption of large numbers of demobilised men. 
Reference was also made to the increasing mechanisation 
of the industry and to the valuable contribution the 
industry is making to the nation’s fuel requirements in 
winning coal by open-cast production. At the first 
meeting of the new Council of the Federation held imme- 
diately after the annual general meeting, Mr. A. M. 
Holbein, B.Sc., A.C.G.1., D.1.C., was elected chairman, 








not fully cover requirements. The demand is greatest for 
high-grade steel, heavy cast iron and machinery metal. 





and Colonel J. L. French, C.B.E., vice-chairman of the 
Council. 
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scription orders until vacancies | installation of which has usually to be followed by 
occur in our mailing list. 


| the operation known as ‘‘ making good.” This ease 
of installation of electric wiring carries, however, the 
| disability that people of no competence, or know- 
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: ‘ |on May 16, Mr. L. C. Penwill quoted the case of an 
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| to the shortage of labour. He found that in 90 per 
cent. of the cases in which radio receivers were 
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installed, the connection was taken from an existing 
lighting fitting, through a two-way adaptor, or 
straight from a ceiling rose, with inferior flexible wire 
often including a number of dry joints not properly 
insulated. Many 20-ampere to 50-ampere fuses were 
found fitted in lighting circuits. Similar examples of 
shoddy and incompetent work could certainly be 
given by any experienced contractor or consulting 
engineer who has had cause to examine a consider- 
able number of domestic installations. 

Although wiring of this type is certainly potenti- 
ally dangerous, it is a tribute to the inherent safety 
of low-voltage small-capacity circuits that the number 


of accidents resulting is comparatively small. Mr. 
H. T. Young has pointed out that more people are 
killed by falling out of bed than by electrical 
accidents in the home. This relative immunity is 
not in itself an adequate reason for deciding that 
present conditions are satisfactory and that there 
is no reason to attempt to improve them. The 
elimination of any risk to life and property, even if 
it is a small one, represents progress. A further con- 
sideration having definite bearing on the matter is 
that the next few years are likely to see a very con- 
siderable extension in the number of houses provided 
with electrical installations. This will apply par- 
ticularly to working-class dwellings and although 
the provision of universal electric cooking, washing, 
water and space heating and refrigeration may be 
delayed somewhat longer than some enthusiastic 
planners suppose, there is no doubt that most 
of the working-class property provided under the 
various housing plans will be electrically equipped. 
It is probably in working-class houses that most of 
the undesirable examples are to be found. The 
instances quoted by Mr. Penwill concern property 
of this class. The reason for this is obvious: bad 
wiring is, in general, cheap wiring. 

As danger in wiring installations may be attri- 
buted in most cases to incompetent workmanship 
and not to defective materials, the obvious way to 
improve on present conditions is to ensure that all 
wiring shall be carried out by competent workmen. 
To attain this, the compulsory registration of con- 
tractors and wiring operatives has been suggested. 
It has also been proposed that mandatory wiring 
regulations should be introduced, but it is doubtful 
if this latter measure by itself would have much 
effect on the domestic wiring which is in question. 
No good could come from mandatory regulations 
unless they could be enforced and it would be 
wholly impracticable to institute a host of indivi- 
duals, with a status corresponding to that of factory 








inspectors, to make periodic visits to every house in 


|the country which embodied an electrical installa- 


tion. Where compulsory registration was intro- 
duced, a mandatory code would, however, prove 
of value and might even be necessary. Registered 
firms would be required to maintain the standard of 
workmanship which it represented. 

The purpose of Mr. Penwill’s paper, which was 
entitled “‘ Statutory Wiring Regulations and Com- 
pulsory Registration,’ was mainly to advocate 
this compulsory registration. He is the Director 
and Secretary of the Electrical Contractors’ Asso- 
ciation and pointed out that that body has advocated 
such registration for 25 years. As a result of its 
efforts the National Register of Electrical Installa- 
tion Contractors came into existence some 20 years 
ago. This is a voluntary body which in the current 
year has a membership of 1,399, mainly consisting, 
Mr. Penwill points out, of members of the Electrical 
Contractors’ Association. He suggests that in 1939 
there were “‘ some 10,000 traders of sorts who called 
themselves ‘ electrical contractors.’”” Many of them 
were composed of unindentured boy labour in the 
installation trade itself, messengers and other un- 
skilled workers picking up an elementary knowledge 
of electrical installation work and setting-up in 
business on the strength of it. 

This question of compulsory registration is raised 
in the report on “ Electricity Supply, Distribution 
and Installation’ recently produced by the Post- 
War Planning Committee of the Institution of 
Electrical Engineers* and the opinion is expressed 
that “‘the examination of the relevant statistics 
from the technical point of view does not in itself 
provide evidence of a sufficiently serious nature to 
justify so drastic a measure as that of a compulsory 
registration of contractors and operatives.” Mr. 
Penwill is very critical of this statement, referring 
particularly to the use of the expressions “‘ technical 
point of view” and “drastic a measure.” In con- 
nection with the former, the Institution is merely 
keeping within its own sphere in confining its atten- 
tion to the technical aspects of the matter. As Mr. 
Penwill himself points out, this question of com- 
pulsory registration is basically a political one and 
it is no part of the duty of the Institution to examine 
the political aspect of questions with which it deals. 





* See page 92, ante, 
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The care with which it has refrained from joining in 
the political speculation which has formed such a 
large part of many post-war plans has added to the 
dignity and value of the reports it has recently issued. 

The use of the expression “drastic a measure ” 
may equally be defended. Compulsory registra- 
tion would be a drastic measure. The fact that it 
has been introduced in parts of the Dominions, in 
Michigan, Sweden, Hungary, Czechoslovakia and 
Germany does not alter that. To institute com- 
pulsory registration of wiring firms and wiremen 
would be to constitute a closed trade, which would 
not be unprecedented in this country. Law and 
medicine are closed trades and it is necessary to get a 


licence to hawk fish, sell beer or drive a motor car. | 


No doubt this list could be added to, but in every 
case mentioned, except possibly that of law, legis- 
lative control has been introduced from a real, or 
supposed, necessity for protecting the public. It 
can be claimed that that is the purpose of the pro- 
posed registration of wiremen, but the interference 
with the freedom of the subject which any scheme of 
registration or licensing involves can only be justified 
if it is introduced to mitigate a serious evil or reduce 
a serious danger. Car driving licences based on an 
examination were instituted in an attempt to control 
by far and away the most lethal of peacetime 
activities. Fortunately, there is not even a pre- 
tence that accidents due to electric wiring bear any 
relation to those on the roads. 

There is another aspect of this matter. Electrical 
practitioners frequently claim that town gas, carry- 
ing a high percentage of carbon monoxide, is a much 
more dangerous agent than electricity. The relative 
demerits of the two in this particular respect need 
not be assessed here, but if wiremen are to be regis- 
tered on the ground of safety to the public, the same 
thing should certainly apply to gas-fitters. Still 
more should it apply to garage mechanics ; accidents 
due to mechanical defects in cars far outnumber 
those due to the most shoddy electric wiring. There 
would be little difficulty in extending this list and 
in the limit it might be found that most trades 
could make out a case for compulsory registration 
of firms and operatives. The point of view of the 
majority of people in this country is that after the 
war they want to see the number of “ controls” 
reduced, not new ones imposed. 

The Electricity Commissioners’ ‘‘ Supply Regula- 
tions, 1937 ” provide that “ the undertaker shall not 
be compelled to give a supply of energy to any con- 
sumer, unless they are reasonably satisfied in respect 
of the consumers’ installation.” 
why they are not compelled to refuse a supply if the 
installation is not satisfactory, but supplies his own 
answer. If the giving of a supply were tantamount 
to a guarantee that the installation was satisfactory, 
then a measure of responsibility for any accident due 
to defective workmanship or material would fall on 
the supply authority, although it would be impos- 
sible for it “‘ to satisfy itself in respect of the numer- 
ous alterations and additions which are made from 
time to time, without its knowledge or concurrence.” 
It may be suggested that this remark would remain 
valid even if compulsory registration of wiremen 
were introduced. It is highly probable that a 
majority of the undesirable radio receiver connec- 
tions and the 50-ampere fuses on lighting circuits, 
previously referred to, were due to the activities of 
householders, not to those of contracting firms of 
any type, and no form of registration could control 
proceedings of this kind. If the only purpose of 
the campaign in favour of compulsory registration 
is to protect the public from the possibility of 
accident due to inefficient wiring then in addition 
to that measure it would be necessary to make it a 
criminal offence for any householder to interfere 
with his own wiring installation. As this is an 
unlikely development, the case for compulsory regis- 
tration, even of the basis of its own arguments, is 


greatly weakened. There is admittedly a certain | 


amount of danger arising from defective wiring but 
it is not serious enough to justify such a “ drastic ” 
step as the creation of a closed trade guild. A 
practical measure of melioration would be, as the 
Institution of Electrical Engineers report says, ‘the 
general adoption by supply undertakings of the prac- 
tice, which many already follow, of inspecting con- 
sumers’ installations.” 


Mr. Penwill asks | 





THE CONDENSING 
LOCOMOTIVE. 


In view of the fact that the first fully-con- 
densing steam locomotive was constructed in 
1848, only a year after the foundation of the Institu- 
tion of Mechanical Engineers, it is strange that 
nearly a century should have elapsed before a paper 
on condensing locomotives was presented before 
the Institution ; and Professor G. V. Lomonossoff 
and his son, Captain G. Lomonossoff are to be con- 
gratulated on the double event of having placed 
before the members, at the meeting held in London 
on Friday last, May 19, a most interesting paper, 
and having dealt with a subject hitherto unrepre- 
sented in its published Proceedings. They achieved 
the further distinction of inducing a discussion of 
| more than average merit, which no future inventor 

of a condensing locomotive can well afford to ignore. 
For practical purposes, the history of the modern 
|condensing locomotives dates from 1906, when 
Ramsay began to investigate the possibilities of the 
type with a view to improving the efficiency of steam 
rail traction. His first engine, using the turbo- 
| electric drive, was built by the North British Loco- 
| motive Company in 1910 and the second, also turbo- 
| electric, but fitted with a rotating condenser, by 
Armstrong Whitworth and Company in 1920. These 
| two engines represent the principal designs which 
have been tested on British railways, but many more 
have been built and tried elsewhere. Continental 
designs reviewed in the paper included the Zoelly 
geared-turbine locomotive, built in 1921 by the 
Swiss Locomotive Works and Escher Wyss for the 
Swiss Federal Railways; the Krupp turbo-loco- 
motive, first tested in 1922 and reconstructed in 
| 1928; four Ljungstrém engines, the first of which 
|appeared in 1921 and the fourth in 1927; the 
| complex, but notably successful Maffei locomotive, 
originally designed in 1921, and eventually fitted 
| with separate impulse turbines for ahead and reverse 
running, and three more to drive the fans and other 
| auxiliary plant ; the Henschel reciprocating engine, 
| condensing at atmospheric pressure, introduced on 
| the Argentine State Railways in 1932; the turbo- 
| electric engine of the Union Pacific Railway—by a 
considerable margin the most powerful condensing 
| locomotive in the world—which was built in 1937-9 ; 
and, finally, the converted Henschel 0-10-0 engine, 
No. 5224, dating (as a condensing engine) from 
1922, and its numerous successors in Russia. 

To these varied manifestations of the same general 
| idea one more was unexpectedly added by Mr. H. 
Holcroft, of the Southern Railway, who revealed for 
| menting with a reciprocating condensing locomotive, 
| constructed some 15 years ago after some prelimin- 
|ary experience had been gained with a stationary 
| plant. In this engine, as eventually developed, the 
working fluid operated in a closed circuit. The 
whole of the exhaust steam passed through an oil 
separator and thence to a multi-tubular cooler and 
a three-throw combined compressor and feed pump, 
which delivered it back to the boiler. Water from 
the tender was pumped to the cooler and there 
evaporated at atmospheric pressure, the vapour 
passing up the chimney ; and, to obtain the neces- 
sary rate of heat transmission in the cooler, the 
cylinders exhausted at a back pressure of 4 Ib. to 
7 lb. above the atmosphere. The experiment was 
terminated because the induced draught, which was 
intended to take the place of the normal exhaust 
blast, was never enough to enable the engine to work 
in with the other (unaltered) engines of its class. 

The conclusions drawn by the authors from a care- 
ful study of the service behaviour of the engines 
described in their paper—many of which they had 
seen at work—were that the condensing locomotive 
offered three advantages in comparison with the 
Diesel locomotive : namely, the initial cost was less, 
jany fuel could be used, and their construction 
involved fewer details unfamiliar in railway opera- 
tion and needing new methods of maintenance. On 
the subject of relative costs, however, the available 
information was somewhat inconclusive : the Krupp 
company “assumed” that a condensing turbo- 
| locomotive would cost about 1-8 times as much as 
an ordinary engine of the same power, but the 











the first time the results of several years of experi- | 
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Maffei firm gave a figure of 1-6 and Schwartzkopf 
went as high as 7-0 times, if a Loeffler boiler were 
used. The Henschel engines for Argentina and 
Russia cost about 1-45 times as much as the corre. 
sponding normal locomotive. For a Diesel loco. 
motive, the figure was about three times; but, in 
return for this extra expenditure, they offered 
much higher efficiency and a greater realiability at 
low temperatures. The average fuel economy 
attained by the Krupp locomotive in service was 
about 17 per cent., the Maffei engine showed about 
25 per cent., and 40 per cent. had been claimed for 
the Ljungstrém type; but Diesel locomotives 
showed a saving of about 75 per cent. in com. 
parison with steam locomotives using the same oil. 
In many cases, however, fuel economy was not the 
principal reason for employing a condensing loco- 
motive; in Russia, for example, where many 
hundreds were in use, they had increased greatly 
the traffic capacity of lines crossing areas which 
were naturally waterless or in which the Germans 
had destroyed the pumping stations and pipelines, 

With air cooling, it was not possible to attain a 
high vacuum at high atmospheric temperatures ; 
therefore, the authors emphasised, “all attempts 
to build, for hot countries, a condensing locomotive 
which is to lose no water and yet have a high 
efficiency are hopeless.” For use in Britain, such 
an engine could be built, but the saving of water 
would have no practical value owing to the large 
available supplies of good water, and the justifica- 
tion for condensing must lie in the direction of 
higher efficiency. From the designer’s point of view, 
there were two separate problems, the first being 
to produce, for countries such as Britain, a turbo- 
locomotive giving a saving of about 35 per cent. in 
fuel and, perhaps, 20 per cent. in running expenses ; 
and the second, to evolve a steam locomotive for 
colonial use which would lose hardly any water and 
which could burn any available fuel. 

In the course of the discussion, Mr. O. V. S. 
Bulleid expressed the opinion that the possible fuel 
saving hardly justified the high cost and considerable 
complication of the condensing locomotive, but he 
thought that the avoidance of the use of raw water 
in the boiler would represent a substantial improve- 
ment ; when the causes of lack of availability were 
examined, it was found that the fundamental cause 
was the use of raw water, which put the ordinary 
steam locomotive out of service for some 12 per cent. 
of its time. Sir William Stanier, referring to the 
(non-condensing) ‘‘ Turbomotive”” on the L.MLS. 
Railway, said that the coal consumption on long 
runs was about the same, per drawbar horse-power, 
as that of the four-cylinder reciprocating engines on 
the same service ; the respective figures were 2-8 lb. 
and 2-78 lb., respectively, the corresponding water 
consumptions being 24-7 lb. and 24-8 lb., so that 
there was little advantage in the turbine when it 
was non-condensing. The troubles with condensing 
locomotives in this country appeared to be mainly 
mechanical, and affected the condenser rather than 
the power unit. Later in the discussion, Mr. E. S. 
Cox, of the L.M.S. Railway, gave some particulars 
of the test runs made with the second of the two 
Ramsay locomotives and with the third of the 
Ljungstrém engines mentioned, built by Beyer, 
Peacock and Company in 1926. The performance 
of the Ramsay engine, which weighed 155 tons, 
never exceeded that possible with the 56-ton 2-4-2 
tank engines employed on similar service, both the 
draught and the condenser capacity being imade- 
quate. The Ljungstrém engine was better, but this 
suffered from defects which were never entirely over- 
come. It had the drawback, too, that the powerful 
cooling fan sucked soot from the tunnel linings and 
projected it into the condenser. For any con- 
densing locomotive to be successful, Mr. Cox added, 
some effective substitute must be found for the 
automatic relationship between power output and 
steam production ordinarily provided by the blast- 
pipe. The difficulty of doing this had always 
been underestimated. Secondly, means must be 
found to ensure that a drop in the vacuum did not 
impose additional steam demands on the boiler ; or, 
if this loss was inevitable, the boiler must be made 
big enough to meet it. Experience indicated that 
a turbo-condenser locomotive needed as big a boiler 
as an ordinary non-condensing engine. 
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NOTES. 


Tue FEDERATION OF BritisH INDUSTRIES. 


Two recent developments have been notified by 
the Federation of British Industries. The first is 
the decision of the Grand Council of the Federation 
to strengthen its organisation on the research side 
by re-establishing the existing Industrial Research 
Committee as a permanent Committee of the Federa- 
tion, with its own qualified secretariat; and the 
other is the publication of a report by the Federa- 
tion’s Education Committee on “ Industry and 
Education,” which endorses, from the industrial 
side, many of the proposed modifications in 
technical education, the introduction of which has 
now become more or less an article of faith among 
those who have been considering this problem of 
the early future from the educationalist’s view- 
point. The terms of reference of the Industrial 
Research Committee are, in brief, to stimulate 
national interest in research for industry, and to 
foster it in all appropriate ways ; suggested methods 
are by encouraging industrialists to devote a larger 
proportion of their resources to the promotion of 
research, by providing money for the creation and 
maintenance of facilities for post-graduate research, 
and by facilitating co-operative research within 
British industry, with special reference to the needs 
of small-scale industry. The Federation do not 
intend themselves to engage in research, but will 
do all in their power “ to secure the success of any 
wider and more comprehensive organisation which 
may result from the present widespread interest 
in the problem of research.” The report on “‘ Indus- 
try and Education ” is described as an attempt to 
indicate what the Federation would wish to be the 
educational background of those beginning on the 
administrative, managerial and technical sides of 
industry, to show where the present educational 
system fails to provide what is required, and to 
suggest means of “bridging the gap between the 
actual and the desirable” and of supplementing 
the work of the national educational system. It is 
considered that, while mechanisation may reduce 
the need for skilled craftsmen, the new education 
policy will lead to a smaller intake of those between 
15 and 18 years of age than industry has been accus- 
tomed to in the past, and that quality, therefore, 
becomes increasingly important. The requirements 
at the lowest educational level of entry into industry 
appear to differ little from those already practically 
in force; but a more advanced degree of self- 
expression, understanding and judgment is looked 
for in those who enter industry after the statutory 
school-leaving age, and industry will look to the 
universities to provide men who are equipped by 
specialised studies or by a sound grounding in the 
humanities to fill or to train for positions requiring 
such special knowledge or leading to the higher 
administrative and managerial posts. The com- 
mittee comment particularly on the tendency among 
entrants from secondary and public schools to reject 
opportunities in production departments, and con- 
sider that this is a severe handicap to industry. 


METALS IN THE STARS. 


The subject of the 34th annual May Lecture of the 
Institute of Metals, which was delivered in London 
by the Astronomer Royal, Sir Harold Spencer Jones, 
F.R.S., on May 17, was “‘ Metals in the Stars.” In 
the course of his lecture, Sir Harold stated that the 
sensitiveness of spectroscopic tests for the detection 
of any particular element in the sun or the stars 
depended upon various factors, such as the wave- 
lengths of the ultimate lines, and the number and 
intensities of other lines in the region of the spectrum 
which could be most readily investigated, this being 
the normal photographic region. The ozone high 
up in the earth’s atmosphere completely absorbed 
all radiation of a wavelength shorter than about 
2,900 Angstrém units, so that the portions of the 
spectra of celestial bodies on the short-wavelength 
side of this limit were not accessible to observation. 
It happened that the ultimate lines of the permanent 
gases and of all the non-metals lay in this region. 
For almost all the metals, on the other hand, the 
ultimate lines lay in the region of the spectrum 


presence of metals in the sun and stars were, there- 
fore, in most cases, more sensitive than those for the 
non-metals. Of the 92 different elements, 60 had 
definitely been proved, by spectroscopic evidence, to 
be present in the sun’s outer layers. The only 
elements which might be expected to be detected 
and had not been found were rhenium, thallium and 
bismuth ; these elements must be very rare in the 
sun’s atmosphere. The elements present in the 
outer layers of the sun were essentially the same as 
those found in the earth and the relative abundance 
of the metals in the sun, in the earth and in meteo- 
rites were generally about the same. There were, 
however, some striking differences in the case of the 
non-metals; thus, for instance, the sun consisted 
predominantly of hydrogen and helium. The 
relative abundance of the various elements in the 
stars could be determined by methods analogous to 
those used for the sun and, again, the results for 
the metals were the most reliable. The results 
showed a close degree of similarity in composition 
between the stars and the sun, not merely for the 
metals but also for the non-metals. The similarity 
was not confined to stars resembling the sun in 
temperature and general physical condition; it 
extended also to the diffuse giant stars with their 
tenuous atmospheres. This suggested either that 
the stars were all originally formed out of the same 
primeval cosmic material, or else that the relative 
number of atoms of different kinds was the result 
of some process of atom building, which had either 
reached the same stage in the various stars or had 
possibly attained some final and stable state. 


INDUSTRIAL TRAINING FOR THE DISABLED. 


The thoughtful man must ask himself what the 
future holds for the men who have been disabled as 
a result of the war, but happily, a growing public 
consciousness of what is owed to these men enables 
a more satisfactory answer to be given than was 
previously possible. The work of Queen Elizabeth’s 
Training College for the Disabled, Leatherhead, and 
of the similar St. Loyes College at Exeter, as well as 
of the various training centres under the Ministry of 
Labour and National Service, has demonstrated 
beyond question that there is now practically no 
form of disability that cannot be overcome and the 
disabled person trained to become economically 
useful. This work is convincingly illustrated by a 
film showing the type of training given at the two 
colleges, and this film is now available for display to 
the untrained disabled to show what facilities are 
open to them. It will also show the potential 
employer of trained operatives that the education 
provided is practical and is not merely an attempt 
to appeal to his humanity. Prominence is given 
in the film to different trades in the engineering 
industry, and the results shown of the success in 
overcoming even major handicaps are striking. It 
was emphasised at a recent showing of the film that 
the trained disabled man is turned out capable of 
earning the standard rates of pay current for his 
job. An impression gathered was that such a man 
might even prove more reliable than a more normal 
employee since he would probably feel a continuous 
psychological stimulus to prove his acquired capa- 
city. Psychologically, also, it is likely that in some 
cases the patience and determination required to 
overcome a serious disability may have the effect 
of strengthening the subject’s character. Em- 
ployers are, therefore, recommended to make what- 
ever arrangements are possible for the display of the 
film, which is entitled “ Training the Disabled ” 
and has been taken at the two colleges concerned 


House, London, S.E.3. The film is of the 16 mm. 
size, takes 21 minutes to show and may be had in 
either the sound or silent versions. Distribution is 
in the hands of the Ministry of Information and 
applications should be made to the Librarian, Cen- 
tral Film Library, Imperial Institute, South Ken- 
sington, 8.W.7. The sound film does not include 
dialogue, machinery noises, etc., but is accompanied 
by a lucid running commentary by Mr. Derek 
McCulloch, O.B.E., of the British Broadcasting 
Corporation. The training facilities at the colleges 
are available for both sexes and for both civilian and 
military cases, the only exception being blindness, 


by Messrs. Blackheath Film Unit, Winchester | Expe 


OBITUARY. 


MR. J. H. NARBETH, C.B., C.B.E., 
M.V.O. 


Many members of the Institution of Naval Archi- 
tects who remarked on the absence of Mr. J. H. 
Narbeth from the recent meetings of the Institution 
were aware that, for some time past, he had been in 
failing health, but the news of his death, on May 19, 
was probably unexpected by most, in spite of the 
fact that he was within a week of his 81st birthday. 
He had been a member of the Institution for 57 years 
and a frequent contributor to its proceedings, 
especially since his retirement in 1923 from the 
position of Assistant Director of Naval Construction. 
Our personal regrets will be shared by many of the 
leading naval architects of the present day who 
acquired their experience under his able direction. 

John Harper Narbeth was the third of his name 
and represented the third generation of Narbeths 
to be employed by the Admiralty; his elder son, 
the fourth John Harper Narbeth, also became a 
member of the Royal Corps of Naval Constructors 
and is now Chief Constructor in one of H.M. naval 
establishments overseas. Narbeth was born at Pem- 
broke on May 26, 1863, and entered Pembroke Dock - 
yard as a shipwright apprentice in 1877. It was a 
matter of pride to him that he worked at Pembroke 
on the building of H.M.S. Nautilus, one of the last 
naval vessels constructed of wood. His technical 
education was obtained in the Dockyard school, 
where, in 1882, he was awarded a scholarship to 
the Royal Naval College, Greenwich, at whieh he 
was a contemporary of Engineer Vice-Admiral Sir 
George Goodwin, K.C.B., who was Engineer-in- 
Chief of the Fleet during the greater part of the 
1914-18 war. On completing his College course in 
1885, Narbeth was appointed to Portsmouth Dock- 
yard as an assistant constructor (third class) and 
so joined the R.C.N.C., which had been founded 
only two years earlier. For a time, he had charge of 
the Electrical Department of the Dockyard. 

In 1887, he was transferred to the Admiralty, 
where he was engaged on investigations of stability 
and on the designs for the second-class cruisers of the 
Apollo class, and the modernisation of a number 
of old ships. In the course of this work, he came 
under the direct supervision of Sir William H. White, 
then Director of Naval Construction, and was ap- 
pointed secretary of the Admiralty Committee on 
Sheathing in 1889 and, five years later, became pro- 
fessional secretary to Sir William himself. Promotion 
to Constructor followed in 1901. At this time, 
Narbeth, who had been previously concerned in 
the inquiry into the loss of H.M.S. Victoria in 1893, 
was given the duty of investigating the stability of 
the Royal yacht, the third Victoria and Albert, 
which had taken a serious list while being undocked 
at Pembroke. Subsequently he had the responsible 
task of correcting the vessel's stability. 

The Royal yacht incident, however, important as 
it was, represented only an interlude in some years 
spent mainly on the design of battleships. Nar- 
beth’s work in this connection covered the whole 
process by which the famous Dreadnought evolved 
from the Formidable class through those of the King 
Edward VII and the Lord Nelson. It was well out- 
lined in his paper on “ Three Steps in Naval Con- 
struction,” presented before the Institution of Naval 
Architects in 1922, and, as regards the Dreadnought, 
in his reminiscent paper of 1941, before the same 
Institution, entitled ‘“‘ A Naval Architect’s Practical 
riences in the Behaviour of Ships.” If he was 
not officially the designer of the Dreadnought, he was 
responsible in fact for her lines and for many innova- 
tions in the design. He had been previously instru- 
mental in abolishing an anachrénism that had per- 
sisted since the days of wooden sailing vessels, 
namely, the ‘“‘ main drain ” which led from all com- 
partments to the pumps in the engine room but 
which, in fact, was a greater source of danger than 
of security. It was for his work on the Dréadnought 
that he received the M.V.O. 

For reasons of health, Mr. Narbeth was obliged, 
soon afterwards, to request a transfer to less strenu- 
ous duties and in 1907 and onwards he was in charge 








accessible to study. The spectroscopic tests for the 





cases of which are dealt with by St. Dunstan’s. 





of the design of all ships’ boats, as well as of various 





types of naval auxiliary craft such as tankers, sur- 
veying ships, fleet repair ships, and battle practice 
targets to be towed at high speed. The introduction 
of motor boats and barges to replace the steam boats 
hitherto carried on board H.M. ships was his special 
study and he was engaged on this work up to the 
outbreak of war in 1914. During that war, his most 
important duties were the development of mine- 
sweeping flotillas and of the early sloops of the 
** Flower” class, and the evolution of the modern 
aircraft carrier from the original converted cargo 
steamer Ark Royal and the various channel steamers 
subsequently adapted for this purpose. Under Sir 
E. Tennyson d’Eyncourt, then Director of Naval 
Construction, he was in charge of the design and 
construction of the carriers Hermes and Eagle. He 
was chairman of the joint technical committee (of 
the Admiralty and the Air Ministry) on aviation 
arrangements in H.M. ships, until his retirement in 
1923. He had then held for four years the position 
of Assistant Director of Naval Construction, after 
seven years in the rank of Chief Constructor. In 
1920 he had received the C.B.E. and, among the 
New Year Honours of 1923, his name appeared as a 
Commander of the Bath. After his retirement, he 
acted as technical adviser to the Chilean Naval Mis- 
sion which visited Britain in 1927 to supervise the 
construction of the six destroyers of the Serrano 
class. He performed a good service to his successors, 
also, in writing extensively in the technical Press on 
the R.C.N.C. and its individual members, a subject 
on which he was an accepted authority. 





LETTERS TO THE EDITOR. 


PREVENTION OF CORROSION IN 
STEEL HOUSES. 


To Tae Eprror or ENGINEERING. 


Sir,—The success of the steel-clad house, whether 
as a temporary expedient against post-war shortage, 
or a8 @ permanent contribution to housing problems 
in all parts of the world, will depend largely on 
whether corrosion can be effectually prevented. The 
recent inter-departmental report on “* House-Con- 
struction ”’* emphasises the importance of this 
matter, and offers some general advice, recommend- 
ing, for instance, the removal of “all mill-scale, 
grease and rust ’’ before painting. 

There is certainly much evidence in favour of 
descaling steel before painting. The tests organ- 
ised from this Laboratoryt on steel plates coated 
with 29 different paint combinations, and exposed, 
generally for seven years, in four different localities, 
showed that protection by most of the paint 
systems studied was greatly improved when the 
steel was freed from all scale before painting; in 
no case did the specimen carrying adherent scale 
helow the paint give better results than the corre- 
sponding descaled specimen. The advantage of 
descaling has equally been demonstrated in the 
extensive tests carried out in all parts of the world 
by the Corrosion Committee of the Iron and Steel 
Institute,} and particularly in a special series of 
tests at Derby§ organised by the Protective Coat- 
ings Sub-Committee of the same body. That the 
need for descaling applies to steel houses is shown 
by German experience after the last war. Wiirth|| 
stated in 1929 that the use of incompletely descaled 
plates led to rusting, and described a system in 
which the steel plates, immediately after rolling, 
were descaled in an automatic machine, the necessary 
holes being then drilled in the plates, which were 


1944, page 132 


* Post-War Building Studies, No. 1, 
(11.M. Stationery Office.) 
t 8. C. Britton and U. R. Evans, JI. Soc. Chem. Ind., 


vol. 58, page 90 (1939). See also K. G. Lewis and U R. 
Evans, Third Report of the Iron and Steel Institute 
Corrosion Committee, 1935, page 173. 

¢ See the five Reports of the Iron and Steel Institute 
Corrosion Committee, 1931-1938. 
is provided by the official investigator, J. C. Hudson, 
The Corrosion of Iron and Steel, 1940 (Chapman and Hall) . 
for the effect of mill-scale, see pages 61, 101, 115, 243. 

§ See pamphlet, Protective Painting of Structural Steel 
1941 (Iron and Steel Institute). 

i K. Wirth, Korrosion und 
page 275 (1929). 
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brushing removes mill-scale. This belief arises 


from the fact that wire-brushing will burnish the 
scale, giving it a steely appearance. Nevertheless, 
except where the scale has been previously loosened 
by bending of the plates or by under-rusting, an 
ordinary wire brush will leave all the mill-scale in 
position. Turner,* however, has carried out experi- 
ments with special rotary wire brushes furnished 
with austenitic steel bristles. These specially de. 
signed brushes do really remove mill-scale. It 
would greatly help the solution of the problem 
if such brushes could be made generally available 
in a form suitable for the rapid cleaning of large 
surfaces. Should it prove that the type of surface 
obtained after cleaning with wire brushes affords 
insufficient keying for paint, it is probable that 
treatment in a phosphate bath would rectify this. 

The seven-year tests organised from this Labora. 
tory suggest that the spraying of a previously sand- 
blasted steel surface with aluminium, using the 
wire pistol, followed by application of a cheap 
paint, affords admirable protection. Not only is 
corrosion prevented over long periods, but the 
colour of the paint is better preserved than if it is 
applied directly to steel. One type of paint 
darkening, met with even in relatively pure atmo- 
spheres, is due not to soot, but to iron compounds 
precipitated within the coat; it does not occur 
if the paint is applied to stainless steel or to alu- 
minium-sprayed steel. Although in the Cambridge 
tests the specimens were sand-blasted before spray- 
ing, it is probable that shot-blasting—with a some 
what angular type of grain to provide interlocking 
would serve equally well. 

The motive of this letter is not, however, to 
prescribe a single remedy, since clearly the appro- 
priate solution will vary with the type of construc- 
tion, and may indeed differ for the stressed and 
unstressed parts of a single design. The writer's 
object is rather to draw attention to possible dangers 
which, if they do not receive timely consideration, 
may easily discredit a development of great potential 
value in the solution of post-war problems. 

I am, Sir, 
Yours faithfully, 
Unick R. Evans. 


at once heated to 80 deg. to drive off moisture, and 
painted. 

The inter-departmental report suggests that “‘ the 
steel plates should be cleaned at the works by sand- 
or shot-blasting, or in pickling baths.” This is 
probably sound advice, but no mention is made of 
any possible disadvantageous factors. Sand-blast- 
ing is generally condemned to-day, on account of 
the danger of silicosis, and because it tends to leave 
the surface in a state particularly susceptible to 
rusting during any interval which may elapse before 
painting. Shot-blasting is less dangerous to health, 
and, if a suitable type of grain is employed, the steel 
surface is left in a state of compressional stress 
which renders the steel relatively resistant to 
| corrosion. The advantage of shot-blasting as a 

means of removing scale has been urged by Turner* 
in connection with boiler tubes; the effect of the 
| Size and shape of various abrasive grains on the 
fatigue properties has been studied in some detail 
by Frye and Kehl,t whose work deserves attention, 
| although fatigue failure in steel houses is perhaps 
| only likely where there is unusual vibration. 

| Pickling may leave the steel strongly super- 
| saturated with hydrogen—an element suspected to 
te responsible for certain cases of cracking which 
have caused anxiety in recent years. While this 
matter is under examination, manufacturers will 
doubtless wish to maintain conditions which will 
at least minimise the hydrogen supercharge. The 
factors demanding attention are the composition 
of the bath, the correct choice of inhibitor, and a 
suitable treatment after pickling in boiling water or 
even in a furnace. Cold hydrochloric acid—as 
shown by the measurements of Swinden and Steven- 
son{—produces far less attack on the steel than hot 
sulphuric acid, and presumably liberates less hydro- 
gen. Hydrogen sulphide, which may be produced 
by the attack on sulphides in the steels, is objec- 
tionable, first, by enhancing the attack on the metal 
and thus the production of hydrogen, and, secondly, 
by preventing escape of hydrogen from the steel. 
If the steel contain copper, the bad effect of sulphur 
is largely prevented, owing to the stability of copper 
sulphide, as shown by Hoar and Havenhand.§ 
For steel houses it may be well to introduce rela- 
tively large quantities (say, 0-2 per cent.) of copper, 
since this will also diminish corrosion in service 
(as shown conveniently in tables compiled by 
Hudson|}), and prolong the life of the paint. Copper 
steels were used in the German factory-produced 
house described by Wiirth (loc. cit.). If it is decided 
not to use copper steel, the presence of a trace of 
tin salts, along with organic inhibitors, in the 
pickling bath, as suggested by Hoar and Baier,** 
may merit consideration. 

Regarding choice of inhibitor, it is sometimes 
assumed that the chemical which best reduces the 
evolution of hydrogen bubbles, thus diminishing 
complaints of spray in the pickling shop, will best 
prevent troubles due to hydrogen within the steel. 
The measurements of Morristt and Babliktt show 
that the effect of a substance in diminishing hydro- D , 
gen-evolution is no measure of its power to diminish | naval engineers no less valuable service than that 
hydrogen-absorption. A good inhibitor is one which | Of the late Sir Arthur Johns and of Mr. J. H. 
will not only control the spray nuisance but also | Narbeth—-whose death I regret to see reported in 
minimise the hydrogen left in the steel, and an yesterday's papers—on behalf of the Royal Corps of 
objective method of gauging the relative merits of | Naval Constructors. It is hoped there will continue 
different preparations should comprise measure-| to flow from this fount of engineering historical 
ments of the hydrogen passing into the metal, as | knowledge many more streams to enrich our records 
well as that evolved outside it, possibly combined | and to stimulate present and future naval engineers. 
with mechanical tests on freshly pickled specimens. Yours faithfully, 

It is still widely believed by many that wire- | CIVILIAN. 
| . : ————j| May 23, 1944. 
* T. H. Turner, Proc. Inst. Mech. Eng., vol. 149, page | 

77 (1943), and vol. 150, page 97 (1944). 
| + J. H. Frye and G. L. Kehl, Trans. Amer. Soc. Met., 
vol. 26, page 192 (1938). 

t T. Swinden and W. 
Iron and Steel Institute 
page 185. 
| § T. P. Hoar and D. Havenhand, Jl. Iron Steel Inat., 
vol. 133, page 248p (1936). 

ii J. C. Hudson, Corrosion of Iron and Steel, 
| pages 80, 82, 87. 

** T. P. Hoar and 8. 
| vol. 14, page 947 (1940). 

| tt T. N. Morris, JI. Soc. Chem. Ind., vol. 54, page TT 
| (1935). 
| 





Corrosion Research Section, 
Cambridge University Chemical Laboratory. 
May 9, 1944. 





THE NAVAL ENGINEERING 
BRANCH. 
To tHe Eprror or ENGINEERING. 
Srr,—I have read with great interest Engineer 
Captain Edgar C. Smith’s recent contributions 
entitled ‘“‘ The Executive Curl ” and “* From Warrant 
to Flag Rank.” This officer’s articles and letters, 
printed in ENGINEERING over the course of years, 
bear witness to his deep study of engineering history, 
particularly that pertaining to naval practice and 
organisation. He has undoubtedly rendered to 








[We appreciate our correspondent’s tribute to Engi- 
|neer Captain Smith’s work as the historian of naval 
engineering, and have pleasure in stating that other 
articles by the same author are already in hand 
Engineer Captain Smith has also written A Short 
History of Naval and Marine Engineering, which was 
published by the Cambridge University Press in 1938 
and reviewed on page 187 of our 145th volume; and 
has contributed much original research work to the 
Transactions of the Newcomen Society, notably on 
“The Centenary of Transatlantic Steam Navigation " 
(vol. xviii, 1937-38) and on “* The First Twenty Years 
of Screw Propulsion, 1838-58 ” (vol. xix, 1938-39, and 
vol. xx, 1939-40).—Eb., E.] 


W. Stevenson, Report of the 
Corrosion Committee, 1936, 


1940, 


Baier, Sheet Metal Industry, 





* T. H. Turner, 5th Report of the Iron and Steel 
Institute Corrosion Committee, 1938, page 356. 


tt H. Bablik, Korrosion und Metallschutz, vol. 
| page 169 (1935). 
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THE IRON AND STEEL 
INSTITUTE. 


Tue seventy-fifth annual general meeting of the 
Iron and Steel Institute was held at the offices of 
the Institute, 4, Grosvenor-gardens, London, 8.W.1, 
on Thursday, May 11. At the outset of the morning 
session the chair was occupied by the retiring Presi- 
dent, Mr. James Henderson who, as recorded on 








F.R.S., the latter having retired and been re-elected 
in place of the late Dr. W. H. Hatfield. There 


were also five members of the Council on the list, 
namely, Principal C. A. Edwards, F.R.S., Mr. G. H. 
Latham, Mr. E. F. Law, Mr. R. Mather and Sir 


| Arthur Winder. 


INDUCTION OF NEW PRESIDENT. 


the preheat of the air, the measurement of the 
quantities of gas and air entering the furnace being, 
of course, of prime importance. For the measure- 
ment of gas flow the conventional orifice-plate 
methods presented little difficulty and they could 
also be employed for the measurement of air flow. 
| While the data obtained must not be expected to 
| predict the melting time of individual casts, they 


| After making several final announcements, in| could be of great utility in predicting the average 


| which he alluded to the formation of the British | change in melting time over a period which might 


page 393, ante, made some announcements relating 
to recent activities of the Institute. 


REPORT OF THE COUNCIL. 


The Report of the Council for the year 1943 was 
then presented. This showed that the number of 
members on the roll of the Institute, on December 31, 
1943, namely 2,800, was greater than on any pre- 
vious occasion. The total for December 31, 1942, 
had been 2,583, for December 31, 1941, 2,551, for | ATthur Dorman. ; 
December 31, 1940, 2,666, and for December 31, | President’s career had been completely identified | 
1939, 2,704. Of the total of 2,800 members for last | With the work of his firm, Messrs. Dorman, Long 
December, 807, or over 28 per cent., were also| and Company, Limited, except for the period of the 


members of the Institute of Metals. The Council |!#st war, when he had served with the Green 
recorded with regret the deaths of 40 members Howards. Besides being executive director of| 


secretary also of the Institute of Metals for a period | 





| Mr. Shaw Scott at the end of June, Mr. Henderson | 
inducted into the chair the President-elect, Mr. | 
In doing so he stated that the new | 





| Iron and Steel Research Association, to the estab-| follow a change in , 
|lishment of a scheme for the award of National | substitution of limestone for lime or a change in 
| Certificates in Metallurgy, and to the appointment of the average proportion of pig and scrap charged. 


| the Institute’s secretary, Mr. Headlam-Morley, as | 


of one year, in the first instance, on the retirement of | 


practice, as, for instance, the 


The discussion was opened by Mr. A. Robinson, 
who stated that Mr. Evans had indicated the diffi- 
culties encountered in using mixed coke-oven and 
blast-furnace gas. He agreed, up to a point, with 
the author’s statement that good mixing of air and 
gas was necessary, but there should not be too 


| much turbulence, otherwise the roof suffered; nor 


should the flame be tooshort, or the bath boiled at 
one end of the furnace only and not over its full 
length. There was a noticeably greater tendency 
for the slag to foam when working with mixed gas, 


which had occurred during the year ; these included | 
Mr. C. J. Bagley, Mr. J. A. Farrell, Dr. W. H.| 
Hatfield, F.R.S., Sir Robert 8. Hilton, Mr. J. J. A. 
Jones, Professor A. A. Read, Mr. H. M. Ridge, Mr. 
F. S. Russell, and Professor E. Touceda. Since the | 
end of the year the Council had learned with regret 
of the death, on March 11 last, of Lord Airedale of | 
Gledhow, an honorary vice-president and a member | 
since 1889. Friendly relations had been maintained 
with scientific societies and technical institutions in 
Great Britain and the Dominions and in allied and 
neutral countries. As formerly, certain activities | 
continued to be carried on jointly with the Institute | 
of Metals, and a number of committees of the two | 
Institutes were collaborating in studying problems | 
of mutual interest. Active collaboration with the 
Iron and Steel Industrial Research Council had been 
continued on the same basis as in previous years, 
the various joint research committees of the Institute 
and the British Iron and Steel Federation having 
been engaged on full programmes. The late Dr. 
Hatfield had served as chairman of the Heterogeneity 
of Steel Ingots Committee, the Corrosion Committee, 
and the Alloy-Steels Research Committee since their 
inception; Dr. T. Swinden, the vice-chairman, 
had been elected to succeed Dr. Hatfield as chair- 











Messrs. Dorman, Long, he was chairman of several | in spite of all that could be done to see that the gas 
of their associated companies and, in past years, | chequers were hot enough to crack the gases. Mois- 
had been President of the British Iron and Steel | ture in the gases had been suggested in some quarters 
Federation, the National Federation of Employers’ | as the cause of foaming but he believed that the 
Organisations, the Cleveland Institution of Engi-| composition of the slag had something to do with 
neers, and other bodies. Immediately after taking | this problem as certain charges were certainly more 
the chair, Mr. Dorman proposed a vote of thanks to | inclined to foam than others. The addition of tar, 
Mr. Henderson for the services he had rendered | pitch, or similar materials to the gas had an almost 
during his two years of office as President. He} magical effect on foaming, apparently, by increas- 
stated that Mr. Henderson had been a member of ing the luminosity of the flame and, therefore, its 
the Institute for 52 years, and the Council, that | radiating power. He could not agree that the 
morning, had elected him an honorary member. | dolomite consumption was lower with mixed gas 
Professor T. Turner seconded the vote of thanks, | than with producer gas; his experience was that 
which was carried with acclamation. Mr. Hender- | the consumption was slightly increased and the gas 
son then expressed thanks for the honour conferred | was certainly more severe on the brickwork. Dr. 
upon him, after which Mr. Dorman delivered his | Leckie’s paper was of a type which was rare, namely, 
presidential address, dealing mainly with the| that of a link between scientific and practical points 
developments that had taken place in iron and/of view. The author had said that, in general, the 





steel production on the North-East Coast from 1900 
onwards. A vote of thanks to Mr. Dorman for his 
address was proposed by Sir William Larke, K.B.E., 
and the meeting then passed on to the discussion of 
the papers on the agenda. 


Heatinc oF Open-HeartH FURNACEs. 
THE only two papers presented at the morning 





greater the amount of heat put into a furnace the 
faster it worked. He would prefer the words “ up 
to a limit ” instead of “in general,” as each furnace 
had its optimum requirements, there being a limit 
to the speed of transfer of heat. The author had 
touched upon the effect of the week-end stoppage 
and the human factor, and it was very noticeable 
that a furnace which started a week well finished 
with a good output but a bad start could seldom be 


man of these committees. Mr. H. H. Burton, | session of the meeting, namely, “The Heating of | 
Dr. T. Swinden, and Mr. W. J. Dawson had suc-| Open-Hearth Furnaces with Mixed Coke-Oven and | recovered. 
ceeded Dr. Hatfield as chairmen of the Hair-Line | Blast-Furnace Gas,” by Mr. R. W. Evans, of Messrs. | Mr. J. N. Kilby stated that a plant run on cold 
Crack, Special Aero-Components, and Inclusions | Guest Keen Baldwins Iron and Steel Company, | coke-oven gas, with tar, tar-oil or pitch, as recom- 
Sub-Committees, respectively. The meetings of Limited, and “‘ The Study of the Thermal Perform-| mended in Mr. Evans’s conclusions, had been deve- 
the various joint research committees and of their | ance of Open-Hearth Furnaces by the Correlation of | loped in Lincolnshire. The bulk of the furnaces 
sub-committees and panels had totalled 62 during | Operating Data,” by Dr. A. H. Leckie, of the} in the shop were fired with cold coke-oven gas, at 
British Iron and Steel Federation, were discussed | first with the addition of tar, but subsequently 
ce - jointly. The first paper, which was presented by/| entirely with the addition of pitch. Some of the 
Report oF THE HONORARY TREASURER. Mr. Evans, dealt with principles of flame develop- | furnaces in the shop, however, had been retained 
The statement of accounts prepared by the} ment, “foaming” slags, and furnace design. An | on gas-producer heating to act as a “‘ cushion ” and 
honorary treasurer, the Hon. R. G. Lyttelton, | abridgment will be found on pages 136, 145 and 176,| to deal with fluctuating conditions. The output 
indicated that the year’s operations had resulted in| ante. Dr. Leckie’s paper outlined a method for | of this shop, its general working and, what was more 
an excess of income over expenditure of 2151. The | investigating the performance of open-hearth fur-| important, the rolling-mill—or sales—yields, were 
receipts from subscriptions and the sales of publica- | naces by the statistical examination of routine works| very good indeed. Nevertheless, the question 
tions were believed to be higher than on any previous | records. In the first section of the paper the author | whether the policy adopted should be applied in 
occasion. The value of investments of the general | showed how the appropriate correlation methods | general was a matter for review in the light of all 
and trust funds, at the end of the year, was 74,305I., | could be used for the determination of the optimum | the circumstances, and, as the President had stated 
or 8,007/. in excess of their cost, at which they were | gas rate and air/gas ratio and for the investigation of | in his address, the price of coal had a vital bearing 
taken into the balance sheets. The income from | the effect of many variables in a quantitative manner | on the whole problem. In his opinion the use of 
special subscriptions was 4,414]. and the Council | and the changes in thermal efficiency under various | blast-furnace gas in an open-hearth furnace did not 
again expressed their appreciations of the generous | conditions. The second section of the paper was/| yield the best economic results, and, while it was 
response to their appeal for industrial subscriptions. | devoted to the discussion of simple methods of | tempting to employ this source of heat, with its 
A legacy of 2501. had been left to the Institute by | measuring and calculating the quantities involved. apparent elasticity accompanied by a minimum 
the late Sir Robert Hadfield, Bt., F.R.S., to found | Of these, the time taken to melt the charge, in hours, initial expenditure, in an open-hearth plant, other 
a prize in connection with the alloys of iron and | and the time, also in hours, required for charging the | uses for blast-furnace gas should be found in a 
steel or to be used for such purpose as the Council | solid materials, did not require calculation as these | composite works. During very recent years foam- 
might decide. It had been agreed to defer this | were primary quantities which were recorded as a|ing slag had caused much comment, no doubt 
decision until after the war, and the Council had | matter of routine in every melting shop. The value! because the trouble had greatly increased and not 


the year covered by the report. 

















ordered the proceeds to be invested. 


ELECTION OF OFFICERS. 


At this stage of the proceedings the secretary 
read out the names of the members of the Council, 
who, having retired by rotation, were re-elected for 
a further period of office, no other nominations hav- 
ing been received. The list contained the names of 
three vice-presidents, namely, Sir William Larke, 
K.B.E., Mr. C. E. Lloyd, M.P., and Dr. A. McCance, 





| of H, the heat required to melt the charge in therms, 





and h, the heat supplied to the melting chamber in | 
therms per hour, required calculation. The most | 
reasonable values suggested for H by a number of 
leading authorities were, in the case of cold pig iron | 
and cast-iron scrap 10-0 therms, in that of steel 
scrap 12-1 therms, in that of lime and oxide 
18-0 therms, and in that of limestone 27-0 therms | 
—all per ton. The value of h was made up of the 
calorific value of the gas, the preheat of the gas and 


because metallurgists had become more observant. 
In the case of properly-melted heats in producer- 
fired, cold-charged furnaces foaming was entirely 
due, in his opinion, to slag composition. It was a 
chemical problem which no adjustment of the 
flame could overcome in that type of furnace. 
The steel furnace in a hot-metal shop which operated 
with a minimum amount of slag was the furnace 
which produced the greatest quantity of steel of 
the best quality. The quantity of slag in a steel 
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furnace was governed mainly by the quality of the 
pig-iron used, and, often, a shilling per ton off the 
cost of the pig meant an addition of 10s. per ton 
to the cost of the steel ingots produced. 

Mr. R. A. Hacking also supported Mr. Evans’s 
final conclusion that the best method of using coke- 
oven gas and blast-furnace gas in a composite plant 
was to employ cold coke-oven gas firing for the 
open-hearth furnaces and to use the blast-furnace 
gas for other purposes, namely, for firing boilers 
and for heating ingot-soaking pits. He added that 
in billet-reheating furnaces there was not much to 
choose between the two gases and his experience 
was that it was generally desirable to have a pro- 


portion of coke-oven gas added to the blast-furnace | 
gas for this purpose. The main point in favour of | 


the cold coke-oven gas fired furnace, in addition 
to the very good control of flame direction, was that 
the serious disability of producer-gas or mixed- 
gas fired furnaces, namely, the problem of block 
design, was completely eliminated. The block at 
the incoming end became that at the outgoing end 
when the furnace was reversed so that there had 
to be a compromise in the design. With the cold 
coke-oven gas fired furnace, in which only the air 
was pre-heated, the problem of block design was 
entirely solved. The next speaker, Dr. T. P. 
Colclough, said that experience, both in this country 
and abroad, had proved definitely that mixed gas 
was not a suitable fuel for open-hearth furnaces. 
Some important developments had occurred in 
America in the matter of the use of low-grade 
fuel-oil residues as the illuminating agent in con- 
junction with cold coke-oven gas. A point of 
considerable importance in connection with the 
general adoption of cold coke-oven gas was that 
the cost of the construction of open-hearth furnaces 
would be considerably reduced, as the regenerator 
system and the valves and flues would be simplified 
and gas producers eliminated. Mr. J. H. Whiteley, 
who closed the discussion, asked Mr. Evans about 
the effects of mixed gas on the working of an 
acid furnace. There was a great deal of evidence 
to show that hydrogen played an important part 
in the formation of hair-line cracks in steel. Mixed 
gas apparently had a higher hydrogen content 
than producer gas and he wondered whether the 
use of mixed gas in an acid furnace would result 
in a steel more prone to hair-line cracks. 

In a brief reply, Mr. R. W. Evans stated that he 
did not wish the attitude he had taken up in his 
paper to be misunderstood. He had not suggested 
that the use of mixed gas was inadvisable in all 
circumstances, but had emphasised that where the 
coke-oven gas was lean it became a problem to 
decide whether mixed gas could be used efficiently. 
He believed that Lincolnshire was more fortunate 
than other parts of the country, in that their coke- 
oven gas was high in methane and this led to the 
more efficient use of the blast-furnace, coke-oven 
gas mixture. Methane and ethane in the coke- 
oven gas were the sources of luminosity in the gas. 
After a brief reply from Dr. A. H. Leckie, the Presi- 
dent adjourned the proceedings until 2.30 p.m. 


(To be continued.) 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—The 
Council of the Institution of Electrical Engineers have 
awarded a number of premiums in respect of papers read 
during the 1943-44 session, or accepted for publication. 
These include the John Hopkinson Premium to Messrs. 
J. R. Rylands and J. R. Jenkinson ; the Ayrton Premium 
to Messrs. J. A. Harle and R. W. Wild; the Llewellyn B. 
Atkinson Premium to Drs. A. E. W. Austen and W. 
Hackett ; the Crompton Premium to Mr. J. F. Shipley ; 
the Swan Premium to Dr. H. Barron, Mr. J. N. Dean 
and Mr. T. R. Scott, D.F.C.; the Mather Premium to 
Messrs. L. B. 8S. Golds and C. L. Lipman; the Sebastian 
de Ferranti Premium to Messrs. E. C. Neate and W. F. 
Bowling ; the John Snell Premium to Messrs. C. O. Boyse 
and N. G. Simpson; the Duddell Premium to Dr.-Ing. 
D. Gabor; the Ambrose Fleming Premium to Professor 
Willis Jackson and Dr. L. G. H. Huxley; the Paris 
Exhibition, 1881, Premium to Mr. C. A. Cameron Brown ; 
the Webber Premium to Mr. C. P. Edwards and an 
Overseas Premium to Mr. K. I. Brown, M.B.E. Extra 
premiums have also been awarded to Messrs. H. E. Cox 
and T. W. Wilcox; Messrs. W. Fordham Cooper and 
F. H. Mann; and individually to Mr. A. Hobson, Mr. 
R. Dell, Mr. B. L. Metcalf and Mr. J. Kemp. 


LABOUR NOTES. 


AN agreement on the subject of the wages and work- 
ing conditions of plastics workers has been signed by 
the Engineering and Allied Employers’ National 
Federation and the Amalgamated Engineering Union. 
Under it, unskilled labourers in the plastics industry are 
to be paid the district basic rate of the unskilled 
labourer in federated engineering establishments. On 
| taking employment on the press, hydraulic-press 
operators, power-press operators, and injection-press 
operators (hand or power) are to be paid an additional 
rate of a penny an hour over the labourers’ basic rate. 
After three months’ experience, the addition is to 
1}d. an hour or 6s. a week, and after six months’ 
experience 2d. an hour or 8s. a week. 


Manipulators and fabricators, machine operators, 
bushing winders, tube winders, tube moulders, paper 
treating operators and varnish mixers are to be paid an 
additional rate of 1}d. an hour over the labourers’ 
basic rate. The new rates are minimum basic rates, 
and, in addition, there will be payable the national 
bonus of 21s. 6d. a week for timeworkers and 13s. 6d. 
a week for workers on systems of payment by results. 
They are to fluctuate with wage changes in the general 
engineering industry. The 47 hours’ working week and 
the general engineering working conditions, regulated 


are to apply. 


Piecework prices or bonus or basis times are to be 
such as will enable employees of average ability to earn 
at least 27} per cent. over the basic rates. Where, on 
existing prices or times a man of average ability is 
unable to earn 27} per cent. over the basic rates, appro- 
priate adjustment of prices or times are to be made to 
enable him to do so. Where the rates of wages and/or 
working conditions are more favourable to the employees, 
such rates and working conditions are not to be preju- 
diced by the new agreement—which is now in operation. 


The total membership of the Amalgamated Engineer- 
ing Union at the end of April was 916,934—an increase 
of 5,160, compared with the position at the end of 
March. During the month, the number of members 
receiving sick benefit decreased from 7,766 to 7,336, 
and the number of superannuated members from 
13,161 to 13,130. The number of members in receipt 
of donation benefit increased from 272 to 302, and the 
total number of unemployed members decreased from 
1,113 to 895. 


gamated Engineering Union's Journal that, arising 
from the recent agreements in respect of the wages 
structure of Royal Ordnance Factories (Filling) and 
the fact that the Bulk Explosives Depots are concerned 
with the storage of manufactured explosives before 
delivery to filling factories, it has been agreed that it is 
now inappropriate to retain these establishments on 
the engineering basis, and that members of the union 
employed at these depots are to be governed by the 
system of assessment and rates applying to Royal 
|} Ordnance Factories (Filling) and Royal Ordnance 


of the pay week containing February 1, 1944. 








Representatives of the Amalgamated Engineering 
| Union, the Transport and General Workers’ Union and 
| the National Union of General and Municipal Workers 
met at the Ministry of Labour and National Service on 
April 28, and agreed to press for acceptance of the 


by agreements between the federation and the unions 


| 
rates of pay which had previously been authorised for 


fitters. For skilled labourers on packing duties, the 
Court granted a claim for a “‘ lead ” rate of 6s. a week 


| . 
|} and for certain classes of labourers employed as store. 


| wrights a “lead” rate of 12s. a week. Other classes 
re labourers are awarded a similar rate of 3s. a week. 


In a report issued by the Printing and Kindred 
| Trades Federation, particulars are given of a scheme 
| for vesting complete control of the printing industry 

in a revised Joint Industrial Council, which would 
register all employers and employees. On the subject 
| of securing complete recognition of agreements, the 
|need for an entirely fresh approach is realised, and 
| proposals are, accordingly, indicated for endowing the 
| Council with extensive powers of control over the whole 
| industry through a comprehensive scheme of registra- 
| tion of employers and employed. 


| It is suggested, in order to strengthen and enlarge 
| the Joint Industrial Council, that all collective agree. 
|ments should be submitted for registration to the 
| committee and registered as standard agreements, and 
| that the Council should maintain a register of approved 
| employers and employees who would undertake to 
| observe the standard conditions and the rules of the 
| Council. Neither the trade unions nor any union 
member should take any action to impede production 
| in any registered firm, provided that the employer 
remains a registered employer and that all his employees 
are registered as approved employees and that all 
employees are engaged and remain employed on the 


standard conditions. 


Employers would have the right to select their own 
registered employees and registered employees would 
be required to withdraw their labour from a de-regis- 
tered firm. Standard selling prices and wages would 
be subject to the approval of an independent board. 


At the annual conference in Newcastle-on-Tyne of 
the Confederation of Shipbuilding and Engineering 
Unions resolutions were adopted supporting the pros- 





Mr. Tanner states in the May issue of the Amal- | 


Factories (Explosives) with effect as from the beginning | 


pective claim of the Trades Union Congress for a 40-hour 
working week after the war, a 12-days annual holiday 
with pay, and payment for statutory holidays. Accord- 
|ing to Mr. Mark Hodgson, general secretary of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
and President of the Confederation, discussions are 
proceeding with a view to the enrolment of the Amal- 
gamated Engineering Union as a unit of the Confedera- 
tion. These negotiations are, no doubt, connected with 
the A.E.U.’s efforts to combine under one banner, so 
to speak, all the unions of metal workers of which it is 
numerically and financially the most powerful. 


To separate the industrial from the political sides of 
the Labour Party’s aims is never easy, and its official 
propaganda increases the difficulty. The report of 
the executive council prepared for submission to 
the annual conference is definite enough, however, in its 
declaration on the subject of employment after the war. 
The opinion is expressed that everybody can be made 
sure of a job after the war and that it cannot be secured 
by unrestricted private enterprise without international 
control of finance. “ We must,” it is declared, “ have 
full employment in peace as in war. Full employment 
, and a full standard of life require full trade at home and 
|abroad. General unemployment can be held in check 
| by maintaining purchasing power.” This, apparently, 
|is to be accomplished by international agreements 





|terms of a draft agreement with the Agricultural | covering a wide range of subjects. Sectional and local 
| Machinery Dealers’ Association which had previously | unemployment in particular industries and particular 
been endorsed by the unions. Later in the day, the | areas needs, in the opinion of the executive, special 
trade-union representatives met representatives of the | remedies, including national control of the location 


| Agricultural Machinery Dealers’ Association, and dis- 
cussed with them in detail the clauses of the draft. 


Agreement was reached on most of the points but on | 


| the question of overtime payments the employers 
expressed a desire to consult their full committees. 


Leaders of the National Engineering Joint Trades 


Movement were present at a conference convened by | 


| the Ministry of Labour and National Service, and 
| attended by representatives of the Engineering and 
| Allied Employers’ National Federation, the Board of 
Education, the Scottish Education Department and 
the Board of Trade. The subject discussed was 
‘* Recruitment and Training of Juveniles for Industry,” 
and, according to Mr. Tanner, the proposals submitted 
by the Joint Movement “‘ were favourably received.” 

| An Industrial Court issued an award last week 
extending to boilermakers and shipwrights, employed 
|in dockyards and other Admiralty establishments, 


| 


| of industry. 


With the object of ascertaining the conditions under 
which work for all can be found in their locality after 
the war, employer and trade-union interests in the 
Kentish towns of Chatham, Rochester and Gillingham 
have established Britain’s first Full Employment 
Council. With the help of representatives of the local 
| authorities, factory owners, the banks and utility com- 
panies, and officials of the Ministries of Labour and 
Production, the Council is to carry out an exhaustive 
inquiry into the production and consumption potential 
of the engineering and aircraft works in the locality 
and of the 150,000 people who normally depend upon 
them for their livelihood. Mr. George Dickson, manag- 
ing director of Winget, Limited, is the chairman of the 
Council, and Councillor W. Blackmore, organiser of the 
Transport and General Workers’ Union, the vice-chair- 
man. About 75 per cent. of the trade-union representa- 
tion is vested in the Confederation of Shipbuilding and 
Engineering Unions. 
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RESEARCH FOR AERONAUTICS: 
ITS PLANNING AND APPLICATION.* 
By W. S. FarRen. 

(Concluded from page 385.) 


Ir this review leaves us confident of our powers to 
use effectively the results that an alliance between 
research and engineering ingenuity can provide, as 
I think it should, how should we shape our plans for 
the future ? Let us look for a moment into what the 
future may hold for us in one field alone : still further 
improvement in performance—in speed and in range. 
Within the limits of our present knowledge, the most 
economical way to fly faster is to fly higher. ‘ Let us 
suppose that we can extend the range of operation of 

wer plants so that propulsive power is independent 
of height. Taking an aeroplane with the characteristics 
of the Spitfire (propulsive power, 4-5 t.h.p. per square 
foot of wing surface ; wing loading, 28 lb. per square 
foot; aspect ratio, 5-6) and, assuming that Cp, = 
0-022 under all conditions, the curve of speed against 
height is shown in Fig. 5, on this page, and lettered A. 
The line of sonic speed, Mach number = 1, is crossed 
at 65,000 ft. In practice, the effect of the compressi- 
bility of air begins to be felt at about M = 0-65, at 
33,000 ft. at a speed of about 430 m.p.h., and the 
rapid rise of Cp, with M brings the curve for greater 
heights down to about the level of curve A,. The loss 
of speed is very large. 

If, by devising forms that will ensure some measure 
of laminar flow, we can halve Cp, and at the same time 
avoid compressibility effects, we get curve B; but, if 
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compressibility has the same kind of effect as on the 
original aeroplane, the result will be to depress the 
speed to curve B,. Similarly, reducing Cp, to one- 
quarter of the original value, we get curves C and C,. 


If we are to reach really high speeds economically, it | 


is clear that we must devote at least as much effort | 
to avoiding or reducing the effect of compressibility | 
as to reducing the “ low speed” value of Cp. On the 
other hand, at speeds at which it is likely to be eco- | 
nomical to cruise for long distances, compressibility | 
will for some time be relatively unimportant, and 
laminar-flow forms offer outstanding prospects. In 
round figures, range and economical cruising speed are | 
inversely proportional to the square root of Cp. If | 
we can halve Cp, both range and cruising speed will | 
rise by 40 per cent. 

We must not dismiss too lightly the possibility of | 


cruising economically, at great height, at very high indispensable aids to control, navigation, take off, and 
speeds—speeds at which compressibility may well | landing. To the user, the prospects are such that he 


have a dominating influence on design. With a) 


laminar flow extending over the majority of the| 


surface of the aeroplane, we may reasonably expect | 
to be able to cruise at 450 m.p.h.—a Mach number of 
about 0-7. Considering the aerofoil alone, because of | 
necessary thickness and camber, sonic speed wi 

occur at a point near the surface when the lift coefficient 
reaches a certain value. Hence, the wing loading must 
not exceed a figure dependent on the height. At the 
heights at which it is likely that such speeds will be 
economical, from the power aspect, calculation suggests 
that rather low wing-loadings will be required. Fig. 6 
shows the results of some preliminary calculations 
on this point. The wing loading corresponding to 
the critical conditions is sensitive both to aerofoil 





* The Seventh Wright Brothers Lecture, presented 
before the Institute of the Aeronautical Sciences at 
Washington, D.C., on December 17, 1943. Abridged. 
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| thickness and to height. For example, assuming | team of workers, who necessarily work on a small scale 
| 60 per cent. of laminar flow, 15-per cent. thickness, | with relatively small equipment, and on one or, at 


|and a camber appropriate to the lift coefficient, the 
| critical wing loading at 35,000 ft. is 28 lb. per square 
| foot ; or, for a 16-per cent. thickness, 20 lb. per square 
foot. At 30,000 ft. the corresponding loadings are 
| 44 lb. and 35 lb. If these calculations are sound, the 
| effect on the general economics of the situation will 
be marked. Here is another reason to justify extensive 
| theoretical and experimental work in this field. 
| Thus we see both the barriers to progress which now 
| face us, and the potential rewards that will be ours 
|if we can succeed in surmounting them. I return 
| to my main theme: the research worker, the designer, 
| the constructor, and the user must join forces and, each 
| fortified by the confidence and help of the others, must 
| plan the work that is needed to provide the information, 
| pursue the investigations in the conviction that the 
|aim is worthy of the effort demanded, and apply the 
| results to produce better aeroplanes. 

From aerodynamics we demand not merely the bare 
solution of the problem of forms providing laminar 
flow, relatively immune from effects of compressibility. 
We require specific information covering the whole aero- 
plane, including its propulsion, stability, and control. 
It may be that the whole layout of the aircraft will 
be different from that to which we have been accustomed. 
It is for the aerodynamics people to say, but they must 
base their opinions on a sound foundation of experi- 
ment. From structural research we require to know 
what schemes of structural design are most likely to 
provide the necessary precision of form and superficial 
smoothness, and how to cope with new strength and 


Fig.6. 
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stiffness requirements. 
information on the loads that will be met in flight, an 


much thought must be given to the meteorological | 


conditions that will be encountered. 


aeroplane engine and the aeroplane as separate enter- 
prises with conflicting requirements. The thermo- 
dynamic problems will be aerodynamic also. Will 
the transformation of the energy of the fuel into 


Aerodynamics must supply | . - : . 
d| lar situation may be viewed and a good solution found. 


most, a few problems ; but we must recognise, perhaps 
reluctantly, that we have problems to solve which 
cannot be handled successfully in that way. 

It is not merely the large size and complexity of 
the equipment required which forces us to face the 
task of managing large research undertakings. It is 
rather that the many problems we mut attack are 
interdependent, and that success in dealing with them 
depends on assembling and co-ordinating the efforts, 
not only of a team, but of many teams of workers. 
As in any large undertaking, we have to break the 
work down into parts. Each part is the primary 
responsibility of a group of specialists under a leader, 
but the parts must be welded into a whole, and in this 
welding lies the problem of management. I believe 
that the problem is best approached not from the top 
but from the bottom—from the point of view of the 
individual member of a team. What does he need in 
order that he may do the best that isin him? In my 
experience, he needs the following :— ‘ 

(1) A clear unambiguous statement of the ultimate 
objective. This must be more than a statement of the 
specific problem ; it must relate it to the general picture 
of which it is a part. Thus he will know why the work 
is being done. 

(2) An opportunity to give his own views on the value 
of the underlying ideas. The basic plan must be, in 
part, hisown. Thus he will start with a sound convic- 
tion that the plan is a good one. 

(3) An immediate leader in whom he has confidence, 
who will inspire him, help him, and keep him up to date 
in all the relevant el work on related problems. 
Thus he will retain the good spirits in which he starts. 

(4) Sufficient resources to enable his work to progress 
at what is, in his judgment, a speed commensurate with 
the importance of the objective. Thus he will feel that 
the value of his work is recognised in the only way that 
means anything to him. 

This formula, in my experience, can be applied to 
groups of workers under a central management or to 
separate establishments under a central direction. The 
difficulties that one meets in applying it arise not from 
its shortcomings but from conscious or unconscious 


| neglect of its essentials. Looked at in this way, such 


questions as the ideal size of research establishments 


| cease to be of any great significance. Just as a team 


must have a leader who knows all about the work being 
done by its members, so a group of teams must have a 
leader who is recognised by them to know enough about 
their work for him to be able to guide it to its common 
objective. The limit of economical size of a complete 
unit is set, not by some arbitrary formula, but by the 
simple fact that no one man can know enough about 
work in more than a few fields to be able to inspire 
real confidence in his team leaders or their teams. The 
control of large equipment, the management of numbers 


| of skilled industrials, and the commonplace daily 
| problems of facilities are matters of consequence, but 


they are not the real determining factors. There is no 
single or simple formula by which to determine the best 





method of handling research ; but I believe there are a 
few simple principles in the light of which each particu- 


ou will see that my experience has led me to the 


| View that the record of science and engineering in 
In the future it will be impossible to consider the | #€Tonautics is a creditable one. It justifies us in 





demanding the means of extending our efforts into those 
new fields that we can now clearly see. The task of 
organising and managing the work, of devising and 
constructing the equipment, and, above all, of i 


thrust demand a propeller or a jet or a combination ? | those upon whose efforts success will in the end depend, 


There is no single answer. It will depend on the 
duty of the aeroplane. But the propeller designer 
will find that his task will tax all his ingenuity. Upon 
the aeroplane designer will fall the burden of com- 
bining into a working proposition the contributions 
of all his collaborators. He will need to provide for 
pressurised cabins, ice-free surfaces, and the many 


should spare no pains in encouraging the research 
worker and the engineer in their difficult tasks. He 
must support them to the full in obtaining the resources 
in men and material which will be essential for solving 
their problems ; and he must contribute, as a member 
of the team, the operational information that will guide 
their efforts at all stages. The experimental resources 
that such work demands are large. They must be 
generously planned to provide the greatest possible 
scope and flexibility. It will take time to devise and 
create them, and during this time we shall inevitably 
meet further difficulties. 

I have left until last such remarks as I have to make 
on an aspect of planning research for aeronautics to 
which you may feel I should have paid more attention, 
namely, the organisation and management of the work 
on the scale that the scope and complexity of the pro- 
blems demand. In what I said earlier, I have empha- 





sised my belief in the value of the independent small 





is one of absorbing interest. What the world will make 
of our efforts is a matter on which I regard it as un- 

rofitable to speculate; I am content, for the time 

ing, to confine my efforts to the work in hand and 
to leave philosophic speculations on its value, on some 
absolute scale which I confess eludes me, to those who 
can find time or inclination for it. For this reason, I 
have confined my attention primarily to research for 
aeronautics as used in war. There is another reason. 
I have spent the best part of my life on work with this 
as its first aim in the conviction that it had to be done ; 
but I am an incurable optimist. I believe that we 
shall succeed in our present effort, in which the share of 
research is to provide information by which aircraft 
and their equipment can be steadily improved and used 
to greater effect. When we have achieved our imme- 
diate aim, I do not doubt that much of our work will 
be put to uses that are more to my taste and to yours. 





WELDING Data SHEET.—A useful sheet on thin card 
has just been issued by Messrs. Suffolk Iron Foundry 
(1920), Limited, Sifbronze Works, Stowmarket, in order 
to provide handy data for welders using the firm’s pro- 
ducts. Among other particulars, a diagram of the 
colours and temperatures of the oxy-acetylene flame is 
likely to be of service. A limited number of copies of 
the sheet are available to operating welders at the price 
of 24d. each. 
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THE USE OF ELECTRICAL- 
RESISTANCE STRAIN GAUGES.* 


By 8S. F. Dorey, D.Sc. 


Tue electrical-resistance 


have been the subject of complicated mathematical | 
treatment protected by large factors of safety 


the development of sound technique. 
of this paper to describe what has been achieved in 
this respect by the Research Department of Lloyd’s | 
Register of Shipping. Further, it should be under- | 


stood that only static strain measurement is dealt with, | 
this probably being more difficult than the measure- | adhesive and gauge. 
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| wound on 
| pressure between layers of resin-impregnated insulating 
| paper, the whole being only about 0-005 in. 
| The remarkable property of such a gauge is that, when 
| cemented to the surface of a stressed material with a 
| suitable adhesive, 
| changes of strain, both in tension and in compression, 


strain gauge provides a 
useful means for the engineer to solve problems of | 
complex strains in materials, which problems hitherto | 


or | 
ignorance. The use of such gauges, however, requires | 
It is the purpose 


TESTING APPARATUS. 


—— A 
“tt, 600 _ 400 «13, 200 29, 000 


(@901.£.) 
a flat former and bonded under heat and 


thick. 


it is capable of registering minute 


by corresponding changes in the electrical resistance of 
the wire and the sensitivity is limited mainly by that 
of the apparatus used for the measurement of the 

resistance changes rather than by that of the gauge 
itself. The changes of strain in the material are, of 
course, communicated to the gauge wire through the 
medium of the adhesive, and it has been found that 
within wide limits a given change of strain results in 
a proportionate change of gauge resistance. 


24,800 
a” Simple Elastic Stress (E =29 x 10° 1b. per Sq. Inch ) 


[the minimum measurable 


| 
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actual figure is about 2. For the particular adhesive 
and type of gauge used in the experiments to be 
described, the value of the strain sensitivity has been 
found by measurement to be of the order of 2-2. 

The sensitivity of the apparatus used for measuring 
the resistance changes is the factor which determines 
strain increment. The 
assembly is seen in Fig. 1, and Fig. 3 shows diagram- 
matically the equipment used, with which it has been 
found possible to estimate stress increments of less 
than 250 Ib. per square inch in steel. This consists of 
the following items, viz. :—({1) Cathode-ray oscillograph 
(Mullard type GM 3156), indicated at a in Fig. 3. Of 


| this the maximum sensitivity including amplifier is 


1 millivolt R.M.S. per centimetre total height of image, 


| and the tube sensitivity, i.e., without amplifier, is vertical 


For convenience, the ratio of specific resistance change | 


| in ohms per ohm of original resistance to unit strain 
in the material has been termed “ strain sensitivity 


and is a constant for a particular combination of | 


This constant is a function of 


ment of dynamic strains when the work involved is| the value of Poisson’s ratio for the material of the 
carried out on board ship or in the workshop, as/ wire, which, if the usual figure of about 0-3 is assumed, 


distinct from the laboratory. 

The wire-wound electrical resistance strain gauge 
was invented some 10 years ago by Simmons in the 
United States, and in its modern form consists of a coil 


| would theoretically give a value of strain sensitivity of 


about 1-6 for most metals. However, little is known 
of the value of Poisson’s ratio for extremely small 
diameter wire, and, further, it is not unlikely that the 


of wire (usually nichrome), about 0-001 in. diameter, | specific resistivity (i.c., ohms per centimetre cube) will 





* Paper entitled “‘ The Use of Wire-Wound Electrical 
Resistance Strain Gauges as Applied to Engineering | 


Problems, for the Measurement of Static Strains,”’ read 
before the Institution of Naval Architects on Friday, 
April 21, 1944. Abridged. 


also vary with the metallurgical structure of the 
material of the wire (i.ec., whether cold worked or 
annealed). The net result is that, in general, the strain | 
sensitivity constant is greater than the theoretical 
value which assumes sensitivity to vary only with | 
' geometrical change of form and for most materials the ' 


deflection approximately 10 volts R.M.S. per centimetre 
total height of image, and horizontal deflection approxi- 


"| mately 12 volts R.M.S. per centimetre total length of 


image. The final anode potential is 1,000 volts. (2) 
Variable-resistance box, indicated at 6, in Fig. 3. This 
is of the enclosed switch decade pattern, manufactured 
by the Cambridge Instrument Company, and has s 
range from 0 ohms to 1,111 ohms reading to the 
nearest 0-1 ohm with an accuracy of 0-1 per cent. 
The coils are of constantan, thus largely eliminating 
temperature changes of resistance. (3) Wheatstone 
bridge box, shown as resistances only in Fig. 3. 
The resistances in the bridge are standard N.P.L. 
wire-wound resistances for strain gauges, that indi 
cated at ¢ having a resistance of 2,500 ohms, and 
that indicated at d one of 2,729 ohms. The bridge 
includes small dry batteries e having tappings up to 4 
maximum of 18 volts, also a tapping key f for balanc 
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ing purposes. Fig. 1 shows the apparatus in use. 
The Wheatstone bridge box can be seen on the corner 
of the table ; to the left of it is the cathode-ray oscillo- 
graph, on top of which is the variable-resistance box. 
The large square object to the left is the part under test. 
The whole equipment can be packed into a case 
measuring 21 in. by 20 in. by 17 in., making it readily 
transportable. It will be seen from Fig. 3 that the cir- 
cuit is the usual Wheatstone bridge arrangement, except 
that the customary galvanometer is replaced by 4 
cathode-ray oscillograph and the tapping key is inse rted 
in the battery circuit instead of in the galvanometer 
circuit. The advantages of this arrangement will be 
detailed later. The strain gauge, indicated at g in 
Fig. 3, is connected in series with the variable resistance 
b in one leg of the Wheatstone bridge in such a way 
that the total resistance of this leg can be maintained 
constant by varying the resistance b by an amount 
equal and opposite in sense to the change of resistance 
of the strain gauge.. The vertical deflecting plates of 
the cathode-ray oscillograph are connected across the 
bridge as shown, while the horizontal deflecting plates 
are connected to the internal time base of the oscillo- 
graph, which is adjusted to a suitable amplitude and 
any frequency above, say, 100 cycles per second. This 
results in a steady horizontal line on the screen of the 
oscillograph. If the bridge is not in balance, there 
exists a potential difference across the vertical plates 
of the oscillograph as soon as the battery key is de- 
pressed. This is revealed by a bodily vertical upward 
or downward movement of the horizontal trace on the 
screen. The direction of the vertical movement 
indicates, moreover, the sense in which the variable 
resistance 6 should he changed in order to effect 
balance. The gain of the amplifier controlling the input 
to the vertical plates of the oscillograph is initially 
set to a low value and gradually increased to a maxi- 
mum, as balance is approached by varying the resist- 
ance b, The sensitivity is such that when balanced, 
a resistance change of 0-05 ohm in 3,000 ohms is 
readily detectable. This corresponds to a stress incre- 
ment of less than 250 Ib. per square inch and 0-1 ohm 
resistance change is equivalent to about 450 Ib. per 
square inch stress. 

While measuring static strains rapid temperature 
changes may occur and it is necessary to be able to 
compensate readily for such changes. The most con- 
venient method is the use of a compensating resistance. 
This consists of an ordinary standard strain gauge of 
the same type number as the main gauge used to 
measure the strain. The compensating gauge is 
cemented to a separate “dummy ” piece of the same 
material as that to which the main gauge is attached, 
using the same adhesive, and is maintained at the same 
temperature as the main gauge by placing the 

dummy ” piece in intimate contact with the stressed 
mateuial as close as possible to the main gauge. The 
compensating gauge is shown in Fig. 3 as forming the 
arm h, of the Wheatstone bridge, and it will be apparent 
with this arrangement that temperature ch will 
not affect the balance of the bridge provided the 
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temperatures of the compensating gauge and main 
gauge are the same. In practice, however, the compen- 
sating gauge is usually placed in the arm d. The effect 
of temperature, so far as resistance } is concerned, is 
negligible in both cases. 

The advantages of the use of a cathode-ray oscillo- 
ph in lieu of a galvanometer are as follows, viz. :— 
(1) A cathode-ray oscillograph is suitably screened and 
earthed. Provided earthed cables are used, outside 
electrical interference is obviated. (2) The equipment 
required for measuring static and dynamic strains is 
the same. (3) A great deal of time is saved in taking 
actual readings, because of the definite and instan- 
taneous response obtained on de cm the tapping 
key shown in Fig. 3. Further, the sensitivity can be 
increased as balance of the bridge is approached. 
(4) The oscillograph, having an amplifier with a maxi- 
mum gain of 10,000, makes it comparable with an 
extremely sensitive galvanometer which would in most 
cases be unsatisfactory in the workshop. (5) The 
arrangement shown in Fig. 3 further provides a circuit 
which is not subject to heating effects of a continuous 
current in the arms of the bridge during the measure- 

ment of static strains. 

In using this strain gauge equipment two factors 
have been found of extreme importance, namely, the 
adhesive used and the maintenance of high insulation 
resistance. So far as adhesives are concerned only one 
has been found to give consistently 100 per cent. of the 
strain sensitivity quoted by the N.P.L. The adhesive 
in question is a hot-setting vacuum wax known as 
W.E. Wax No. 6, but it suffers from the inherent 
drawback that heat must be applied to the material 
under test; it has been found n to raise the 
temperature of the part to about 250 deg. F. The 
adhesives are not altogether to blame for the difficulties 
encountered in cementing gauges; it is s 
attempts should be made to reduce the strength of 
the strain gauge itself. Tensile tests loading the strain 
gauge in the direction of the windings have indicated 
that only one-sixth of the load applied is used in 
straining the wire of the gauge, while the balance is 
taken by the impregnated paper forming the insulation. 
It does seem that experimental work directed towards 
the determination of a mechanically weaker insulation 
would overcome a very real difficulty in the practical 
application of this method of strain measurement. It 
should be mentioned that with adhesives giving less 
than 100 per cent. strain sensitivity for static tests, 
similar figures for sensitivity were obtained under 
dynamic conditions, indicating that elastic shear strain 
was taking place in the adhesive rather than plastic 
strain which would result in drift or hysteresis in the 
case of static loading. 

To obviate errors due to electrical defects it has been 
found convenient to lay down a system of routine tests 
as @ preliminary to the measurement of strain. The 
tests may briefly be enumerated as follows, viz. :— 
(1) The resistance of each strain gauge is recorded 
before cementing to the material. (2) The above 
resistance test is repeated after cementing. (3) Each 








Gavuaes on Mangorte Enp or Drom. 


gauge is Megger tested to earth after cementing. 
(4) Simultaneous Megger test of the two leads from the 
Wheatstone bridge box through the wander plug at 
the junction box to the ends of each pair of gauge 
leads. (5) Insulation resistance of compensating gauge 
Megger tested to earth. (6) The resistance of c, d and h 
(Fig. 3) are checked. (7) Megger test between earthed 
and insulated connections in Wheatstone bridge box, 
t.e., of circuit comprising c, h, battery and key to earth 
(Fig. 3). A convenient method of applying a final 
overall test to the apparatus before soldering the 
gauge leads from the junction box to the gauges them- 
selves is to connect each lead in turn to a single reference 
strain gauge and if all leads and plug sockets are 
correct, no variation of resistance should be necessary 
at the variable-resistance box b (Fig. 3) for balance of 
the bridge. 

The practical application of the apparatus to the 
measurement of strains under both laboratory and 
workshop conditions is illustrated by two cases involving 
welded construction, which, it will be agreed, provides 
a whole field for investigation. The first case is that of 
a box, approximately 3 ft. square, representing a portion 
of a combustion chamber of a Scotch boiler. The front 
and back plates were } in. thick, the wrapper plate 
was 1 in. thick, and the pitch of the stays was 8 in. 
horizontally and 8} in. vertically. This box is seen in 
Fig. 1 and, in more detail, in Fig. 2. A cross-section 
is given in Fig. 4. It will be noted from the latter 
that one end of each stay is welded to the plate, the 
other connection being the more conventional screw 
with nut and washer. The Rules of Lloyd’s Register 

assign a given working pressure which depends upon 
the thickness of the ak the pitches of the stays and 
the type of stay attachment, i.c., whether screwed 
through the plate with their ends riveted over, or 
screwed through the plate and fitted with nuts on the 
outside. For panels of the scantlings concerned, the 
working pressure amounts to 274 Ib. per square inch 
for the panels supported by screwed and nutted stays. 
It was desired to know eo. Pa the welded construction 
gave comparable support to the panels. With this in 
view, seven strain gauges were laid down on the centre 
panel of the test box on each side. The position of 
these gauges is shown in both Figs. 1 and 2, and it will 
be noted that identical positions were chosen on both 
sides of the box. Fig. 1 shows the welded end face 
of the box and Fig. 2 the nutted end face. 

This box was then subjected to hydraulic pressure, 
rising in increments up to 950 Ib. per square inch. 
The pressure gauge was attached to the top of the 
box, as seen in Fig. 1. The thermometer in this figure 
and in Fig. 2 appears as a white vertical line. The 
results of the test showed that within the elastic range 
for the material of the panels there was little change 
in the zero pressure value of the resistance, indicating 
almost complete absence of drift in the readi 
Fig. 5, opposite, shows a typical test result of two of t 
gauges, Nos. 1 and 3, the letter “‘ A” indicating the 
welded side and the letter “ B ” the nutted side. Simi- 
lar curves were plotted for all the gauges. The strain 
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values are plotted against hydraulic pressure. It is 
interesting to observe from these curves that yield 
just commences at about the assigned hydraulic test 
pressure, namely, 460 Ib. per square inch. The dotted 
curves at the top of Fig. 5 were obtained from a change 
in zero pressure readings after commenced. For 
0 eS een of a Sate eee ee ae ee 
in the panel, strain would be 

three directions. Por the problom under notice only | Nr 
comparative strains were 

points in the two centre of the nll “Srecdnnehe 

it was considered sufficient to measure mutually 
perpendicular strains at the points indicated. The 
calculated values of the stresses the axes of the 
measured strains were tabulated, but these were not 
necessarily principal stresses because the comparative 
strains measured 
The tabulation showed that the deduced values of 
stress did not vary much as between the two methods 
of construction, indicating that the welded stay ends 
give ample support to the plate. 

The second illustration of the application of the 
method was in the measurement of strains under work- 
shop conditions on the welded boiler drum shown in 
Figs. 6 and 7, page 419. The dram was 33 in. in internal 
diameter by 1,4, in. thick by 9 ft. 0} in. long between 
the end circular seams, and had two longitudinal welded 
seams approximately diametrically 0; — > 

welded 


seams were from both sides ee 
Upon completion of whob 


the Unionmelt process. 
of the ing, the drum was stress relieved at a tem- 
.C. Strain 


perature of between 600 deg. C. and 650 de 
measurements were afterwards taken with the drum 
under hydraulic test to ascertain whether or not heat 
treatment was completely effective in remo residual 
stresses. _w stress discontin of any 
serious magnitude occurred at the junctions of the end 
plates and the shell or in way of the manhole. It was 
also desired to know how the stress conditions varied 
along the longitudinal seam due to flatness in way of 
the weld or to non-isotropic weld material. Regarding 
the end plates, it is known that the various formule in 
use for the determination of scantlings are somewhat 
unsatisfactory. While the amending of such formule 
would involve strain measurements on many forms of 
end plate, it was thought convenient to commence the 
collection of data from the present investigation. Figs. 
6 and 7 show the positions at which strain measure- 
ments were taken. With the exception of two stations 
three gauges were affixed at each, these being arranged 
mutually at 60 deg. At the two stations only two 
gauges were used because of symmetry and the absence 
of a welded seam. 

The hydraulic test was carried out in the heat-treating 
furnace which served to exclude draughts. Tempera- 
ture readings taken along the drum during the teste 
indicated a temperature variation of less than 1 deg. F. 
Moreover each gauge was insulated with cotton wool 
and the compensating gauge was situated at the centre 
of the drum. Readings were taken at hydraulic 
sures of 0, 100, 0, 200, 0, 300, etc., up to 700 lb. per 
square in., and finally at the prod | hydraulic test 
pressure of 775 Ib. per square inch, the zero pressure 
being repeated again. In all, 49 gauges were used and 
the variation in the zero pressure g was not more 
than 0-1 ohm. However, it should be stated that two 
gauges failed to pass the earth test after cementing. 
Strain measurements in three directions for the 
determination of principal and shear stresses were 
evaluated. The final results were summarised and 
showed that the maximum value of the principal 
stress in the cylindrical shell was in no case more 
than 16 per cent. above the mean. Further, the 
mean value of the measured circumferential stress at 
the stations on the longitudinal seam was 10,100 Ib. 
per square inch as inst a surface hoop stress cal- 
culated on the Lamé at 9,630 Ib. per square inch. 
These results, it will be , show extremely satis- 
factory conditions, and indicate little increase of stress 
due to the possible conditions already mentioned in 
way of the welded joint. Furthermore, in spite of 
the fact that the gauges were directly on the welded 
seam, the results are what might expected for 
mene og material. So far as heat treatment is con- 

the repetition of zero pressure readings through- 
out the test gives convincing proof of the efficiency of 
the treatment. 

The measurements made on the end plates, while 
interesting, were not conclusive. For the plain end a 
stress of about 12,000 Ib. to 13,000 Ib. per square inch 
possibly represents a maximum value. At the stations 
on the heel of the dished ends the compressive stresses 
were taken as the summation of bending plus envelope 
tensile stresses, giving low resultant stresses. However, 
such stresses would be additive on the inside of the 
dished end plate. Accordingly, the analysis is incom- 
plete. The results obtained from the manuole end plate 
show adequate compensation. It is h that this 
paper will serve to indicate the value of the electrical- 
resistance strain gauge for ascertaining the magnitude 
of the working stresses in engineering structures. 


id not permit of a full stress analysis. 4 
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558,021. Synchronous Motor. Ferranti, Limited, of 
Hollinwood, and S. W. Holmes, of Hollinwood. (6 Figs.) 
July 18, 1942.—The invention is a self-starting synchron- 
ous motor of the hysteresis type, such as is used for operat- 
ing clock movements and timing mechanisms. ‘The 
motor has a stator core, exciting coil and rotor. The stator 
core is formed from two dish-shaped members a and } of 
mild steel, each having a hole in the centre. The rim of 
each hole is inturned and divided to form pole elements 
d@ and ¢, which are evenly spaced, there being the same 
number of pole elements on each member disposed in 
cylindrical configurations of like diameter. The interval 
between poles is wider than twice the pole width. 
A copper shading ring f, formed from three laminal 
annular pieces having apertures provided in them, is 
placed over the pole elements d of member a, the 
poles passing through the apertures. Over this ring 
there is mounted a mild steel ring g having a bent-over 

















outer rim which passes between the copper ring f and 
the outer rim of the dish-shaped member, with which it 
makes a push-fit. The mild steel ring g also has a like 
number of evenly-spaced pole el ts J bent per- 
pendicularly to the ring and these are disposed in the 
same common cylindrical configuration as the pole 
elements d on the dish-shaped member. Poles d and 
poles j form pairs such that the corresponding pole d 
of each pair is shaded by the ring f. All pole elements 
are of the same width. Dish-shaped members a, shading 
ring f and ring g are riveted together. The outer rim 
of dish-shaped member a is arranged as a push-fit within 
the outer rim of dish-shaped member }, and when thus 
fitted the disposition of pole elements is such that 
poles ¢ on member 5b interdigitate with poles d and j 
on member a. The exciting coil and the former on 
which it is wound occupy the remaining annular space 
between the outer rims and the pole elements. The 
rotor is in the form of a hollow cylinder of hardened 
steel mounted on a rotor spindle. (Accepted December 15, 
19 43.) 





INTERNAL-COMBUSTION ENGINES. 


556,982. Compression-Ignition Oil Engine. L. Gardner 
and Sons, Limited, of Manchester, J. H. S. Gardner and 
J. K. Gardner, of Manchester. (2 Figs.) July 4, 1942.— 
The invention is concerned with the formation of the 
combustion chamber of a compression-ignition oj] engine. 
The object is to provide a combustion chamber in open 
communication with the engine cylinder without requiring 
the piston to dissipate excessive amounts of the heat of 
combustion. A flat top piston is employed and the 
combustion chamber 6 in the cylinder head is of sub- 
stantially hemispherical form, the diameter of the 
chamber being less than that of the piston and cylinder, 
so that a land d is left around the combustion chamber 
in the cylinder head. Between this and the piston head 
the last portion of air in the cylinder is compressed and 
is then delivered into the combustion chamber with a 
violent movement to produce the desired turbulence in 
the chamber while fuel injection and combustion are 
taking place. The inlet and exhaust valves ¢ and f 
open into the combustion chamber and may be set at, 
say, 90 deg. to one another, the valve heads being 
shaped to follow the contour of the combustion chamber 





jacketing of the combustion chamber. 


(2 Figs.) 


wall. The location of the valves at an angle to one 
another and symmetrically about the cylinder axis ; tllows 
of effective cooling of the valve seats by the water 


t [ .) 
CGS —— . 
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A flat top 
piston has a minimum area exposed to the flame and 
products of combustion and the amount of heat trans- 


mitted from the head to the piston skirt and piston 
rings for dissipation there is reduced to a minimum, 
which is of great advantage in the functioning of the 
engine. 


(Accepted October 29, 1943.) 


MISCELLANEOUS. 


557,251. Weighing Machine. W. and T. Avery, 
Limited, of Birmingham, and A. H. Parker, of Bristol. 
August 15, 1942.—The invention concerns the 
feed control mechanism for automatic weighing machines 


embodying a feed supply hopper for containing a head or 


reservoir of granular material. A hinged plate a is 
located in the supply hopper on one side and is counter- 
balanced so as to project into the hopper in the path 
of the flow of the material, the weight of material in 
the supply hopper deflecting the plate and thereby 
freeing or locking the discharge gate c of the supply 


hopper to determine the supply of material to the weigh 


hopper. The hinged plate a is interconnected by a 
vertical bar d located outside the hopper to a two-armed 


lever ¢ mounted on a bracket supported on the frame- 
work /'. 
adjustably mounted crank rod g, the lower cranked end 
g' of which extends below and under the toggle linkage A 
which is interconnected to the outlet gate c of the supply 


The short arm of this lever is provided with an 
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hopper in such a manner that, when there is a sufficient 
head of grain in the supply hopper 6, the cranked end of 
this adjustable rod is drawn upwards into contact with 
one of the members of the toggle linkage A. This permits 
the outlet gate ¢ to open under the ordinary action of the 


interconnected mechanism from the weigh hopper after 
discharge of a previously weighed load has been effected. 
The position of the crank rod g can be adjusted within 
the one arm of the two-armed lever e¢ by means of the 
lock nuts g* mounted on the screwed upper end of the 
rod g where it passes through a slot in the arm. Thereby 
an accurate positioning of the cranked end g’ in relation 
to the toggle linkage A can be obtained and the requisite 
initial break of the toggle linkage mechanism A deter- 
mined and effected. Extending from one side of the 
gate c is a pin j the free end of which extends into and 
is located within a slot formed in one of the links of 
the toggle linkage. By this means the supply gate is 
inter-connected with the toggle linkage, and when the 
two links of the toggle are in horizontal alignment, the 
supply gate c is locked against motion in the closed 
position, whereas when the two toggle links A have been 
pulled upwards for a short distance by the cranked 
end g' of the rod g, the toggle linkage is then in a position 
to admit of its being completely broken by the opera- 
tion of the weighing machine with which it is associ- 
ated. In this way the supply gate c is opened to admit 
a further flow of material from the supply hopper. 
(Accepted November 11, 1943.) 
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FRACTURE: ITS ENERGY 
DISTRIBUTION AND 
SPECIFIC ENERGY. 

By A. C. Vivian, DSc. 


Iv a recent paper* dealing with the mechanical 
properties in general, the present writer was obliged 
to curtail his exposition of certain views on particular 
properties. So closely following his publication as 
almost to coincide with it, there have been at least 
two others causing him to regret that he was unable 
to devote more space to expanding views in respect 
of toughness, for there appears to be no difficulty 
in removing the doubts entertained by one of these 
authorst regarding the meaning of the area under 
the true stress-strain curve. Moreover, the full data 
supplied by the other (joint) authors} can be shown 
to support the views that the writer put forward, 
and to illustrate some important aspects of the 
fracture, or rupture, of metals and of other materials. 

Simple considerations demand that the energy 
absorbed in fracturing metal must depend on the 
mass of the metal, or on its volume (at constant 
density) ; but it is not so easy to see how this applies 
to the usual test specimen or structural member 
which always appears to be fractured at a surface. 
It is appreciated, no doubt, that some very small 


\. Fig. 


\ PULLED SECTION / 
\ FIVE TIMES FULL SIZE / 


\ - —~-}-- = —— / 
a 
‘\ 2A | , 











--+--- 3a-O------- 





4A 


} 
ay ae 












































~~ (exes) 
portion of the metal in the vicinity of the fractured 
surface must become involved, but there is a natural 
difficulty in associating volume with a crack or with 
a fissure. The question then arises, “What is 
toughness, regarded as the specific energy of the 
fracture of metal?”’ The total energy to fracture 
any specimen, or test-piece, of metal can be mea- 
sured without great difficulty from the mean load 
used in breaking it, multiplied by the total change 
in length in the direction of the application of the 
load. The energy per unit volume, or the unital 
energy, the mechanical property of toughness, cannot 
be calculated from this total by dividing it by the 
volume of the specimen as a general rule: the 
absurdity of such a calculation is much more obvious 





* “A Renaissance in Mechanical Properties.”” ENGI- 
NEERING, vol. 156, page 78. 

t “ The Significance of the Tensile and Other Mechani- 
cal Properties of Metals,”” Dr. H. O'Neill. ENGINEERING, 
vol. 156, page 18 (1943). 

+ “Some Tensile Shock Properties of Carbon Steels,” 
by F. V. Warnock and J. B. Brennan. The Engineer, 
vol, 176, pages 206 and 233 (1943). 


than in the cases of similar calculations which have 
supplied “ nominal ” values for the mechanical pro- 
perties bearing so little relation to true values. 

By what volume, then—since it must be a volume 
—can the total energy required to fracture a speci- 
men be divided in order to determine the specific 
energy, or toughness, of metal? Even though 
metals seem to fracture at surfaces, and exhibit 
little outward sign of being in a state of disintegra- 
tion beyond those surfaces, it can be accepted that 
the actual fracture path is a trivial accident due to 
some extremely localised weakness in (usually) a 
very small volume of metal, the whole of which has, 
in fact, been taken right up to the strain of fracture, 
or to a point of strain only a negligible amount short 
of that. The amount of this small volume, and its 
proportion to the volume of the whole specimen, can 
only be determined by the shape of the specimen at 
the instant before fracture. Assuming that no part 
of the shoulders of the specimen undergo plastic 
strain, this volume is never as much as the volume 
of the whole specimen unless fracture has taken place 
during strictly uniform deformation, and in the 
entire absence of the necking which is so critical in 
influencing the result. How much this volume may 
be when even a trace of necking takes place must be 
determined by the amount and shape of the localised 


























0-040-in. and one 0-010-in. length. Very 
slight adjustments of the section diameters. were 
made to ensure that the shape was retained, while the 
total volume of all sections remained the same as the 
volume of the specimen between punch marks, i.e., 
0-0245 cub. in. The necessary assumption was 
made that no part of the joint authors’ specimen, 
except that between punch-marks, underwent plastic 
deformation during test. It became apparent that 

in the contour of the broken specimen 
(much greater than the probable error of the recon- 
structed specimen) had their effects which, in the 
sum, made no difference to the validity of the con- 
clusions here to be reached. 

If the formula Ae x : for true strain (according 
to the usual conception of strain) is now employed, 
it can be seen that the 68-2-per cent. reduction of 
area (of the joint authors’ data) is a true ordinary 
ductility of 215 per cent. at the smallest part- 
section’s metal. This is in very sharp contrast. with 
the nominal 35-per cent. specimen ductility, showing 
the latter to be but the mean of a metal ductility 
which varies from one end of the specimen to the 
other. The volume of the smallest part-section is 
about 0-000155 cub. in., showing that only about 
1/170th of the whole specimen has been taken right 




































deformation in relation to the amount and shape of | up to the strain of fracture. 
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| the deformed specimen asa whole. It must be most 
carefully computed from the shape at the instant 
before fracture: this shape is reconstructed when 
the broken ends are fitted together. 

To illustrate such a determination, to calculate 
the specific energy to fracture as a property of the 
metal, and to bring to light some further interesting 
points of fracture, no better example could be 
chosen than the 0-12 per cent. carbon steel on which 
Warnock and Brennan have given full figures of 
static and dynamic tensile loading. The writer has 
not seen their broken specimens, but he recon- 
structed one with some care by using an identical 
specimen of a very similar steel, by breaking this in 
static tension, and by studying a photographic 
enlargement of it. Then, by drawing a twenty- 
times full-scale outline (with due regard to the 
difference between the steel tested and the joint 
authors’ steel), this 0-76-in. broken specimen was 
divided into 15 equal parts, each nearly 0-05 in. 
long. This outline, reduced to 5 times full size 
for the purpose of reproduction, is shown in Fig. 1, 
herewith. 

By this subdivision, there were seven pairs of 
equal length and one single length in the middle 
where the fracture occurred. The change of shape 
in this single middle section appeared to be so sharp 
and critical that it seemed necessary to subdivide it 
into a one-fifth part.of the minimum neck diameter, 
0-140 in., and a four-fifths part, the mean diameter 
of which could be assessed at 0-152 in. Thereby, 
the whole reconstructed broken specimen was 
divided on paper into seven 0-101-in. lengths, one 








From. the following it will be clear that the energy 
employed to take this volume of metal right up to 
fracture point (215-per cent. frue ordinary strain) is 
15-4 in.-lb.; and therefore the energy required to 
take one cubic inch to fracture strain must be 
101,500 in.-Ib., or 45 in.-tons, which is the unital 
energy, specific energy, or toughness of this steel. 

To arrive at the above. result, however, a 
device has been employed which has been sug- 
gested before. It calls for a conception of strain 
critically dissimilar to the usual conception. The 
use of this new strain is essential before the area 
under the stress-strain curve can be read directly 
as the energy put into unit volume of the metal 
to induce in it the relevant stress and strain. Em- 
ploying such strain, the property of ordinary tough- 
ness can be read directly from a true stress-strain 
curve. The usual conception of strain, as deforma- 
tion per unit of original length, supplies figures of 
“nominal” or overall plasticity. The same con- 
ception is retained—though rationalised by being 
made capable of application to any locality of a 
specimen—in the so-called ‘“‘true” strain — a 4 


Sor, when. it ia obecrved that “2, which is the 


usual conception in very essence, is converted into 
os . by the formula L,A, = LA =V, it becomes 











clear that in “»—* the usual conception has un- 


doubtedly been retained. 
The writer noticed that the area under this 
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so-called ** true " curve, employing the strain implied 


by os A was far too great for the joint authors’ THE ENERGY 


experimentally-determined energy of fracture. For- ore 


OF FRACTURE. 





tunately, a very ductile steel, showing a great 4s 
difference in the figures of ductility according to }\ OSG See. 
the two conceptions, was chosen for this present ; 


— 100 





0-002 Sec. 





been overlooked as some error of experiment or 
calculation. But the discrepancy of nearly 50 per 
cent. in this case could hardly be overlooked. 


examination ; otherwise, the difference between the 
theoretical and experimental energy might have \S | 





Unaware of the previous work, the writer ob- 
served that the ordinary conception of strain is not | 
suitable as the OX abscissa of a curve under which | 
an area is to be read to correspond with the energy 
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put into a cube of unit dimensions. Every f.ds 
(y.dz) of the integration of such an area should 
be made to refer to the incremental energy to be 
put into a cube of unit length of edge to deform it | 








linearly by an incremental “ s,”’ or by a ds. 
Starting, then, with an unstrained cube of unit 

dimensions, and using s to mean the strain on the 

ordinary scale subdivided into an infinite number 





Ultimate Tensile Stress 





Yield Stress 


of equal ds units, f.ds stands for the energy to | 
deform it by the first ds; but the next following ds 
on this particular scale really refers to the deforma- 
tion of a length 1 + ds, and therefore must be 
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divided by 1 + ds before it can refer to the deforma- 
tion of a cube of unit dimensions. The correction 
for the second ds is, therefore, its division by 


1 + ds, whereby it becomes e » the third 
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The total strain of this new kind (in terms of the | 
usual strain) at the nth equal and infinitely small | 
subdivision of the ordinary strain axis, i.e., at any 
ordinary strain &,, must therefore be :-— 

ce = in ds 
l+<s 


“io 





eae (> aed. 0-214 0-08 |o-omse | 35-0 


ie this becomes :— et fete jk 
(41-2) 
a or 2- +3 logy 4°. ; | Ons 0-0347 |0-00847 || 40-0 | 
In terms of reduction of area, this can be written : ' 
2-3 [2 — log (100 — R.A.)} (45-8) | 
Expressed more concisely :— : . |0- 45-0 
Work done on meee HE = work done by speci- 
men F.dt=| fua.t.F =v(s. 
.dl dl ; | 0: 0-0329 | 0-00329 
being — where T is an increment of strain ; | 
oat! 
therefore, — = total differential strain at | 
Jimb, l 0-198 | 0-0306 | 0-00306 
any point of the strain axis where the length is L. 
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This is log, L — log, L,, and, when L, = 1, this s| 
| 

This new kind of strain axis is so subdivided that | | 


a Se Semen nace? 
} (61-5) | 

i 60-0 | 744 | 42,700 | 110 
| 





small equal lengths represent the same propor- | 
tionate increases of length of the total length | | _0-152 | 0-0181 | 0-00072 





1,496 | 84,000 | 60-5 





(original length plus strain). The total area under | | 0-140 | 0-0156" | @-coons 00015 
@ stress-strain curve employing differential strain 


== Ti5-0 | "1,817 17 | 7.50 | we 


| 
} 





is the work to fracture unit volume of the metal. 
Hence, it is the only strain to use in toughness | 
determinations. The difference between true ordi- — es 4 
nary and true differential strain is negligible for hey: nag 
elastic and very small plastic strain, but it becomes | of the joint authors and from Warnock’s curve oft 
larger as strain grows, until 215 per cent. “true | the 0-13 per cent. steel in his Strength of Materials. 
ordinary ”’ is only 115 per cent. “‘ true differential ” | On this, what is sometimes known as Goodman’s 
strain. If the ordinary conception of strain is to| construction provides the shape of the true ordinary 
be retained, some formula or conversion tables will | curve (shown by a fine full line) as far as the point 
be required to change the area under the curve | of maximum uniform deformation. The construc- 
employing it to true specific energy. tion is simply the substitution of faom. (1 + 8) for 
The nominal, the true ordinary, and the true | | foom, &t a sufficient number of stress points. 

differential curves have been drawn for this 0-12 | The true tensile breaking stress has been esti- 
per cent. carbon steel, and are reproduced in Fig. 2,| mated at 55 tons per square inch from the nominal 
page 421. Thenominal curve, shown by the dotted | breaking stress and reduction of area (at fracture) 











line, was reconstructed easily enough for the data! of a number of mild steels, the test figures of which 


(Using differen- | 
tial strain) 
is. | ow | Se 
n.- 


in. Ab. 

are to be found. Area calculations are fairly sensi- 
tive to variations in this stress, and it is far from 
easy to measure this stress accurately in the ordinary 
tensile test ; 55 tons per square inch, however, is 
a moderately safe estimate, so the drawing of the 
true ordinary curve can be finished by using 55 tons 
per square inch at 215 per cent. strain. A smooth 
curve from the stress-strain point of maximum 
uniform extension to this final point completed the 
curve. Superimposed on the nominal and true 
i curves is the curve employing differential 
strain, indicated by the heavy line. The full-line 
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ordinates above the differential-strain base line 
represent the stress in tons per square inch, as 
indicated by the numbers of squares given in col. 9 
of the table on the opposite page, and are marked 
accordingly. The numbers of squares representing 
the stresses for ordinary true strain, as given in 
col. 5 of thetable, are shown on the dotted-line 
ordinates erected on the true-strain base line. 


The distribution of the energy of fracture is now | 


seen from the analysis of the reconstructed speci- 
men, which has been broken in static tension. Each 
pair of sections 1, 2, 3, 4, 5, 6, 7, and each part- 
section 8 originally had an area (A,) 0-049 sq. in. ; 
after specimen fracture, each has its own final 
—A 
area (A). *— can be calculated for 
each pair of sections or part-section. For each pair 
of sections and part-section the area under the true 
ordinary stress-strain curve was measured by 





Therefore, 


counting the squares on the squared paper on which | 


the curve was drawn. Each pair of sections and 
part-section has its own volume, some fraction of 
unit volume, the cubic inch. It was a simple matter, | 


by the heavy line in Fig. 2, has been estimated to 
have the logarithmic shape f = ks”, where k = 52, 
and n = 0-42. The area under this curve up to the 
fracture point of the metal (s now standing for 
differential strain) is, therefore :— 

e= 1.15 l 





= ee ey pe in.- 

sae 52 6-8 = 52 . 75 - 1°16 45 in.-tons, 
| 
| agreeing, therefore, with the area estimated by 
counting the squared-paper squares, and providing 
in in.-tons the area under a curve the ordinate 
of which is in tons per square inch, and the abscissa 
is a ratio (strain). 

The shape of the logarithmic curve of ordinary 
|true strain, 


ae » has been estimated to be 


| f = ks", where k = 44, and n=0-28. When 
| stands for ordinary true strain, the total area under 
this curve up to the fracture point of the metal is :— 
| ce = 2-15 

445928 — 44, me ING 2-151-28 — 92 in.-tons ; 
-s=0 





1-28 


therefore, to discover that the theoretical energy | approximately equal to the estimate obtained by 
absorbed in fracturing this specimen, according to | counting the squared-paper squares under the curve 
the area under the true ordinary curve, is over} in question. This is more than twice the amount 
800 in.-Ib. (total of col. 7 of the table, opposite). of the specific energy obtained from the differential 
By the side of this table is a part outline of the| strain curve. It is evidently a useless figure, not 
pulled specimen (not strictly a true shape, having | only according to the theoretical considerations of 
been drawn from mid-section diameters) on which | the kind of strain employed in obtaining it, but 
the sections are numbered 1 to 8, each in line with | also by the criterion of the actual work to fracture, 
its corresponding values in the columns | to 11. | as determined experimentally by the joint authors, 
It is to be understood, of course, that each section, | which is fully accounted for in this analysis on the 
1 to 8, is representative of the two, similarly num- | basis of differential strain. 
bered and marked A and B, respectively in Fig. 1.| From the second and fifth columns of Table II 
The columns in the table contain the values of the | of the joint authors’ data for this 0-12 per cent. 
following quantities :— | carbon steel, it would appear that 72 in. of drop 
Col. 1.—Mid-diameter, in inches. | was just sufficient to break the specimen by 


2.—Area at mid-diameter, in square inches. |impact in one blow. This should mean a blow 


3.—Volume, using mid-diameter, in cubic | starting with a velocity of 1/2g 8 ft. per second, 
inches. (This will be about 1-25 per| which is reduced to 0 in the 0-25 in. extension of 
cent. greater if certain allowances are | the test piece. If t be the time taken to fracture 


— 
made.) A the specimen by impact in such a test, then Viz 
ad inary in, 100 x “,— , ' , ‘ 
4.—True ordinary strain, | A is the approximate mean retardation, and ¢ is, 
5.—Number of squares under the curve | therefore, about 0-002 second. 
Ay Two years ago, the writer took a careful note of 


A A 
Wile sees the strain. the effect of high loading rate in tension on a steel 


with an ultimate tensile strength of 24-1 tons per 
square inch at the common two-minute rate of 
loading. (It is regretted that his reference to the 
name of the experimenter is missing.) This steel 
should be similar to that under present considera- 
tion, the ultimate tensile strength of which is 
24-2 tons per square inch. At that time, the writer 
plotted the ultimate tensile strength of such a steel 
against loading rate in tension; and, by means of 
| the log. log. curve shown in Fig. 3, opposite, he 
extrapolated to obtain a rough estimate of the 

A, | ultimate tensile strength at the 2,000-r.p.m. fatigue- 
, 10.—Area under curve 2-3 log A? in in.-lb. | test rate of loading, approximately 0-0075 second 
4 | for each quarter-cycle. This curve has now been 
amended to continue to the 0-002-second loading 
rate; and it seems to indicate that, at the impact 
of the 72-in. drop, the ultimate tensile strength of 
the 24-ton steel may have risen to some value 


A,—A ; 
Area under curve or in in.-lb. per 


cub. in. of metal. 


A,—A : 
—Area under curve —"~— per pair of 


A 
sections or part of section 8. 


A 
2-3 log x 


8.—True differential strain, 100 x 


= 
we 


9.—Number of squares under curve 2-3 log A 


up to the strain. 


per cub. in. of metal. 
A 
, 11.—Area under curve 2-3 log z per pair of | 


sections or part of section 8. 
The energy total using differential strain, given as 








566-0 in.-lb. at the foot of col. 11 is sensitive to 
the value of the true breaking stress, which is 
difficult to determine. 

The joint authors find, however, that the total 
energy required is only about 550 in.-lb. This 
latter is the total energy by theory also if the true 
differential curve is used. Exactly the same pro- 
cedure as the above was also carried out on the 
differential curve ; and the sum of all the energy 
required for all the pairs of sections and parts of 
section 8 proved to be about 560 in.-lb. (total of 
col. 11 of the table). 

The previously-mentioned figure, 15-4 in.-lb., was 
obtained from the differential curve. The number 
of squared-paper squares counted under that curve 
right up to fracture strain was 1,817, each of which 
corresponded to 56 in.-lb., making a total of 101,500 
in.-lb. per cub. in. of metal. The volume of the 
metal so strained was only 0-000155 cub. in.; so 
15-4 in.-lb. only were needed to take this small 
volume to fracture point, though 101,500 in.-lb., 
or about 45 in.-tons, is the unital or specific energy. 


| between 70 tons and 100 tons per square inch. 


The differential strain curve, 2-3 log * shown | latent heat of fusion of iron be taken as 117 B.Th.U. 


per pound, it can be calculated that the amount of 
heat energy required to melt 1 cub. in. of this steel 
is 1,460,000 in.-lb., or more than fourteen times 
the amount of work required to take the whole 
of it right up to mechanical-fracture point. This 
would suggest that the steel, when on the point of 
mechanical severance, has in the form of slip bands 
a volume of metal substantially molten (or of the 
amorphous phase) which is but one-fourteenth part 
of its total volume, while thirteen-fourteenths of ite 
volume is crystalline. 

The 550 in.-lb. required to produce severance of 
this specimen by mechanical means is, however, 
only between a quarter and a fifth part of the work 
required to take the whole specimen volume to 
fracture point ; 550 in.-lb., therefore, is only about 
a 65th part of the energy required to melt it entirely. 
In turn, this shows that only about a 65th part of 
the specimen can be said to consist of “ molten” 
metal upon its fracture in the mechanical test. A 
highly-conducting specimen melted to this extent 
and in this manner could hardly exhibit a rise in 
temperature higher than that due to a 65th part 
of its sensible heat at the melting point. However 
fast the loading, and however “adiabatic” or 
economical the employment of the energy in this 
manner, the temperature-rise in such a specimen 
cannot be greater than about 24 deg. C. The tem- 
perature-gradient difference cannot be enough to 
show a remarkable difference in fracture energy 
between the static test and the impact test. The 
difference in the rate of heat conduction away from 
glide planes in action at any moment cannot be 
great as long as the difference in temperature 
gradient controlling that rate can never be greater 
than 24 deg. C., nor more than 1-6 per cent. of the 
whole gradient from 1,535 deg. C. to 15 deg. C. 

A greater difference between the energy consump- 
tion for fracture in the static and impact tests should 
be observable, however, in any case in which the 
general or localised heat conductivity is low. The 
steel with which this analysis has been dealing is 
substantially pure iron; but a higher-carbon steel 
may be found lacking in heat conductivity, as its 
ferrite grains become separated by grains of lower- 
conductivity pearlite. It is conceivable, however, 
that ferrite-pearlite boundaries are somewhat poor 
conductors of heat, whereas pearlite-pearlite boun- 
daries are nearly as conducting as ferrite-ferrite 
boundaries. Some such effect might be responsible 
for the interesting differences noted by the joint 
authors in their test on the carbon steels of a large 
part of the hypo-eutectoid range, though grain- 
boundary impurities might prove to have an impor- 
tant bearing on this question as well. 

Metals and metalloids of poor heat-conductivity, 


| or alloys of highly-conducting metallic bases which 


owe poor conductivity to the development of some 
non-conducting phase (like cementite), should show 
greater differences between fracture energies of the 
static and impact tests. Metalloids are known to 
be “brittle,” meaning possibly that their specific 
energy is as low as their heat conductivities: a 
few glide plafies in action provide their neighbour- 
hood with a relatively unquenched high temperature, 


| and a very localised source of mechanical weakness. 
| Extremely little volume of metal would be involved 


At the impact rate of loading, then, it would | in such highly localised fracture which is described 
|seem that the stress-strain curve is much steeper | as “brittle.” Cast iron is full of non-conducting 


| than at the static rate. If the argument adopted 
|in the writer’s recent paper can be accepted, the 
|eurve is not only steeper, but is also shorter, to 
| correspond with basic thermodynamical considera- 
| tions. The consequence would be that the areas 
|under the curves at different loading rates will 
| tend to be constant, and will only differ owing to 
differences in the loss by the radiation and conduc- 
tion of heat from the points at which straining is 
taking place. 


| It would appear that, while severance by fracture 


| involves the destruction of cohesion by the creation 
|of an excessively fine network of (molten) slip 


bands around crystal blocks, flame-cutting melts 


| outright a solid mass of the metal to effect severance 
| of one portion of a mass from another. If the mean 


specific heat of iron up to its melting point be taken 
as 0-16 B.Th.U. per pound per deg. F.,* and if the 


* Metals Handbook, 1939, page 425. 











graphite and/or cementite, or possibly of phase 
boundaries of poor conductivity, giving rise in a 
similar way to highly-localised fractures involving 
negligible metal volume, and correspondingly low 
specific energy. 

Some explanatory details should, perhaps, be 
supplied :— 

(1) Trials of different curves in which the true 
breaking stress ranges between 45 tons and 60 tons 
per square inch show that the total of col. 11 
of the table may range between about 480 in.-lb. 
and 650 in.-lb. 

(2) For greater convenience in counting squares 
on the squared paper, the percentage strain figures 
(shown in brackets in cols. 4 and 8 of the table) 
calculated from the formule were set back a little in 
some cases to the nearest convenient figure. Justifi- 
cation for this lies inthe fact that strains calculated 
from the mid-section diameters (rather than from 
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the mean section diameter) must necessarily be | trial measurement of high temperatures within an 
little too high in any event. — accuracy of a few degrees Centigrade, when due pre- 

(3) Evidence was forthcoming to show that the | cautions were observed. One of their undesirable 
drop in density due to the cold work of the test to | features was the progressive decline in electrical 
fracture would not give rise to a volume increase | oytput under constant illumination. Mr. Land had 
more than about 1 per cent. This was ignored, as| called this “fatigue” while Mr. J. A. Hall, of the 
also was the difference between the actual 0-76 in. | National Physical Laboratory, had called it “ drift ” 
length of the pulled Specimen and the 0-75-in. Mr. Hall’s paper “The Drift of Selenium Photo- 
length used for convenience in the calculations. | Electric Cells in Relation to their Use in Tempera- 

Summary. ~The use of the differential-strain con-| ture Measurement” stressed the importance of 
ception makes it possible to read toughness, Or | the initial selection and calibration of cells. The 
specific energy to fracture, directly from the area | last of the five papers, namely “A Thermocouple 
under the true (differential strain) stress-strain curve. | Method for the Measurement of Liquid-Steel Casting- 
This is shown by the close agreement between the | Stream Temperatures,” by Mr. Land and Mr. Oliver 
present calculated theoretical results and the actual | himself, indicated that the Foundry Steel Tempera- 
experimental results already published ; whereas, | ture Sub-Committee was aiming to do something 
the area under the true (ordinary strain) stress-| yseful for the foundryman. Other investigations 
strain curve is shown to differ considerably from the | were in hand by the sub-committee, such as the 
figure of the experimental results in the extreme case | measurement of ladle-stream temperatures when 
of a bee oa os po sae - tes oe of | quite small castings were being made and the time 
impact tests are estimated ; and attention 18 Grawn | available was only a few seconds. 
to the probability of high stress properties (steep | determinations for a wide range of steels were being 
stress-strain curves) at high loading rates. In | undertaken and the corresponding corrections for the 
discussion of metal severance by work versus sever- | readings of ordinary optical pyrometers ascertained. 
ance by direct heat, as in flame-cutting, attention is | The limitations and errors of the pyrometers them- 
drawn to the possible cause of the trifling, but | Selves were also under review and new instruments 
definitely variable, differences in the energy of frac-| were being developed. 


Emissivity | 


box. The e.m.f. of the thermocouple was applied 
to a mains-driven high-speed amplifier and recorder, 
which showed that a steady temperature was 
attained in approximately 15 seconds. The authors 
stated that the method could be applied to castings 
weighing more than 5 cwt. with only slight modifica. 
tion of standard foundry practice. Moreover, the 
method appeared to be suitable for the investigation 
of emissivities and the ladle cooling of liquid stecls 
under foundry conditions. Mr. Land added that 
the results of some experiments which he had carried 
out on high-speed steels in the last few weeks might 
be of interest. He had found that such steels had 
an emissivity of approximately 0-7, as compared 
with 0-4 for carbon steel, and that, whereas, with a 
carbon steel, a correction to the optical pyrometer of 
about 120 deg. C. would have to be applied, the 
correction for a high-speed steel was only 50 deg. ( 
In presenting the last of the five papers of the 
group, namely, “The Drift of Selenium Photo 
Electric Cells in Relation to their Use in Tempera- 
| ture Measurement,”’ Mr. J. A. Hall, stated that 
the purpose of his research had been to investigate 
ithe “drift” effect, or fatigue characteristics, in 
| selenium barrier-layer photo-electric cells intended 
| to be used for temperature measurement. It was 
| found that the drift, which showed itself as a change 





ture under the static and dynamic tests. Thetheme/ The authors of the five papers then addressed | (normally a diminution) in the current given by 
of this discussion is expanded to suggest reasons | the meeting, in turn, and after outlining the objects | the cell under prolonged exposure to light, in the 


for brittle fracture. 


of their researches, drew attention to their main | case of seven of the nine cells examined, was too 
conclusions. The first to be called upon was Dr. | great to permit of their use for the most accurate 
H. Lowery, co-author with Mr. D. J. Price of the | work. A comparison with the work conducted by 
paper, “‘The Emissivity Characteristics of Hot | Mr. Land, however, had shown that his cells, on 
INSTITUTE. Metals with Special Reference to the Infra-Red.” | the average, were more satisfactory and that, by 
Dr. Lowery stated that Mr. Price and he had | pooling the two batches, 11 satisfactory cells could 

(Concluded from page 416.) examined the application of emissivity data to the | be obtained from a total of 19. 

WueEn the members reassembled for the afternoon | ©orrection of pyrometer readings, and this had/ The discussion was opened by Mr. E. W. Elcock, 
session of the annual general meeting of the Iron and emphasised the need for further research in this | chairman of the Liquid-Steel Temperature Sub- 
Steel Institute, held on May 11, Mr. Arthur Dorman | direction. Correlation of all available data appeared | Committee, who stated that as a result of work 
again occupied the chair. The papers presented and | 0 indicate a zero temperature coefficient of emis-| carried out on acid open-hearth furnaces he could 
discussed consisted of two groups of contributions | %ivity, for all substances, at a specific wavelength | confirm Mr. Manterfield’s findings, that, during 
the first—comprising five papers—concerned liquid- | in the infra-red region. This implied that, at ®/the boil, large furnaces were remarkably even 
steel temperatures and their measurement, and the | certain wavelength peculiar to each substance, the | and constant in temperature and that the dif- 
second group—consisting of two papers—dealt with | ©missivity correction to a pyrometer would take @ ferences after the boil and during the refining process 
detailed examinations of two ingots. much simpler form than was at present the case. | were not very great. Although good results were 
In presenting his paper on the survey of liquid-steel obtained with the quick-immersion thermocouple, 
MEASUREMENT OF LiquIp-STEEL TEMPERATURES. | temperatures in basic open-hearth furnaces, Mr. D.| there was room for work on the photo-electric cell 





THE IRON AND STEEL 


A brief introduction to the five papers on tem- 


Manterfield, of the Steel, Peech and Tozer Works, 


method and there was no doubt that there were 


perature measurement was given by Mr. D. A. Oliver | Sheffield, stated that a reading by the Schofield- | certain stages in steelmaking in which the cell would 


of the Research Department of William Jessop and | Grace quick-immersion pyrometer at the centre of | have a useful and accurate application. The next 
Sons, Limited, Sheffield, who stated that the contri-|% basic open-hearth furnace bath, at a depth of | speaker, Mr. S. J. Preston, who confined his remarks 
butions had been the work of members of two sub- | 9 in., could be taken as representative of the mean | to the papers by Mr. Hall and Mr. Land, said that it 
committees, namely, the Liquid-Steel Temperature | temperature within +5-5 deg. C. The uniformity was probably agreed that fatigue, or drift, in the 
Sub-Committee of the Heterogeneity Committee and | Of temperature in the bath was governed by its | photo-electric cells used resulted from a combination 
the Foundry Steel Temperature Sub-Committee of | 4¢tivity. During refining, a superheat of approxi- | of two factors, namely, the change due to the electric 
the Steel Castings Research Committee. Mr. D.| mately 40 deg. C. prevailed at the beginning of the properties of the thin sputtered metal film on the 
Manterfield’s “ Survey of Liquid-Steel Temperatures reaction period, rising to 70 deg. to 100 deg. C. at | surface of the cell, which was used to lead the photo 
in Basic Open-Hearth Furnaces” continued the | the finishing period. Bath additions of lime, scale | current into the external circuit, and changes in 
survey investigations sponsored over the past five or ore caused only a very temporary depression of | the sensitive selenium layer. In the Light Division 
years by the Liquid-Steel Temperature Sub-Com- | ™perature. Slag temperatures were higher by | of the National Physical Laboratory it had been 


mittee. His results were new, in so far as large | 1 deg. to 47 deg. C., than the steel temperatures.. | found that the cells were prone to much greater 


87-ton basic open-hearth furnaces had not previ- | In his paper on barrier-type photo-electric cells, | fatigue when exposed to red light than when exposed 
ously been studied. The conclusions were particu- | Mr. T. Land stated that these cells offered many | to green or blue light. There was no doubt that 


larly gratifying because, in spite of increased furnace | advantages for the measurement of temperatures in| there was some feature in the manufacture of the 


size and extra slag burden, the variations noted were | the foundry. The cell consisted of a small disc, 
comparable with those encountered in the smaller | usually of iron, upon which was laid a thin layer of 
furnaces previously investigated. The Foundry- | selenium further covered by a transparent metallic 
Steel Temperature Sub-Committee had been set up| film. The barrier-layer cell generated its own 
in April, 1942, and since then had held nine meetings. | current, requiring no externally-applied voltage 





cells which, if it were known, could be used to 
minimise drift. 

Dr. L. Reeve said that, at Frodingham, they 
had been bold enough to apply the immersion 
thermocouple to furnaces of 250 tons and 300 tons 


Three of the five papers were the first fruits of the 
research programme of this sub-committee. Dr. H. 
Lowery and Mr. D. J. Price, of the South-West 
Essex Technical College, in their paper ‘ The 
Emissivity Characteristics of Hot Metals, with 


and a current large enough to operate an indicator | capacity. Owing to the great size of the furnaces, 
or recorder could readily be obtained. Such cells they had been unable to investigate the distribution 


had previously been used for temperature measure- 
ment, but little was known regarding their limita- 
tions or their calibration. Ten cells had been 





| of temperature to anything like the same extent as 
Mr. Manterfield had been able to do. Readings 
| taken from left to right in a furnace 50 ft. wide 


Special Reference to the Infra-Red,” had given a| examined in the present investigation; they were had shown that, normally, there was not more 
comprehensive résumé of the subject and had added | about the size of a halfpenny, and their fatigue |than 10 deg. C., difference in the temperature. 
sufficient basic theory to make their paper a small | temperature coefficients and departure from linear| Under certain special conditions, however, the 
monograph on the question studied. | response had been determined. The results showed | difference between the temperatures near the left- 

The modern barrier-layer selenium photo-electric | that the cells tested were suitable for the industrial | hand and the right-hand doors of such a large 
cell, unknown when Barnard had published his book | measurement of high tem peratures. It was estab- furnace might easily be 20 deg. Cc. In practice, 
on selenium cells in 1930, appeared to be less| lished that a single table adequately represented the there were a number of variables which affected the 
capricious than other cells and to justify study from | calibration of the cells. | accuracy of the thermocouple readings of the steel 
the point of view of their use for temperature mea-| Mr. Land also presented the paper by Mr. D. A. | taken in the furnace as a guide to the actual teeming 
surement. In his paper “ Barrier-Layer Photo-| Oliver and himself, on a thermocouple method for temperature. First of all, the time required to fill 
Electric Bells for Temperature Measurement,” Mr. | the measurement of liquid-steel casting-stream tem- | the ladle had quite an important bearing. Tapping 
T. Land, of the Research Department, William | peratures. This contribution described a platinum/ {holes were by no means constant, and a very 
Jessop and Sons, Limited, Sheffield, had recorded a | platinum-rhodium thermocouple, lightly sheathed in | marked difference, as much as 20 deg. or 30 deg. C. 
noteworthy piece of work. The conclusion was | silica, which was allowed to protrude into the narrow | might occur on this account. Again, the diameter 
reached that these cells were suitable for the indus- | part of the conical refractory lining of a steel runner | of the nozzle and the age of the ladle might make a 
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difference. The thermocouple was a new and very 
valuable tool, but like all other tools, it must be 
ysed with judgment and discretion. 

Mr. G. T. Winch, who closed the discussion, stated 
that in the last few years a very great improvement 
in the quality of selenium rectifier cells had taken 

He had studied the results of routine 
measurements on this class of cell over a number of 
years and they had shown a general trend of 
improved performance. It was true that the cell 
showed greater fatigue when exposed to a white or 
red light than if a filter were used, and it was 
exposed to blue light only. Fatigue measurements 
had been made for periods up to 300 hours and 
the effect of drift seemed to be progressive. In a 
number of photometers these cells had had to be 
dispensed with and emission photo-electric cells, 
as used some years previously, substituted. While, 
in many applications, the selenium cell could still 
be employed, the emission type of cell would pro- 
bably be preferable in cases in which the highest 
precision was required. The authors were asked to 
reply to the discussion in writing. 


EXAMINATION OF INGOTS. 


The last two papers on the agenda, namely, “A 
Study of a Shell-Steel Ingot,” by Dr. D. Binnie, 
of the Lancashire Steel Corporation, Limited, and 
“The Examination of a Rimming-Steel Ingot 
Containing 0-29 per cent. of Carbon,” by Dr. T. 
Swinden, of the United Steel Companies, Limited, 
were jointly discussed. When presenting his contri- 
bution,, Dr. Binnie stated that his basic open- 
hearth shell-steel ingot, which weighed 3 tons 


10 cwt., had been teemed uphill and contained | 


0-47 per cent. of carbon and 0-88 per cent. of 
manganese, had been examined in some detail. 
Longitudinal sections had been cut from the feeder 
head and from the base of the ingot, and transverse 
sections from the top, middle and base of the ingot 
proper. Among features brought to light was the 
presence of white spofs of precipitated ferrite, seen 
in all sections of the ingot except the feeder head. 
Furthermore, longitudinal sections from the lower | 
half of the ingot, on sulphur printing, gave zoned 
effects. There was a light-coloured zone at the 
surface, then a dark zone, then a light-coloured 
zone, and finally the normal dark-coloured zone of | 
the ingot. There was no obvious connection between 
the zoning on the sulphur print and structural 
changes revealed by acid macro-etching. 

Dr. Binnie also introduced Dr. Swinden’s paper 
in the absence of the latter owing to illness. Dr. 
Swinden’s contribution contained an account of the 
examination of a 2}-ton ingot of rimming steel 
containing 0-29 per cent. of carbon. Particular 
attention had been given to the carbon distribution. 
There were significant differences in the behaviour 
of this steel as compared with low-carbon rimming 
steel during solidification, but the heterogeneity 
was of the same general character. Macroscopic 
etching had revealed the presence of three zones, 
the first of which was an outer chilled zone, approxi- 
mately } in. in width, of small crystals. The second 
zone, 1} in. in width, consisted of columnar crystals, 
containing also a number of small lenticular-shaped 
blow holes. The third or inner zone of equi-axed 
crystals, was 8 in. in width, and the central area 
of the ingot was comparatively sound. The rim 
of the ingot contained about 0-25 per cent. of carbon 
and it was submitted that this could not have been 
deposited in the form of primary crystals of 8-iron. 

The discussion was opened by Dr. L. Northcott, 
who stated that the zoning at the base of Dr. 
Binnie’s ingot might be due to an artificial periodic 
effect due to turbulence. The ferrite spots, he 
believed, were merely an indication of the dendritic 
structure of the ingot. Dr. Swinden had submitted 
in his paper that the rim of his ingot had not 
solidified as 8-iron in the first instance, and, if such 
were the case, he (Dr. Northcott) wondered in which 
form the material had solidified. The next speaker, 
Mr. J. H. Whiteley, thought that the white spots 
in Dr. Binnie’s ingot were due to segregation. He 
said that they indicated the last portions of the 
ingot to freeze and these portions were highest in 
phosphorus and probably other elements. There 
was nothing mysterious about these spots; they 





were simply due to the high degree of local segre- 


gation, and to the freezing of the steel. Dr. C. H. 
Desch, F.R.S., who spoke next, stated that the 
difference between the light and dark zones in a 
sulphur print was not due to any difference in the 
amount of the sulphur present, but to the difference 
in the distribution of the sulphur in the form of 
particles of different sizes. With regard to zoning, 
Dr. Northcott’s suggestion of a change in the 
character of the turbulence was an interesting one, 
but it would apply, of course, only to.a bottom-run 
ingot, and he remembered that in the paper on 
macro-etching, given by Mr. J. C. W. Humfrey at 
the end of the last war, some prints, taken by his 
printing-ink method, had shown the zones. 

Mr. R. A. Hacking thought that Dr. Binnie’s 
zoning effect was undoubtedly connected with the 
turbulence which occurred during the filling of the 
mould and possibly with the change in the direction 
of the current of metal, as indicated by Dr. North- 
cott. Why the zones should come out on the 
sulphur prints and be almost invisible on the macro- 
etched specimens constituted a problem, especially 
as in some earlier papers many of the zoning effects 
were revealed to a greater extent on the macro- 
etchings than on the sulphur prints. The subject 
of zoning near the surface of ingots was also dis- 
cussed by Dr. E. W. Fell, the last speaker, who 
stated that similar bands had been found after 
steel had been rolled into billets ; hence the pheno- 
menon was persistent and the structure associated 
with it a stable one. It was not confined to the 
plain-carbon steels, but occurred, for example, in 
5 per cent. nickel steels. He had never heard of the 
mechanical properties of the steel being adversely 
affected by the presence of these bands. The 
phenomenon appeared to be associated with differ- 
ential chilling during solidification. 

Owing to the advanced hour, Dr. Binnie was 
asked to reply to the discussion in writing, and on 
the motion of Mr. J. Henderson, a vote of thanks 
was accorded to the President, Mr. Arthur Dorman, 
and this terminated the proceedings. 





NOTES FROM SOUTH AMERICA. 


AFTER studying the possibilities of electrification 
in all American countries, the United States Depart- 
ment of Commerce has come to the conclusion that the 
hydro-electric potentialities of Latin-American coun- 
tries is treble that of the United States; also that the 
basic factor of post-war industrial expansion in Latin 
America will be hydro-electric development for supply- 
ing electricity at prices cheaper than can be obtained 
by any other means. The lack of large coal resources 
in many Latin-American countries is considered favour- 
able to the exploitation of their hydro-electric resources, 
and, consequently, to their rapid industrialisation ; 
Brazil and Chile, in particular, have large undevelo 
hydro-electric resources. It is also reported that the 
Department of Commerce is disposed to finance the 
purchase of machinery and to provide technical 
assistance to Latin-American countries which intend 
to foster the development of their hydro-electric 
resources. According to an official source, Brazil ranks 
fourth among the countries ing large hy 
electric potentialities, with a total of 14,364,000 kW 
(after Russia, with 50,000,000 kW, the United States, 
with 25,040,000 kW, and Canada, with 19,000,000 kW) ; 
but at present only 7 per cent. of this is developed. 
The distribution of Brazilian hydro-electric resources 
among the principal river basins is as follows :— 
Parana, 50 per cent.; Amazon, 23 per cent.; and Sao 
Francisco, 8 per cent. On the other hand, Brazil is 
at present one of the smallest consumers of electricity, 
the annual consumption amounting to only 654 kWh 
per head, against Norway with 2,779 kWh; Canada, 
2,330 kWh ; Switzerland, 1,680 kWh; and the United 
States, 1,070 kWh. 

Statistics show that the total electricity capacity in 
use in Brazil amounts to 1,202,000 kW, of which 
987,000 kW is represented by 506 hydro-electric and 
28 mixed plants, and 215,000 kW by 874 thermal 
plants. The largest hydro-electric plants are the 
Cubatéo plant (with a capacity of 380,000 kW), 
which supplies the city of Séo Paulo and among 
the world’s ten largest plants; and the Ilha dos 
Pombos and Ribeirfio das Lages plants in the State of 
Rio de Janeiro (115,000 kW and 95,000 kW, respec 
tively). It is reported that the capacity of the Cubatao 
plant is to be increased to 1,000,000 kW, while, in view 
of the steady expansion in the electricity consumption 
of the federal capital and the future requirements of 
the Volta Redonda steel plant and the National Motor 
Factory, steps are being taken to augment the capacity 


of the Ribeirio das Lages plant. Other important 
hydro-electric projects in hand include the installation, 
during the current year, of a plant on the River Macabu, 
with a capacity of 41,000 kW, to supply a number of 
eities in the interior of the State of Rio de Janeiro, 
which stand urgently in need of power; also the 
immediate execution of a plan to increase hydro- 
electricity production in the State of Rio Grande do 
Sul, first by 62,500 kW, and later by an additional 
90,000 kW. 

Much satisfaction has been caused in British business 
circles in South America by the formation of British 
Latin-American Air Lines, Limited, by a number of 
British shipping companies. Hopes are expressed that 
a British air service will be operating to South America 
as soon as possible, waarmee fn services in that 
continent give great prestige to country supplyi 
them and are the best form of publicity. "This iy 
realised in the United States, where preference in 
granting authorisations for the establishment of new 
air routes is being given to services linking the United 
States with South America, while ial assistance is 
being given in the form of training for Latin-American 
pilots, ee ne ; ineers. The new aviation 
concern formed by the leading Portuguese shipping 
companies is to be styled Consorcio Aeronautivo, with 
@ minimum capital of 500,000/., the principal object 
being the development of air services between Portugal 
and her colonies, after which air communication 
between Portugal and Brazil will receive full attention. 

The United States Department of Commerce has 
announced that, at the end of 1943, Latin-American 
countries held substantially more than 2,000 million 
dols. in gold and foreign exchange, largely in dollars. 
The potential post-war purchasing power represented 
by these enormous balances is an index to the bright 
prospects for South American trade once this can again 
move freely. South America has not only escaped the 
material devastation of war in the Old World, but 
resources have been vastly develo during the war. 
Much gratification is afforded, therefore, in Anglo- 
South American trade circles at the practical realisation 
_ by H.M. Government of post-war trade possi- 

ilities by the raising of British Legations in a number 
of South American countries to the status of Embassies, 
while those countries have taken similar action with 
regard to their Legations in London. It has been 
repeatedly emphasised in these notes that South 
America’s enormous pent-up import demand is main] 
in respect of engineering and transport items, to catc 
up with general development during the past few years 
and for replacements of worn-out material which it has 
been impossible to obtain during the war. The general 
position is well illustrated in the case of Brazil, where 
the Finance Minister recently issued a recapitulation of 
financial policy, in connection with which it may be 
remembered that excess profit tax may, alternatively, 
be set aside in Equipment Certificates to obtain foreign 
exchange for the purchase of factory equipment, etc., 
once these can be again imported. The Minister ex- 
plained that Brazil had already built up gold and 
foreign currency balances valued at the equivalent of 
over 450,000,000 U.S. dols. Against this, at least 
365,000,000 dols. was needed for note reserve and 


ped | commitments abroad (including provision against 


fluctuations in the balance of payments, remittances on 
capital, etc.), and including 25,000,000 dols. for imports 
of durable consumer goods, as well as 90,000,000 dols. 
for machinery for re-equipping national industries. 
The Finance Minister gave the following comparison 
of annual imports into Brazil of machinery and appara- 


dro- | tus for industries during the period 1938 to 1943 :— 


294,116 tons in 1938 ; 295,260 tons in 1939; 221,966 
tons in 1940; 207,697 tons in 1941; 98,979 tons in 
1942; and 179,186 tons in 1943. The increase in the 
figure for last year compared with 1942 was due largely 
to arrivals of machinery and installations for the 
national steel plant at Volta Redonda. ing to 
the eventual substitution of iron and steel imports 
by production at Volta Redonda, the Minister of 
Finance is reported to have stated that the average 
importation. of such products for 1938-39 was valued 
at the equivalent of 13,000,000/. sterli Official 
statistics show that Brazil’s production of iron and 
steel for the first nine months of 1943 compares as 
follows with the figures for the like period of 1942, 
given in parentheses :—pig-iron, 182,090 tons (169,605) ; 
steel ingots, 135,447 tons (119,113); and rolled steel, 
112,843 tons (115,830). 

A report by the Government-owned Central of Brazil 
Railway stated that, in 1941, the railway stood urgently 
in need of 50,000 tons of rails and 2,000,000 sleepers. 
Of the 62,000 tons of rails and 4,000,000 sleepers codened 
subsequently, only 20,000 tons and 1,500,000 sleepers 


- | have beendelivered due towar-time transport difficulties. 


In 1941, 60 per cent. of the locomotives and 90 per cent. 
of the r cars had been in use over 30 years, 
and efforts to buy or make new material locally have 
not been sacle all of the 1,000 wagons and 70 
locomotives laid up for repairs in 1941 had been put 





into service again, but, owing to considerable usage, 
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such rolling-stock is costing more in repairs than the 
original purchase price. The railway is now using, on 
its main lines, rails manufactured by the Belgo Mineira 
concern, which is equipped to turn out 50 km. of rails 
a month. The requirements of rails for replacement 
purposes and to complete new construction exceeded 
both current production and the future estimated 
annual output of 70,000 tons at Volta Redonda. 
Assuming a normal wastage of 100,000 tons a year, new 
construction requiring 200,000 tons, and replacements, 
it could be said that an annual supply of 150,000 ton, 
of rails was needed. 

Brazil hopes to produce two-thirds of the electric 
motors needed to meet domestic requirements in 1944, 
and to import the other one-third from the United 
States. Before the war, Germany supplied more than 
37 per cent. of the Brazilian market, compared with 
40 per cent. from the United States. The motor in- 
dustry in Brazil has increased production by more than 
100 per cent. each year since 1940. There is a great 
demand at present for motors to operate machine tools, 
pumps, compressors, refrigerating equipment, and other 
plant. Potyphase motors from 4 h.p. to 50 h.p. are 
practically the only type of motor produced, however, 
and the cost ranges from 25 per cent. to 100 per 
cent. higher than that of similar machines imported 
from the United States. 

The black spot in the otherwise “‘ boom ”’ position in 
Argentina is the shortage of equipment, particularly 
for transport. Recently, supplies of petrol for private 
motor cars have become much scarcer, owing, it is 
stated, to Argentina exporting petroleum to neighbour- 
ing countries—notably Brazil and Uruguay—which are 
much worse off for liquid fuel than Argentina. The 
need for new public vehicles such as tramcars and motor 
omnibuses is becoming very acute. Argentine Govern- 
ment expenditure on public works for 1944 has been 
authorised at 260 million pesos (about 15,000,000I. 
sterling) compared with 225 million pesos in 1943, the 
increase this year being due to the inclusion of 50 million 
pesos for the re-building of San Juan, recently destroyed 
by earthquake. In Chile, the Government have allocated 
22 million pesos to a public works programme in the 
Antofagasta region, more than half on roads from 
Arica, in the north, down to the province of Atacama. 


20-TON 
RAILWAY. 


In the design of a well wagon, where the main 
objective is to provide the lowest possible floor level, 
considerable ingenuity is needed to give the relatively | 
long and shallow frame sufficient stiffness to support 
a heavy load. The Southern Railway has recently | 
developed a 20-ton well wagon of the four-wheel 
variety with a wheelbase of 26 ft. 2 in. and a loading | 
height, when unladen, of only 1 ft. 5 in. from the track to | 
the top of the frames where they are dropped to form 
the well. The depth of the main longitudinal members 
is only 8} in., as sufficient clearance has to be left under- 
neath to allow for the compression of the springs under 
load. To meet the exacting requirements of this par- 
ticular design, the side girders and headstocks have 
been made from steel castings. In the United States 
of America cast steel has been adopted extensively, 
not only for locomotive beds but also for wagon under- 
frames and bogies. So far as this country is con- 
cerned, however, the development is a new one. Mr. 
O. V. S. Bulleid, Chief Mechanical Engineer of the 
Southern Railway, prepared the design of the new well 
wagon in close collaboration with the English Steel 
Corporation, Limited, who were responsible for the 
foundry work. 

The general appearance of the wagon, eleven of 
which are in course of construction at a works of the 
Southern Railway, is shown by Fig. 1, and the principal 
dimensions are indicated in Figs. 2 and 3. The tare 
weight of 12 tons 15 ewt. (excluding the timber baulks) 
is estimated to be 1 ton less than that of a similar wagon 
made up of plates and rolled sections riveted together. 
No flooring is provided, but three of the six crossbars 
shown in Fig. 3, and again in Fig. 4, are removable and 
can be slid into alternative pockets on the inside faces 
of the cast-steel side girders. The two crossbars at 
each end are fixtures, with a bottom plate between 
each pair to provide a shallow tray or box for the} 
reception of loose chains. The axleboxes are of cast 
steel and open fronted. They are recessed at the top 
to receive volute bearing springs and there is sufficient 
depth of recess to permit the use of shims under the 
springs. In this way the wagon buffer height can be 





WELL WAGON, SOUTHERN | | 


Fie. 4. PLATFORM wiTH CROSSBARS. 


adjusted to the correct figure, a point which is of 
importance in a wagon having girders so low as to 
approach the limit set by the ground load gauge 
Some simplification of the side girder design was made 
possible by the employment of volute springs in place 
of the more usual laminated side bearing springs. 
Southern Railway standard self-contained buffers and 
Railway Clearing House standard short drawgear are 
among the conventional fittings of the wagon. The 
buffers are mounted on the ends of the side girders 
and not on the headstocks. An independent hand 
brake is provided at each end, and the operating levers 
are diagonally opposite to one another so that half 
the total brake power can be applied from either side. 

The design of the side-girder castings is shown ip 
Figs. 5 to 11, on the opposite page. They are 32 ft 
long and are stated to be the first steel castings of 
such great length to be produced in this country. The 
finished weight of each is 3 tons 7 cwt. 1 qr. Figs. 12 
to 15 show a headstock casting, the finished weight of 
which is 5 ewt. 3 qr. The hollow portions of all these 
castings have been designed in the simplest manner 
to permit the use of robust cores that can be well sup- 
ported and easily removed. Even so, the production 
of the side-girder castings presented some unusual 
moulding problems and special methods were em- 
ployed. The patterns were placed in pairs on a care- 
fully levelled concrete floor, as shown in Fig. 16, on 
page 430, and held in position by dowel pins. For 
surrounding the patterns, use was made of a continuous 
band of steel crib plates, these being connected together 
by pins to form hinged joints. To prevent a tendency 
for the plates to bulge outwards, use was made of 
pedestals cramped to staples in the concrete. The same 
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pedestals served also to secure the holding-down bars 
across the moulds. The pattern consisted of a plain box 
section except for the axlebox guides at each end. The 
mould was rammed up in green sand and skin dried 
with a gas torch. The bottom of the mould was 
formed in cores laid directly on the conerete after 
the removal of the pattern, as shown in Fig. 17, page 
430. The remainder of the mould was subsequently 
built up with green sand cores for the interior of the 
box section and slab cores to close the tops ; the latter 
were held down by the bars already mentioned. 

There was no difficulty in the running of the i 
which showed no signs of short run, and with a little 
adjustment in the spacing of the down runners, the 
steel filled the mould evenly throughout its length. The 
time taken for pouring a pair was 62 seconds. The 
time allowed for cooling in the sand was 60 hours. On 
completion of the casting process, it was found that 
the mould could be demolished in a very few minutes 
and, with the bottom cores sliding on a smooth floor, 
contraction took place practically unhindered. It was 
not found necessary to place weights on the ends of the 
castings to prevent distortion during the cooling process 
as the tendency to distort was slight. The allowance 
on the pattern for contraction was 6-4 in. and the 
greatest error in the length of any casting was { in. 
One casting was to the correct length. The maximum 
difference in any pair was } in. and the minimum differ- 
ence was fin. The steel used for making the castings 
was melted in two basic electric furnaces. It has 
an ultimate strength of 28 tons per square inch and 
an elongation on the standard test piece of 26 per 
cent. Its ductility in the final product is considered 
to be sufficient although the castings are unannealed. 
Care was taken in the design of the castings to obviate 
machining as far as possible ; where fitting is required, | 
the necessary drilling, chipping and grinding can be | 
done by portable tools. 

_In assembling a wagon the first step is to place the 
side girders in the correct relation to one another as 





determined by the working faces of the axlebox guides. 
In one or two instances these have been found to need | 
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building up to a small extent by welding; in every 
case the working surfaces are finished with hand tools. 
Fig. 18, page 430, shows the girders and one headstock 
assembled for erection. These parts are electrically 
welded together by two operators, one on each side of the 
headstock. The two vertical welds and down-hand 
welds are done together to equalise the heating effects. 
When the headstocks have ‘ton welded the transom 
diagonals and the apron plates, which can be seen in 
Fig. 4, are tack welded into position and all welding 
that can be done satisfactorily without moving the 
frame is then completed. The apron plate carries an 
intermediate bearing for the brake-operating shaft, so 
that this is lined up with the bearings in the side girders 
while welding is being done. The frame is turned on its 
side to enable the remaining joints to be down-hand 
welded. Headstock joints previously welded are heated 
by an oxy-acetylene flame to equalise expansion effects 
and prevent thermal stresses from developing. Murex 
electrodes are used, different grades being employed 
for welds between mild steel parts and on castings. 





MAGNETIC SORTING APPARATUS.—Certain components 
are required to have identical magnetic properties, but 
slight variations in composition, machining and heat- 
treatment may cause variations in those properties. In 
order therefore to enable the parts to be classified in 
uniform grades, Messrs. Metropolitan-Vickers Electrical 
Company Limited, Trafford Park, Manchester, 17, have 
developed a compact sorting apparatus in the form of an 
alternating-current inductive balance in which two similar 
coils constitute the inductive arms of a bridge and two 
resistances the non-inductive arms. The detector is a 
galvanometer with an adequate sensitivity control. The 
bridge is first balanced with the interior space of both 
coils empty. A standard part is then inserted in one 
coil and the part under examination in the other, any 
unbalance indicating departure from the standard. 
The consumption is about 15 watts and the sorter can 
be supplied from any ordinary 50-cycle lighting circuit. 


NOTES ON NEW BOOKS. 


Standard Methods for Testing Petroleum and its Products. 
Fifth edition. London: The Institute of Petroleum. 
[Price 15s. net.] 


THE new edition of this standard handbook describes 
97 methods of testing petroleum and its products, an 
increase of more than 20 since the fourth edition 
appeared, less than two years ago. The additions 
include a series of tests for bituminous emulsions and 
for various chemicals derived from petroleum; new: 
distillation tests for crude oil and residues ; a method 
for estimating the salt content of crude oil; a low- 
temperature filtration test for gas oil and Diesel fuels ; 
the Fraass breaking-point test for bitumen; and the 
use of the Abel flash-point apparatus for viscous petro- 
leum mixtures and of the N.G.A.A. metal pyknometer 
for determining the specific gravity of liquefied gases. 
The methods of the American Society for Testing 
Materials have been adopted, with slight modifications, 
for the determination of the tetra-ethyl-lead content of 
motor fuel, and of the residue, on evaporation, of 
kerosene and tractor fuels. The sampling methods 
described have been completely revised, and a number 
of war-time specifications for hydrometers and thermo- 
meters are included. The book can be obtained in 











the United States from the American Societ; for 
Testing Materials, 260, South Broad-street, hila- 
delphia, Pennsylvania, at the price of 3.00 dols. 





Electric Power Stations. Volume I. Second edition. 
Revised and enlarged. By T. H. Carr. London: 
Chapman and Hall, Limited. [Price 32s. net.] 


THERE are few self-contained branches of engineering 
and practitioners in almost any particular line of work 
find it desirable, if not essential, to have some know- 
ledge of many others. This remark applies very 
definitely to those who are concerned with any aspect, 
or section, of power-station design. A large modern 
station may embody a range of engineering application 
extending from pile driving to the control springs of deli- 
cate instruments, and although designers cannot be 
expert in more than a few of the spheres of work covered, 
it is in every way an advantage that they should have a 
general knowledge of as many as possible. They cannot 
expect to attain any detailed acquaintance with matters 
lying far outside their particular line of work, but they 
can attain a general knowledge of governing principles. 
This book forms an admirable guide to the range of 
application embodied in a power station. That range 
extends into the civil, mechanical and electrical fields, 
although the present volume is little concerned with the 
latter, which is mainly dealt with in Volume II. 
Although power stations would not have existed without 
electrical science, it is interesting to note to what a large 
extent a power-station is an example of mechanical 
engineering application. The first chapter of this 
volume, dealing with the fundamentals of station 
design, involves electrical considerations ; the second 
chapter is concerned with civil engineering; but all 
the remaining chapters are concerned with mechanical 
applications. Even in Volume II, in which alternators 
transformers and switchgear are dealt with, only seven 
chapters out of fourteen are purely electrical. Mr. Carr 
states at the beginning of chapter I that the “ book 
deals broadly with the design, layout, construction 
and operation of steam electric power stations 
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chiefly by way of description.” In saying this, he 
hardly does himself justice. “‘ Description” suggests 
the mere enumeration of the detail features of various 
installations. There is plenty of description, suitably 
illustrated, but it is related throughout to fundamental 
considerations providing the type of guidance enabling, 
as Sir Leonard Pearce says in the foreword, “ specialists 
to maintain contact with branches of engineering other 
than their own.” Mr. Carr states that this second 
edition embodies wherever possible “ the many helpful 
suggestions given by reviewers of the first edition.” 
In the review of that edition in these columns on 
June 6, 1941, the omission of reference to the work of 
the Pipe Fl Research Committee of the Institution 
of Mechanical Engineers was remarked on. Such a 
reference has now been inserted. No doubt the same 
thing applies to other examples. 





Copper Alloy Resistance Materials. C.D.A. Publication 
No. 38. Rugby: The Copper Development Asso- 
ciation, 9, Bilton Road. 

Tats is a useful addition to the manuals dealing with 

the properties and uses of copper which have been 

prepared by the Copper Development Association. 

It is pointed out in the introduction that although 

copper is so often used because of its high conductivity, 

it also forms the basis of many resistance materials. 





How numerous these are is illustrated by the tables of 
electrical properties of copper alloys which are given. 
It is ho that reference i been made to practically | 
all resistance alloys containing more than 25 per cent. | 
of copper, although it will realised that metal- | 
lurgical research is continually adding to the number. | 
The alloys dealt with are not, in general, intended for | 
use at temperatures above 350 deg. C. The longest | 
section of the booklet contains particulars of resistance | 
alloys containing copper. These are dealt with in 
groups such as copper-nickel, copper-manganese- 
nickel, copper-silicon and nickel silver. Information 
concerning copper alloys is to be found scattered 
through innumerable books and the proceedings of 
technical institutions, and the collection and analysis 
of this information presented will be of value to all 
who are concerned with electrical-resistance problems 
and the design of rheostats and similar appliances. 
The information given about the various alloys is that 
which concerns their particular suitability for the con- 
struction of electrical resistances; and such matters as 
temperature coefficients, resistance to corrosion, duc- 
tility and permanence of electrical characteristics are 
also dealt with. A final section of the booklet de- 
scribes the construction of resistances and rheostats, 
illustrations of the normal types being included, with 
suggestions regarding manufacturing procedure. 





THE INSTITUTE OF MARINE 
ENGINEERS. 


Tue June meeting of the Institute of Marine Engi- 
neers, which will take the form of a two-day session at 
which a series of eight papers on “‘ The Engining of 
Post-War Cargo Vessels,” will be read and discussed, 
will be held in the hall of the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, London, 
8.W.1, on Tuesday and Wednesday, June 13 and 14. 
The President, Hasiater Vice-Admiral Sir George 
Preece, K.C.B., will occupy the chair, and the pro- 
ceedings will open at 2.30 p.m., on June 13. The 
authors of the eight papers will present their contri- 
butions in turn, as follows : ‘‘ Reciprocating Machinery 
with Exhaust Turbine (Bauer-Wach System),” by Mr. 
P. L. Jones, M.C., B.Sc., Wh.Ex.; ‘ Reciprocating 
Machinery with Exhaust Turbine (Gétaverken Sys- 
tem),” by Dr. J.-B. O. Sneeden, B.Sc., F.R.S.E.; 
“* Diesel Machinery (Doxford),” by Mr. W. H. Purdie ; 
** Diesel Machinery (Sulzer),” by Mr. E. W. Cranston, 
Wh.Se.; ‘* High-Pressure Geared-Turbine Machinery,” 
by Mr. S. 8. Cook, F.R.S.; “‘ Turbo-Electric Machi- 
nery,” by Mr. C. Wallace Saunders ; “‘ Diesel-Electric 
Machinery,” by Mr. D. E. Jewitt ; and “‘ Geared Diesel 
Machinery,” by Mr. D. Bruce. There will be an 
interval for tea from 4.30 until 5.15 p.m., after which a 
summary of the papers will be given by Mr. James 
Calderwood, M.Se. The general discussion of the eight 
papers will commence at 5.45 p.m. and will be 
adjourned at 7.0 p.m. The discussion will be resumed 


} cover. 


}structures. This pub 


| time. 





at 2.30 p.m., on the following day, June 14, and, from 
4.0 p.m. until 5 p.m., the authors will give their replies. | 
Members and visitors wishing to take part in the| 
discussion will be supplied with copies of the papers | 
as soon as these are ready for issue. Applications for | 
them should be made to the secretary of the Institute, 

73, Amersham-road, High Wycombe, Bucks. 





NORTH ORMESBY BRIDGE, MIDDLESBROUGH.—As soon 
as possible after the conclusion of hostilities the Corpora- | 
tion of Middlesbrough intend to proceed with the erection | 
of a bridge over the level crossing at North Ormesby. 


BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of ineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Copper-Alloy Ingots and Castings.—A revision of the 
series of specifications, B.S. Nos. 1021-8, for copper-alloy 
ingots and castings has just been issued as a war- 
emergency measure. A feature of the revision is the 
inclusion of new specifications for 83:3:9:5 leaded 
gunmetal ingots (B.S. No. 1158-1944) and castings 
(B.&. No. 1159-1944). This new copper-tin-zino-lead 
alloy is intended for use as a substitute for the normal 
85: 5:5: 5 alloy and is suitable for purposes in which 
cast brass of type A (70 per cent. to 80 per cent. copper) 
and type B (62 per cent. to 70 per cent. copper) are 
inappropriate or would present founding difficulties. 
The opportunity afforded by the revision has also been 
taken to incorporate some modifications to 
the other specifications. In view of the amplification 
of the series of specifications for casting alloys, a new 
memorandum dealing with the conservation of tin in 
these materials has been prepared by the Non-Ferrous 
Metals Control, and it is now iss with the revised 
specifications. B.S. Nos. 1021-8 and 1158-9 consist of 
a series of leaflets which are published in a single 
[Price 2s., postage included.] 

Protective Painting of Iron and Steel.—With a view to 
effecting economy in the use of paint materials, the 
Institution issued, in 1942, specification No. 1056 





covering the use of — on steelwork in building 

ication indicated the extent to | 
which painting should be carried out at the present 
There are a number of uses for paint, other | 
than in buildings, and a further war-emergency speci- 
fication (B.S. No. 1160-1944) has now been issued, 
covering the painting of iron and steel installations, 
such as static water tanks, mechanical plant, electric 
pylons, steel chimneys, gasholders, ft bridges, 
gantries and cranes. The specification recommends 
that repainting should only be carried out where the 
existing paint film has lost its protective properties, 
and then only to the extent of repainting the particular 
area affected. A schedule, indicating the number of 
coats and the type of material that can be used for 
varying conditions of exposure, is given. Emphasis 
is laid on the desirability of utilising, where appro- 


| priate, home-produced materials, such as tar paint 


and treated tar, which is tar that has been “‘ neu- 
tralised " with lime, and, if necessary, plasticised with 
tallow or similar oily materials. [Price 2s., postage 
included.]} 





LOCOMOTIVE BOILER REPAIRS ON THE L.N.E.R.: 
ERRATUM.—Messrs. Consolidated Pneumatic Tool Com- 
pany, Limited, have written to point out that in the 
article on “‘ Locomotive Boiler Repairs on the L.N.E.R.,”’ 
which appeared on page 345 of our issue for May 5, the 
armature speed of the portable electric tools, which are 
of this firm’s Hicycle type, was erroneously given as 
1,200 r.p.m. The actual speed is 12,000 r.p.m., which 
corresponds to the synchronous speed for two-pole 
machines at a supply frequency of 200 cycles per second. 


DESIGN COMPETITION FOR A LONDON AIRPORT.— 
A competition for the best design for an international 
airport for London has been organised by our contem- 
porary The Aeroplane. In the conditions of entry it is 
specified that the scheme should not be prepared for any 
specific site, but that this should be assumed to be 
generally level, not in a built-up area, possess rail and 
road communications to London, and of an area not 
greater than 20 sq. miles. Further, the scheme should 
be prepared to take the largest aircraft visualised for 
trans-ocean and world-wide air services while still allow- 
ing for the smaller aircraft operating to British and 
European airports. It should include an artificial lake 
for use by flying boats of the largest size. Mr. Austin 
Blomfield, M.A., F.R.I.B.A., has been appointed to 
advise on the conduct of the competition throughout 
and to act as one of the judges. Dr. H. Roxbee Cox, 
B.Se., D.LC., F.R.Ae.S., Air Vice-Marshal D. C. T. 
Bennett, C.B.E., D.S.0., Mr. W. R. Verdon Smith, and 
Mr. Dennis H. Handover have also agreed to adjudicate 
and to make the awards. The author of the design placed 
first by the judges will receive a prize of 5001., and a 
second prize of 1001. and a third prize of 501. will also be 
awarded. The closing date for the competition is De- 
cember 31, 1944, and, for overseas entries, February 16, 
1945. Any questions which competitors may desire to 
ask should be addressed to: The Judges, Design for 
London Airport, c/o The Aeroplane, Bowling Green- 4 
lane, London, E.C.1, on or before July 1. In the case 
of overseas competitors only, the date for answering 
questions is extended to August 12, but the judges 
must receive from competitors proof that questions have 





been posted on or before July 1. 


PERSONAL. 


Mr. Rosert Ketso, chairman and managing director 
of the General Steam Navigation Company, Limited, has 
been elected President of the Institute of Transport for 
the 1944-45 session. 

Sm PATRICK ASHLEY COOPER, who was appointed 
chairman of Trinidad Leaseholds, Limited, when the 
company was engaged on a project of national importance, 
has now retired from the board on the completion of thig 
work. BRIGADIER R. 8. G. Stokes, C.B.E., D.S.0., M.C., 
has succeeded Sir Patrick as chairman. 


Mr. P. E. Ryororr, M.B.E., M.I.E.E., Borough 
Electrical Engineer and General Manager, Great Yar- 
mouth Corporation Electric Supply, who was eligible to 
retire in August, 1943, but agreed to remain in the 
service of the Corporation for a further nine months, 
retired on May 31. His successor is Mr. G. T. ALLCock, 
B.Sc. (Eng.), A.M.Inst.C.E., A.M.1.E.E., hitherto Deputy 
Electrical Engineer to the St. Helens Corporation Elec- 
tricity Department. 


Mr. T. A. G. Maroary, M.L.E.E., is retiring from the 
position of Electrical Engineer and Manager, Wolver- 
hampton Corporation Electric Supply, on July 11. He 
will be succeeded by Mr. F. J. Ex.iorr, M.I1.E.E., the 
present Deputy Electrical Engineer and Manager. 


Mr. 8. O. Hicks, hitherto Deputy Controller, Ministry 
of Production and Ministry of Supply, Northern Ireland 
Region, has been appointed Regional] Controller for these 
Ministries and for the Ministry of Aircraft Production, 
Northern Ireland Region. Mr. J. H. LARRARD, at present 
Deputy Controller, Ministry of Aircraft Production, 
Northern Ireland Region, is to assume, in addition to his 
present duties, those of Deputy Controller, Ministry of 
Production, Northern Ireland Region. 


Mr. T. P. Bennett, C.B.E., F.R.1.B.A., has relin- 
quished the appointment of Director of Works, Ministry 
of Works, in order to resume his private practice. His 
successor is Mr. C. J. Mote, O.B.E., M.V.O., F.R.1.B.A., 
hitherto Deputy Director of Works. A further announce- 
ment is that the Minister of Works has appointed Sm 
James West, O.B.E., F.R.1.B.A., Director and Chief 
Architect of Post-War Building, to a new post of Chief 
Architectural Adviser to the Ministry. 


Mr. T. E. Hawxsiey, B.A. (Cantab.), A.M.Inst.C.E., 
has been elected President of the Institution of Water 
Engineers in succession to Mr. S. R. Rarrery, 
M.Inst.C.E., M.I.Mech.E. 

As from June 1, the work of the MISCELLANEOUS 
CHEMICALS ConTROL has been absorbed in the head- 
quarters of the Raw Materials Department, Ministry of 
Supply, 6, Carlton House-terrace, London, 38.W.1. 
(Telephone : WHItehall 4341). Mr. C. A. F. Hastitow 
is continuing to be in charge of the work relating to 
paints and has become Director of Paint Materials in the 
Raw Materials Department. His address remains 
Terminal House, 52, Grosvenor-gardens, London, S.W.1 
(Telephone - SLOane 2271). The services of Mr. D. J. 
Brrp, M.B.E., hitherto Controller of Miscellaneous 
Chemicals, and of Dr. J. S. Carrer, M.Sc., F.1L.C., and 
Mr. D. G. D. GREENHOUVGH, Deputy Controllers, will 
continue to be available to the Ministry in an advisory 
capacity. 

Mr. FREDERIC J. Dixon, M.Inst.C.E., Engineer-in- 
Chief, South Staffordshire Waterworks Company, Bir- 
mingham, 15, is retiring on June 30, after 27 years’ 
service, but is retaining his association with the company 
as consulting engineer. Mr. R. A. Ropertson, B.Sc., 
M.Inst.C.E., hitherto deputy to Mr. Dixon, is succeeding 
him as Engineer-in-Chief. 

Mr. E. H. Balt, manager of the transformer sales 
department of the British Thomson-Houston Company, 
Limited, Rugby, has been elected a director of the 
company. 

Mr. L. G. GABRIEL has been elected chairman of the 
Road and Building-Materials Group of the Society of 
Chemical Industry for the 1944-45 session. Mr. A. J. 
Grpson has been elected chairman of the Plastics Group, 
and Mr. P. L. Roprnson, chairman of the Newcastle- 
upon-Tyne Section of the Society. 

Mr. F. C. PyMan, who has been vice-chairman of the 
Iron Trades Employers’ Insurance Association, Limited, 
since March, 1941, has been appointed chairman in 
succession to the late Sm FREDERICK N, HENDERSON, 
K.B.E. Sm Freperick J. West, K.B.E., has been 
appointed vice-chairman of the Association. 


Messrs. BRITISH INSULATED CABLES, LIMITED, inform 
us that Mr. F. V. THoMpson, formerly secretary of 
Imperial Smelting Corporation, Limited, has been 
appointed secretary and Mr. R. MACMILLAN chief 
accountant. 

Mr. J. W. THomas, B.Sc., LL.B., M.1I.E.E., has been 
appointed secretary of the British Engineers’ Association, 
32, Victoria-street, London, 8.W.1, in succession to 
Mr. H. E. Jones, whose services, however, will continue 
to be available to the Association. Mr. Thomas will 
take up his new duties in the middle of this month. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—The slackening in steel] produc- 
tion continues. The oustanding feature is still the change 
which has taken place in the plates section. Deliveries 
can now be made almost as desired. Light sections are 
in strong demand and, on the whole, business in sections 
and bars is better than is the case in most other branches 
of trade. The sheet mills are also fairly busy, the demand 
for thin sheets being the greatest. Prices remain unal- 
tered and are as follows :—Boiler plates, 171. 12s. 6d. ; 
ship plates, 161. 38.; sections, 151. 8s.; medium plates, 
} in. and thicker, rolled in sheet mills, 211. 15s.; black- 
steel sheets, No. 24 gauge, 221. 15e.; and galvanised 
corrugated sheets, No. 24 gauge, 261. 2s. 6d., all per ton, 
for home delivery. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—The decision of the National 
Arbitration Tribunal on a dispute, which at one time 
threatened to result in a strike throughout the South 
Wales coalfield, has been announced in the past week. 
It concerned a claim for higher pay by the South Wales 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Some re-arrangement of working hours 
has been necessitated so that the loss of production dur- 
ing the Whitsuntide holiday could be nullified ; week-end 
working was temporarily resumed at works which had 
abandoned the practice. The Whitsuntide holiday 
extended over two days in some cases, and three days in 
others. Order books are comfortably filled, but there is 
no pronounced urgency for delivery. Lord Aberconway 
has referred to the recent wages agreement in the coal 
industry which provides for the stabilisation of wages 
over a period of four years. He says that the Govern- 
ment agreement that price contro] should remain in 
force for a similar length of time has for its object the 
provision of a reasonable profit for colliery companies 
during that period. An increase of 11s. 11d. per ton in 
coal prices since the outbreak of war has been necessitated, 
be says, by increased costs, largely represented by wages. 
In his view, the only hope of a reduction in coal costs and 
prices in the future must depend largely on an improve- 
ment in production, both the total output and that per 
man-shift worked. 

South Yorkshire Coal Trade.—The demand for coal is 
extremely strong, the chief desire being to replenish the 
depleted stocks at factories and hospitals. In the pro- 





Winding Enginemen’s Association. The men d ded 
a standard rate of 9s. 3d. a day, as against an offer by 
the colliery owners in the coalfield of 8s. 3d.aday. The 
award provides for a scale of rates, the highest of which 
is 88. 7d. Certain other payments, received by the wind- 
ing men in the past, have been merged in the new scale. 
The minimum percentage (30) and the flat-rate advances 
operate on the standard rate as before. The award was 
made retrospective to the first pay week in October last. 
Operations on the Welsh steam-coal market were on a 
limited scale last week. Great difficulty was experienced 
by operators in concluding business and practically the 
only orders that could be accepted were those from the 
high-priority consumers. As a rule, collieries already 
had sufficient business on their books from this source 
to ensure the steady lifting of their potential outputs for 


some months to come and consequently the general tone | 


remained very firm. Export business was again affected 
by the need for conserving supplies for the home section, 
and in spite of the sustained interest shown by neutral 
buyers in the lowest qualities, little business was handled. 
Practically the only shipments made were in respect of 
Gover t-directed supplies for the war zones in the 
Mediterranean and the coaling depots. A firm tone ruled 
for the large descriptions which were only sparingly 
offered and were well booked forward. The sized and 
bituminous small classes were almost completely un- 
obtainable and as the demand was active for these sorts, 
the recent strength was fully maintained. There were 
numerous inquiries for best dry steam smalls and inferior 
sorts moved off quietly. Gas cokes were slow, but the 
foundry kinds and patent fuel were active. 


Swansea Steed-Sheet Industry.—The weekly market 
report of the Incorporated Swansea Exchange states that 
business in tim-plates and their substitutes is once again 
quieter. Makers, however, have a large reserve of orders 
to complete and are able to keep their works busy. 
Steel sheets continue in steady demand, but as manufac- 
turers are fully booked, it is difficult to obtain early 
delivery for new orders. The scrap iron and steel market 
is quieter, mainly owing to transport difficulties. The 
prices of iron and steel products are as follows :—Stan- 
dard-quality coke tin-plates, per box of 108 Ib., containing 
112 plates, measuring 20 in. by 14 in., 29s. 9d., f.0.r., for 
home consumption and 30s. 9d., f.o.b., for export. Tin- 
plates carrying heavier coatings of tin, 30s. and 30s. 44d., 
per box, f.o.r., for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d., per box, f.o.r., at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars, 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig iron, 61. 14s., and basic iron, 61. 0s. 6d. per 
ton, delivered, and subject to a rebate of 5s. 








SILVER JUBILEE OF INSTITUTE OF TRANSPORT.—The 
1944-45 session, commencing on October 1, 1944, will be 
the silver jubilee session of the Institute of Transport, and 
to commemorate it, the Council have made special 
arrangements. The session will be inaugurated in the 
first week of October, 1944, when the President,, Mr. 
Robert Kelso, will deliver his presidential address. An 
anniversary luncheon will be held on Friday, November 3, 
the meeting at which the resolution was passed to found 
the Institute having taken place on November 3, 1919. 
The first public meeting of the Institute was held on 
March 22, 1920, at the Institution of Civil Engineers, 
and a commemorative meeting is being arranged for 
Thursday, March 22, 1945, and a social function for 
Friday, March 23, if conditions at the time permit. In 
addition, papers on the “‘ History of the Institute,” by 
Mr. D. R. Lamb, and on “ Transport Developments, 
1919-1944,” by Mr. R. Bell, are being prepared for 


cess, the domestic market has to go short, and coal 
merchants consequently are unable to maintain the 
sanctioned deliveries. Coal production has been improv- 
ing a little, but the Whiteuntide holiday will have an 
adverse effect on production and on the return to work 
of those mineworkers whose habit is to extend the length 
of the official holiday. All collieries are heavily booked 
for the greater part of June for washed and graded steam 
coal, and alternative qualities have to be taken in many 
cases. The supply of outcrop coal is considerable and 
very welcome in making up deliveries to works and 
public-utility undertakings. Coking coal is in strong 
demand, and coke-works are busily employed in endea- 
vouring to make up for the recent loss of production. 
Works coke is in satisfactory supply, but domestic quali- 
ties are on the short side. Very little export business is 
being done in coal, but there has been a more active 
demand for bunkering fuel. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation.—Transactions in iron and steel are 
by no means numerous and a reduction in the delivery 
demand for several commodities has bled prod 
to reduce arrears of deliveries. The requirements of the 
near future, however, are heavy and an early resumption 
of substantial buying is confidently anticipated. The 
slackness at foundries is reducing the consumption of 
pig iron but engineering establishments have contracts 
to execute that require substantial quantities of low- 
phosphorus grades and refined qualities of iron. The 
outputs of semi-finished steel and of most categories of 
finished steel are rapidly absorbed immediately they 
become available. 





+ 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF Puysics.—Industrial Radiology Group : 
Saturday, June 3, British Institute of Radiology, 32, 
Welbeck-street, W.1. 2.30 p.m., Annual General Meeting 
for Members only. 2.45 p.m. (approx.), ““ Routine X-Ray 
Diffraction Tests in Industry,” by Mr. F. Brech. 

CHARTERED SURVEYORS’ INSTITUTION.—Monday, June 
5, 5 p.m., 12, Great George-street, Westminster, 3.W.1. 
Annual General Meeting. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, June 6, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
Annual General Meeting. Yorkshire Association : Satur- 
day, June 10, The Grand Hotel, Sheffield. .2.15 p.m.. 
Annual Meeting of Students. 2.30 p.m., Association 
Annual Meeting. (To be preceded at 1 p.m. by a lun- 
cheon.) Institution: Tuesday, June 13, 5.30 p.m., Great 
George-street, Westminster, 8.W.1. James Forrest Lec- 
ture, by Professor C. E. Inglis, F.R.S8. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday 
June 6, 6.15 p.m., The Royal Society of Arte, John Adam- 
street, Adelphi, W.C.2. “ Petrol and Its Development. 
Past, Present and Future, with Some Notes on the 
Potentialities of High-Octane Fuels for Road Vehicles,” 
by Mr. H. Fossett. 

INSTITUTE OF Mrtais.—London Local Section: Thurs- 
day, June 8, 6.30 p.m., Junior Institution of Engineers, 
39, Victoria-street, 8.W.1. ‘“ The Structure of Metals 
in Relation to Their Physical Properties,” by Dr. W. A. 
Wood. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Midland Hote), 
Manchester. Friday, June 9,8 p.m. (i) “‘ Mechanical 
Handling in Foundries.” (ii) “ Sandslinger Moulding 
Practice,” by Mr. W. Y. Buchanan. Saturday, June 10. 
9.30 a.m. Annual General Meeting. (i) Presidentia 
Address. (ii) The Edward Williams’ Lecture on “ Toler- 
ances and Inaccuracies in Physics,” by Sir Charles G. 
Darwin. 2.15 p.m. Session A. (i) “‘ Steel Mixes and 
Inoculants in Grey Cast Iron,”’ by Messrs. W. Barnes and 
©. W. Hicks. (ii) ““ Development and Production of 
Inoculated Cast Iron,” by Messrs. H. P. Hughes and W. 
Spenceley. (iii) “‘ War-Time Developments in White- 
heart Malleable,” by Mr. G. R. Webster. (iv) “ Speeds of 
Rotation in the Centrifugal Casting Process,” by Dr. J. E. 
Hurst. Session B. (i) “‘ Control of Composition and Heat 
Treatment in 0-25 per cent. C and 1-5 per cent. Mn Stee) 
Castings,” by Mr. T. W. Ruffle. (ii) “ Relationship of 
Brinell Hardness and Yield Stress in Certain Cast Steels,”’ 
by Mr. T. W. Ruffle. (iii) “ Modification by Heat Treat- 
ment of Cast Structures and Properties,’ by Dr. H. T. 
Angus. (iv) “ First Report on Basic-Lined Cupolas.” 
Session C. (i) “ War-Time Calls on Women to Make 
Aluminium Air-cooled Cylinder Heads,” by Mr. M. J. 
Gregory. (ii) “‘ The Mechanised Production of Gravity 
Die Castings,”’ by Mr. J. Vickers. (There will be a lun- 
cheon at 1 p.m., on Saturday, June 10.) 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section; Saturday, June 10, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
“R h and Development Technique,” by Mr. A. Alles. 





Foundry Iron.—There is no new feature of 
in the foundry pig-iron branch of trade. Consumers are 
using a considerable tonnage of material from other 
producing areas. 

Hematite, Low-Phosphorus and Refined Iron.—While 
rather better supplies of hematite are reaching consumers 
and the demand for larger deliveries is somewhat less 
insistent than has been the case for some time, the 
limited make still necessitates careful distribution to 
ensure regular and adequate deliveries of parcels for 
essential purposes. The productions of low- and medium- 
phosphorus grades and of refined iron are little more than 
sufficient for current needs. 

Manufactured Iron and Steel—The make of semi- 
finished iron is adequate for current needs but the slightly 
increased output of steel semies is not sufficient for the 
consumers’ requirements. Re-rollers are extensively sold 
and to maintain the maximum production of the mills in 
order to cope with the delivery claims of priority buyers 
they continue to accept considerable quantities of 
inferior semi-finished material and to use imported billets 
fairly freely. Finished-iron manufacturers have a good 
deal of heavy work on hand but are seeking orders for 
the lighter descriptions of material. In most branches 
of the finished-steel industry plants are kept running at 
as near to full capacity as possible. Plate makers are 
still busy but report that the pressure for delivery is 
easier. There is a sustained demand for sheets, and 
specifications for light sections are keeping manufacturers 
fully occupied, but heavy joists are in small demand and 
there are few orders in hand. Distributable parcels of 
railway material are readily taken up and larger deliveries 
of colliery equipment would be welcome. 


Scrap.—Heavy steel scrap, good cast-iron scrap and 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, June 13, 
2.30 p.m. and 5.15 p.m., Wednesday, June 14, 2.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. Symposium on 
“The Engining of Post-War Cargo Vessels.”” For pro- 
gramme, see page 428, opposite. 





Wak ON WHEELS EXHIBITION.—To emphasise the need 
for economy in motor-vehicle tyres, and disseminate 
practical information on their maintenance, an exhibition 
has been opened in the Haymarket, London, 8.W.1. 
Admission is by ticket, which can be ob free on 
application to the “ War on Wheels” Exhibition Secre- 
tary, Ministry of Supply, Room 207, Berkeley-court, 
N.E. Wing, Glentworth-street, London, N.W.1. The 
exhibition will be open''until June 30 for a morning 
session from 11 a.m. to 12 noon each weekday, and, 
except on Saturdays, for an afternoon session from 
3 p.m. to 4 p.m. It is desirable to state for which session, 
or sessions, tickets are required. Exhibits include exam- 
ples of ruined tyres to show the effects of neglect or 
abuse. The difference between careful and destructive 
driving is made plain by means of a cinematograph film, 
which is shown in a temporary theatre adjacent to the 
exhibition at each session. Representatives of the tyre 
manufacturing industry and of the Ministry of Supply 
are in attendance to give short lectures and answer 
questions. Tyres developed for aircraft, mobile guns, 
tanks and other war equipment are displayed in the 
exhibition, which is intended to convey the idea that 
there will be an insufficiency of the many kinds needed 
for war service unless the civilian drivers of cars, omni- 
buses, lorries, and bicycles can be persuaded to exercise 








publication in the Institute Journal. 


machinery metal continue in keen demand. 





reasonable care when using any type of tyred vehicle. 
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Offices for Publication and Advertisements, 
& 36, Bedford Street, Strand, London, W.C2. 
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THE FUTURE OF AIRCRAFT 
PROPULSION. 


THE 32nd Wilbur Wright Memorial Lecture, 
which Sir Roy Fedden delivered before the Royal 
Aeronautical Society on May 25, can only be de- 
scribed as monumental. The subject—‘* Power 
Plant, Past and Future ”—is so vast that something 
exceptional could be regarded as a foregone con- 
clusion, but it is doubtful whether many of the 
members of the Society expected that, in print, it 
would make a pamphlet containing at least 60,000 
words, occupying more than 90 pages and, even so, 
only accommodated within the available space by 
the omission of more than half of the illustrations 
referred to in the text. A “lecture,” by definition, 
is a discourse which is intended to be read, and, 
by tacit understanding and established custom, read 
by the lecturer. In the case of the Wilbur Wright 
Lectures, however, it seems that a new custom is 
becoming established, for the lecture to be read (if 
they can secure copies of it) by the audience ; since 
it is obviously impracticable for them to receive it 
in more than outline at the meeting at which it is 
presented. Whether, in normal circumstances, this 
tendency towards increasing length is to be criticised 
or not is a matter of opinion ; there are many sub- 
jects which could not possibly be surveyed ade- 
quately within the limits of an hour’s talk, and the 
permanent reference value of a discourse by an 
acknowledged master is a consideration which might 
well outweigh the convenience of the immediate 
hearers. Under the present war condition of an 
acute paper shortage, however, the position is 
different. Many more wished to hear Sir Roy 
Fedden’s lecture than the hall would hold; those 
who secured admission did not hear all of the 
lecture, because it was too long to be delivered in 
extenso, and the supply of printed copies was quite 
unequal to the demand. The members of the 
Society will receive it in due course in their T'rans- 
actions, but inevitably many would-be hearers and 
readers have suffered and will suffer disappointment. 
Having thus ventilated a grievance which we know 
to be widely felt, we may say without qualification 
that, as a survey of its most complex subject, the 
lecture achieved a standard which nothing short of 
an ad hoc text-book is likely to challenge. It con- 
tained a wealth of conveniently tabulated facts. 
Many of these are available to anyone who cares to 
undertake the considerable task of combing the 
published literature of aviation, but the comments 
and many of the incidental notes could not have 





been added by anyone less intimately associated 
with the developments recorded than was Sir Roy 


himself; and his share in the growth of British 
aeronautical engineering, as is well known, is almost 
if not quite unique. Not only so, but he is in a 
much better position than most of his contemporaries 
to take a broad view of the possible developments of 
the near future, in the light of his special knowledge 
of the current state of the science. Thus, while 
reasons of security prevented him from disclosing 
many details in justification of the opinions ex- 
pressed, it is still a reasonable assumption that the 
justification exists, even if subsequent experience 
should affect the weight attaching to individual 
influences ; no prophet can be expected to be right 
every time. 

Taking the historical portion of the lecture as 
read, therefore—the only course to adopt in the 
circumstances—we may attempt to summarise Sir 
Roy’s conclusions regarding the possible trends in 
the development of aero engines and the means of 
applying the power that they generate. The period 
of 20 years from 1919 to 1939, he remarked, was 
characterised, so far as aero engines were concerned, 
by the improvement of established basic types 
rather than by the introduction of novel designs. 
When the present war broke out, all the major 
aircraft-building countries had engines of about 
the same powers, namely, 800 h.p. to 1,100 h.p. 
The latest published figures relating to engines now 
in use show that Britain, the United States and 
Germany all have engines developing horse-powers 
between 2,000 and 3,000, the latter output being 
that of the Mercedes-Benz 610, a liquid-cooled in- 
line engine with 24 cylinders. Though this design 
is reputed to be only moderately successful, it seems 
that the present war should show a rate of develop- 
ment comparable with that of the last, that is, a 
power increase of about three times, attributable 
mainly to increased blower efficiency and improved 
distribution of the fuel, and, in the Allied countries, 
at any rate, to the remarkable team work of those 
engaged in aero-engine production, including the 
petroleum technologists. It is possible, in Sir Roy 
Fedden’s view, that the introduction of much- 
improved fuels, such as triptane in conjunction with 
tetra-ethyl-lead, may permit of compression ratios 
as high as 10:1, which might well revolutionise 
the power output and specific fuel consumption of 
aero engines. Direct injection of the fuel, he con- 
sidered, will eventually become universal, 

While military requirements after the'war may 
be expected to offer some field for engine types in 
which performance rather than cost is the criterion, 
production cost and maintenance must condition 
the design of commercial types. For future high- 
power air-transport power plants, the lecturer 
thought, it was difficult to be categorical about the 
relative merits of air-cooling and liquid-cooling 
types ; but the use of sleeve valves would probably 
predominate, and, by 1960, civil engines of 8,000 h.p. 
might be expected, but with a slightly higher specific 
weight than present-day military engines. Such an 
engine might have 42 cylinders, arranged in six 
banks of seven radial cylinders each; above that 
size, gas turbines would probably be preferable. 
For more immediate needs, however—say, during 
the next five years—the new engines required would 
fall into three main groups. The first was a military 
engine with an output of 4,000 h.p. to 4,500 h.p. at 
25.000 ft., for single-seat fighters and for bombers 
of very high performance; Sir Roy suggested a 
liquid-cooled H-type sleeve-valve engine for this duty. 
For large civil aircraft and long-range heavy 
bombers, he proposed an engine of about 6,000 h.p. 
of similar layout and also liquid-cooled, but with 
24 or 28 cylinders of somewhat larger bore than 
those of the military type, and moderate piston 
speed and supercharge. There should be scope also 
in this class for a four-bank 28-cylinder air-cooled 
radial engine, but he doubted whether more than 
5,000 h.p. would be obtained from any air-cooled 
engine in the next ten years. It would be possible 
to gear two such units together, but, on the basis of 
present knowledge, 10,000 h.p. would be “the 
absolute upper limit from a propeller point of view.” 
The next most urgently-needed type was probably 
one to give 3,000 h.p. at take-off and about 50 per 
cent. to 60 per cent. of this power as a continuous 
cruising output at 25,000 ft. to 30,000 ft. altitude ; 








this might be either a liquid-cooled 24-cylinder H 
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type or an 18-cylinder air-cooled radial. For medium- 
sized transport machines, 1,800 h.p. at take-off 
would be sufficient, with a similar percentage re- 
duction for cruising at 25,000 ft. to 30,000 ft.; a 
duty which might be undertaken by a civil form of 
the Rolls-Royce Griffon as a liquid-cooled type, 
or a 14-cylinder sleeve-valve engine of about 42 
litres capacity as the air-cooled alternative. In the 
same general range, an engine of about 1,300 h.p. 
would be required for medium-sized general-purpose 
transport aircraft ; say, a civil version of the Merlin 
or an up-to-date single-row nine-cylinder radial. 

In the third category—for feeder-line machines 
and trainers—the largest engine required would be 
of about 800 h.p. to 850 h.p., for which a revised 
Rolls-Royce Peregrine or a Bristol Aquila was 
suggested. The smaller engines in this group, Sir 
Roy considered, should all be air-cooled, though 
there was still considerable scope for refinements 
in design by comparison with the present very 
numerous t in this power classification, excel- 
lent though many of the existing models had proved 
themselves to be. 

On the subject of the gas turbine as an engine 
unit, the lecturer was naturally unable to go into 
details, but he was able to discuss in the abstract 
its probable position in relation to the reciprocat- 
ing type of prime mover, and to outline the 
technical principles governing its use. Considera- 
tion was given to three possible forms of power 
plant utilising the gas turbine; namely, the pure 
jet-propulsion turbine unit, the combination of 
jet-propulsion and turbine-driven propeller, and 
the composite piston-engine and turbine unit, using 
both jet and propeller.» For high-speed flying at 
high altitudes, with machines having endurances 
up to three hours and a range of about 1,500 miles, 
it appears, the pure jet-propulsion turbine plant 
could compete with the reciprocating engine and 
propeller. With the second arrangement—jet com- 
bined with turbine-driven propeller—the division of 
power between the two would depend to some extent 
upon the function of the aircraft in which it was 
employed, but would be of the order of 70 per cent. 
to 80 per cent. exerted by the propeller and the 
balance by the jet. The third arrangement would 
show the highest thermal efficiency, but Sir Roy 
doubted whether the specific weight of such a 
combination would approach that of the straight 
turbine unit, so that the fuel economy would only 
favour its adoption in the case of aircraft of long 
range—say, 3,000 miles to 4,000 miles. His con- 
clusion was, therefore, that the most sustained 
effort should be devoted to the improvement of the 
purely rotary machine, with a view to a flexibility 
and a rate of fuel consumption which would enable 
the turbine to compete successfully with the re- 
ciprocating engine in all but the low-power classes. 

The ultimate limit of propeller drives provided 
the lecturer with an opportunity for an interesting 
study, which led to the conclusion that problems of 
propeller design might well determine the future of 
the reciprocating engine as a power unit for aircraft. 
In the present state of the art, he considered it 
debatable whether conventional propeller-driven 
machines were practicable beyond speeds of about 
550 miles an hour at 20,000 ft. With increasing 
engine powers, it was to be expected that propellers 
would be used having more blades than the present 
maximum of four on one hub, and that, by the 
time that engines of 5,000 h.p. each were in pro- 
duction, contra-rotating airscrews would be avail- 
able to utilise that power. The weight of propeller 
hubs was already a serious problem ; and it might 
be necessary to introduce some form of hydraulic 
or spring damper to deal with the torsional oscilla- 
tions in the system, which were the chief obstacle 
in the way of using lighter blades. It would be 
increasingly necessary to develop lighter forms of 
blade construction to meet the needs of the heavy 
transport and bombing aircraft of the future, as 
the limiting diameter of the propeller with solid 
Duralumin blades appeared to be about 15 ft. 
Alternatives were compressed wood, hollow Duralu- 
min, or hollow steel, and of these the last-named 
might prove to be the ideal solution. A considerable 
increase in the range of the pitch-varying mechanism 
would be required in the future, together with a 
rate of pitch change up to 40 deg. a second. 








CIRCUIT-BREAKER 
DEVELOPMENT IN 
SWITZERLAND. 


ALTHOUGH a number of air-blast circuit breakers 
are now in service in this country, application is 
on a considerably smaller scale than in some parts 
of the Continent. It is clear from various papers 
read before technical institutions, and from other 
evidence, that British firms are now paying much 
attention to the development of circuit breakers of 
this type, but there has been a lag of some years as 
compared with the activities of some well-known 
Continental manufacturers. The reason for this 
delay may be conservatism and the reluctance of 
supply engineers to install semi-experimental appa- 
ratus which may possibly interfere with the con- 
tinuity of supply on which they set so much 
store, but the main reason is probably that the 
performance of the oil-break circuit breaker has 
been so satisfactory in Great Britain that no reason 
was felt for attempting to supersede it. In a paper 
entitled “‘ Circuit Breaker Developments in Switzer- 
land,” read by Mr. G. A. Meier, before the Associa- 
tion of Supervising Electrical Engineers, on April 18, 
the author, referring to the year 1930, said “‘ several 
oil circuit breaker explosions occurred on the 
Continent causing, unfortunately, some fatal casual- 
ties to personnel. This produced a strong demand 
for oil-less circuit breakers under the slogan ‘ Away 
with Oil.’” There have been oil-breaker failures in 
Great Britain, but certainly nothing has occurred 
which can be described in these terms. 

Not all makers or users would admit that the 
air-blast breaker is per se a superior article to the 
oil breaker, but it certainly has important qualifica- 
tions and when present manufacturing conditions 
are eased, considerable development may be expected 
in this country. As an historical summary of the 
corresponding development as it took place in 
Switzerland, Mr. Meier’s paper was of much interest. 
It was concerned, in the main, with the work of 
Messrs. Brown, Boveri and Company, but although 
this firm took a prominent part in Swiss progress 
in this matter, it did not dominate it and important 
steps due to Messrs. Sprecher and Schuh and the 
Oerlikon Company are referred to. 

Mr. Meier’s survey began at the year 1895, when 
Ferranti first used oil in a circuit breaker, but the 
application made by Charles Brown two years 
later represented what was really the first stage in 
the development of the normal oil circuit breaker 
as known to-day. The first three-phase, high- 
voltage heavy-duty oil breaker to be put into 
service was that at the Paderno power station, of 
which some particulars were given by Mr. A. C. 
Eborall on page 410 of the 76th volume of Ener- 
NEERING (1903). This breaker was capable of 
interrupting a circuit of 70 amperes per phase 
at 15,000 volts. At about the same time, the 
Oerlikon Company introduced the first “tube 
switch,” in which a plunger contact was pulled out 
from a closely-fitting insulating tube. This type 
of breaker was in wide use at one time, but its 
particular interest from the point of view of Mr. 
Meier’s survey is that he considers it may be 

ed as the forerunner of the modern “ hard 
gas”’ blast breakers in which the arc is quenched 
in an atmosphere generated by the volatilisation of 
synthetic insulating material. The Oerlikon Com- 
pany also introduced the pot type circuit breaker 
in which the arc was drawn in a small oil chamber 
as in modern low oil-content breakers. 

The work of Brown Boveri in this field included 
the construction of the first oil circuit breaker with 
built-in overload relays, the first breaker with 
vertical movement of the contact system, the first 
multiple-gap breaker and the first breaker with spring- 
operated opening mechanism set by means of a 
motor. Later developments, which were extensive 
in the field of application, were greatly assisted by 
the inauguration of a testing plant at Baden in 1930. 
After the Continental oil-circuit breaker failures, to 
which reference has been made, Brown Boveri 
eliminated the oil by replacing it with water. Much 
was heard of this development at one time, but Mr. 
Meier states that experience showed that above 30 kV 
the water had again to be replaced by oil. This 


limitation led to the introduction of what are known 
as low-oil-content breakers, Brown Boveri putting 
a line of breakers of this type on the market in 1933 
under the name “ convector circuit breakers,” 

In the same year the firm introduced its fing 
commercial air-blast circuit breaker. This carly 
model was quickly followed by a type in which the 
extinguishing of the arc was entirely separated from 
the operations of isolating and remaking the circuit, 
the extinguishing chamber and the isolator being 
connected in series. This development followed the 
discovery that the contact travel for the best ar. 
extinction under air pressure is very much smaller 
than the minimum contact clearance required for 
safe isolation under atmospheric pressure. This 
dual break is now a common feature of air-blast 
breakers. One reason for the favour with which 
breakers of this class are now regarded in many 
quarters is the short operating time. Some years 
ago an opening time for a breaker of 0-2 second to 
0-3 second was considered satisfactory, but it is now 
realised that much shorter periods than this are 
desirable both from the points of view of the 
destructive effect of the arc and the danger of 
apparatus on interconnected networks falling ont of 
step. Breaking times of 0-04 second to 0-06 second 
are quite normal with modern air-blast high-speed 
breakers. Periods of the same order can be obtained 
with oil circuit breakers, but the necessary arrange. 
ments are somewhat costly, whereas a short break 
period is an inherent feature of an air-blast breaker. 

It is now known that the behaviour of a circuit 
breaker under short-circuit conditions is greatly 
influenced by the recovery voltage across the 
breaker terminals, which is affected by the 
constants of the network to which it is connected. 
The voltage does not recover suddenly after the 
breaking of the circuit, but rises with a measurable 
steepness and often in the form of a damped oscilla- 
tion. An ideal circuit breaker which did not sup- 
press the current before the natural zero point, and 
which had an infinite resistance after that event, 
would show a transient voltage corresponding to 
the inherent recovery voltage of the circuit to which 
it was connected. An actual circuit breaker, how- 
ever, may tend to suppress the current before the 
zero point, with resultant increase in the rate of 
rise of the recovery voltage. In opposition to this 
tendency, the post-arc gap has a certain conduc- 
tivity ; this tends to damp out oscillations and lower 
the rate of rise of recovery voltage. A straight air- 
blast breaker has to deal with the transients en- 
countered, and at voltages below 33 kV, owing to the 
high natural frequencies and high currents often 
present, it is necessary to provide an abundant air 
supply. This increases the dimensions and cost and 
the matter is dealt with by employing dual arc 
extinction in which an auxiliary air gap, in series 
with a resistance, is employed. If the voltage across 
the main gap is high, the auxiliary gap breaks down 
and the shunting resistance acts as a damper on the 
oscillating system. 

It would appear from Mr. Meier’s paper that 
Brown Boveri build dual-arc breakers for circuits 
up to 60 kV. For higher voltages, however, multi- 
ple-series break straight breakers have been 
developed. It is stated that several hundred 
outdoor breakers are in successful operation on 
circuits up to 220 kV, and that designs have been 
prepared for 500-kV breakers, which are considered 
to be of interest from the point of view of trans- 
continental power transmission. Although it would 
no doubt be possible to build a very high-voltage 
breaker with a single break it would be very bulky 
and expensive and the air consumption very high. 
Investigations showed that manageable dimensions 
and air consumptions could be retained by providing 
two or more breaks in series. The early trials of 
this arrangement, however, disclosed difficulties, 
since the voltage was not evenly divided among the 
different breaks. In one case, with four breaks in 
series, it was found that one of the breaks had to 
deal with 71 per cent. of full voltage, instead of 
25 per cent. The matter has been dealt with by 
connecting condensers in parallel with the breaks. 
These very high-voltage breakers are almost 
necessarily of the outdoor type and must be capable 
of withstanding low temperatures with severe snow 





and ice conditions. 
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NOTES. 


Post-War EMPLOYMENT. 


On Friday last, May 26, the Government pre- 
sented to Parliament the promised White Paper 
on “ Post-War Employment Policy ” (Cmd. 6527: 
H.M. Stationery Office, price 6d.). In it, they accept 
responsibility for the maintenance of a “ high and 
stable ” rate of employment after the war and outline 
their proposals for securing this by the co-ordination 
of plans for public works, control of the volume of 
capital expenditure, and the utilisation of various 
means of regulating the purchasing power of the 
community. Further methods of stabilisation which 
are being considered are the variation of rates of 
taxation to augment or restrict spending power, the 
relation of wage increases to productivity, action 
against restrictive agreements and combines, and 
steps to ensure a balanced industrial development 
in areas peculiarly liable to recurrent spells of 
unemployment as a result of their dependence upon 
particular industries. Emphasis is laid on the 
importance of export trade, especially to the basic 
industries, such as engineering, shipbuilding, and 
the production of coal and steel, and proposals are 
made to promote a uniform level of employment in 
special areas by regulating—and, if necessary, 
prohibiting—the location of new industries, by 
facilitating the transfer of labour from one area or 
industry to another, and by attention to housing 
needs, which may have considerable effect upon the 
mobility of labour. As the advantageous applica- 
tion of these general principles can be assured only 
on the basis of experience and a fairly detailed 
knowledge of the economic influences at work, it is 
proposed to establish a permanent central staff, 
“ qualified to measure and analyse economic trends 
and to submit appreciations of them to the Ministers 
concerned.” The section of the White Paper which 
deals with the future distribution of industry covers 
the use of the war-time munitions factories as well 
as the question of new buildings. Factories not 
likely to be needed for the production of munitions 
after the war will be released as soon as possible 
and either leased or sold for civilian production. 
Industrialists contemplating the establishment of 
new factories, or the transfer of their activities from 
one area to another, will be required to notify the 
Government of their intentions before their plans 
reach an advanced stage, in case these plans may 
conflict with the policy of directing new factory 
development into the areas which stand most in 
need of further industrial diversification ; but enter- 
prises which are directed in conformity with this 
policy will be able to claim Government assistance 
to obtain short-term or long-term loans and, where 
necessary, share capital, 


Martne Tursrne RESEARCH AND DEVELOPMENT. 


An interesting development is announced to-day, 
from the office of the Shipbuilding Conference, which 
should have a far-reaching influence on the future of 
marine propulsion. This is the formation, by the 
joint action of all the British builders of marine 





Mr. P. B. Johnson, of Hawthorn Leslie and Company 
(chairman); Mr. H. R. Humphreys, of Cammell 
Laird and Company; Sir Stephen Pigott, of John 
Brown and Company ; Mr. H. Thompson, of Vickers- 
Armstrongs; Mr. A. L. Mellor, of Yarrow and 
Company; Mr. 8. 8S. Cook, F.R.S., of the 
Parsons Marine Steam Turbine Company; Mr. 
C. D. Gibb and Mr. F. W. Gardner, of C. A. Parsons 
and Company. Steps are being taken immediately 
to appoint a full-time Research Director, together 
with expert designing staff. The Research Director 
will be assisted by a Consultative Technical Com- 
mittee, to be selected from among the principal 
technicians in the industry. The Association, it is 
stated, will deal immediately with urgent problems 
requiring solution in the national interest, and 
will operate independently of the newly-formed 
British Shipbuilding Research Association, though 
in close liaison with it. 


Tue TRAINING OF MARINE ENGINEERS. 


Following a suggestion put forward in 1942, 
that a training organisation should be set up to 
prepare youths for positions as engineers in the 
mercantile marine, the Council of the Institute of 
Marine Engineers appointed a committee to develop 
the recommendation into a concrete proposal. The 
report of this committee has been adopted by the 
Council, with slight amendments, and has been 
forwarded to the Merchant Navy Training Board 
for consideration. It proposes that a college (or 
colleges) should be established, having separate 
departments for entrants who have attained to the 
standard of the common preliminary examination 
of the Engineering Joint Examination Board, and 
for those who have not reached this standard. The 
curriculum of the first department should be similar 
to that of the university course leading to the 
B.Sc. (Eng.) degree, or to the course leading to the 
Higher National Certificate. Candidates who com 
plete the course successfully should be awarded the 
diploma of the college, and facilities should be 
provided for those who have matriculated (or who 
hold a matriculation exemption) to obtain a degree. 
Workshop training, in addition to that provided 
by the college, is regarded as essential; at least 
two years of such experience in heavy engineering 
is deemed to be necessary, of which 25 per cent. 
might be remitted in consideration of time spent in 
the college workshops. The full course of training 
should occupy five years; the first to be spent at 
the college and to include both theoretical and 
workshop training, and the following four years 
to be spent in training on the sandwich system, in 
eight six-months’ periods of alternate college and 
practical work. The Council presuppose that such 


a system may be made possible by arrangement | hig’ 


between the college authorities and marine engin- 
eering firms. Entry to the first-named department 
of the college would be by competitive examination, 
but entry to the second department would be by 
selection, by a committee appointed by the govern- 
ing authority. In preparing their draft scheme for 
this second department, the Council assume that, 
in due course, a compulsory system will be estab- 


steam turbines, of a new Research and Development | lished whereby only persons who have reached a 
Association to deal with the application of steam | definite standard of practical and theoretical quali- 
and gas turbines to the propulsion of ships. The | fication will be allowed to sign on as seagoing 
new Association has been formed, in the words of | engineers. The purpose of the second department 
the _announcement, “to secure the maximum | would be to enable this standard to be reached by 
possible development in these types of propulsion | those who, though they have completed a satis- 
to merchant ships as well as to warships ” and will | factory engineering apprenticeship, have inadequate 
“link up with and carry on the work initiated by | technical education, and by selected engine-room 
the late Sir Charles Parsons in the works of Messrs. | ratings. The course of study in this department 
The Parsons Marine Steam Turbine Company, | would occupy four months. It is recommended that 


Limited.” The announcement continues : 


“The | a third department should be formed to provide a 


establishment of the new Association arises from the | course of study for those who are qualified by sea 


desire of all the marine-turbine manufacturers to| 


service to sit for a Government certificate of 


harness immediately the full technical ability of the competency, and that the appropriate Government 
industry in the far-reaching developments which are | department should be asked to approve this course 
now taking place in consequence of progress pre-| and to allow, to those who have passed its final 


viously achieved by the Parsons organisation itself.” | 
The Association is to be known as the Parsons and 
Marine Engineering Turbine Research and Develop- | 
ment Association—a title which, we suggest, will 
need to be abridged for general usage—and consists 
of 19 member firms, representing the whole of the 
turbine-building works normally engaged in marine 
engineering. The Council of Directors comprises 





examination, exemption (subject for subject) from 


| the Government examination except in the Engi- 


neering Knowledge examination. This, it is sug- 
gested, should be held by Government surveyors 
as at present. Pending the building of a national 
college of the type outlined, it is suggested that, on 
the cessation of hostilities, certain existing Govern- 
ment training establishments might be utilised. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS, 
(Continued from page 394.) 


Te discussion on the five papers presented to the 
Institution of Naval Architects and forming a sym- 
posium on marine water-tube boilers was resumed 
on Thursday, May 11. A summary of the opening 
proceedings and of the discussion at the meeting of 
Wednesday, May 10, will be found on page 393, 
ante. The chair at the meeting of Thursday was 
occupied by Dr. 8S. F. Dorey, and we commence 
below our report of the proceedings at that meeting. 

The discussion was opened by Mr. E. L. Denny, 
B.Se., who dissented from Mr. Austin’s view that 
naval and merchant ship water-tube boiler practice 
should not be confused ; experience at Dumbarton 
showed that the two classes overlapped to a con- 
siderable extent. He agreed with Mr. Austin in his 
aversion to the excessive number of electrical and 
mechanical devices now being used, which required 
highly-experienced personnel to operate. The as- 
sumption in the papers that forced draught was 
entirely successful might be challenged. It was 
difficult to make casings perfectly airtight when there 
was a pressure of more than about } in. water gauge 
in the combustion chamber. Balanced draught 
appeared to be the best solution, but it was costly. 
The closed stokehold offered another solution, as did 
the air jacket, though the latter involved difficulties 
regarding expansion joints. Mr. McFarlane had 
alluded to the low-pressure closed stokehold. It 
seemed that the question of casing joints and 
draught deserved more serious consideration than 
it had received hitherto. It was once accepted that 
the output of a boiler depended on its generating 
surface, but now it seemed to be held that it 
depended almost wholly on its radiant surface and 
that the banks of generating tubes merely affected 
thermal efficiency and were replaceable to a great 
extent by economiser surface. It had been the 
experience of his firm that when an ultra-light- 
weight boiler was required the natural-circulation 
boiler was as good, from a weight point of view, as 
the forced-circulation design, while it was con- 
siderably simpler to operate. His company felt 
that the limit for natural circulation had not yet 
been reached and accordingly preferred that system. 
Their experience with superheaters had showed the 
expanded tube type to be satisfactory, though the 
type with separately-withdrawable elements had 
certain advantages. He preferred economisers to 
air heaters, as he had found the latter rather cumber- 
some and expensive. 

Mr. G. A. Plummer expressed the opinion that 
igher pressures and temperatures than those speci- 
fied in Mr. Austin’s paper could be justified for 
marine work. Nevertheless, even the moderate 
pressure of 450 Ib. per square inch, involved in- 
creased consideration of feed water conditions. For 
instance, the alkaline agent for low pressures, lime, 
was practically insoluble at pressures above 450 lb. 
per square inch and corresponding temperatures, and 
would not provide any protection against corrosion. 
Internal corrosion was one of the greatest difficulties 
in marine practice with either moderate or high 
pressures, and there was always the possibility of 
condenser leakage with resultant scale formation. 
The remedy was feed water conditioning. For the 
removal of scale, if formed, the modern method was 
chemical rather than mechanical treatment. The 
external desuperheater referred to in the Babcock 
and Wilcox paper, appeared to have several advan- 
tages over the type fitted inside the steam drum. 
He had used external desuperheaters with La Mont 
boilers up to a pressure of 1,500 lb. per square inch 
and a final steam temperature of 950 deg. F. with 
great success; these had been arranged for forced 
circulation with a constant flow of water through 
them. It appeared, however, that there might be 
a risk of serious concentration of the desuperheater 
water occurring in the Babcock and Wilcox design as 
the water was obtained from the boiler drum and the 
amount of natural circulation available was pro- 
blematic. He had seen similar arrangements choked 
with mud. In comparing the various designs, a use- 
ful criterion was the number of B.Th.U. released per 
square foot of exposed radiant heating surface per 
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hour. In the Babcock and Wilcox design this figure 
at overload rating would seem to necessitate a very 
high furnace temperature and he would suggest 
further water-wall cooling to avoid undue trouble 
with refractories. 

Continuing, Mr. Plummer said he had had con- 
siderable experience in the design and operation of 
both land and marine installations of the La Mont 
type. The design put forward in the symposium 
showed a saving of weight of 20 tons over the 
lightest natural-circulation boiler proposed. Several 
La Mont boilers made by his own firm had been in 
marine service for some years under similar tem- 
perature and pressure conditions to those specified 
in Mr. Austin’s paper. These boilers showed an 


evaporation /weight ratio of 2-0 as against the 1-0) 


to 1-2 cited by Sir George Preece for current naval 
practice. While not advocating such extreme 
restrictions in weight and space for general mer- 
cantile marine use, this high ratio indicated what 
could be accomplished by forced circulation. No 
difficulties whatever had been encountered with the 
steel-tube economisers employed with La Mont 
boilers ; this condition being due to the facilities 
for re-circulating boiler water at low loads, thus 
ensuring that the economiser metal temperature 
was never down to the dew point of the flue gases. 
In conclusion, Mr. Plummer suggested that Mr. 
Austin should complete the symposium by giving 
a second paper comparing the four proposals put 
forward from the point of view of the shipowner. 
Mr. A. L. Mellor, referring to the evaporation/ 
weight ratio, pointed out that the pressure parts of 
boilers for merchant vessels had to conform to the 
requirements of the Classification Societies, and that, 
moreover, many superintendents asked for scant- 
lings to be increased as compared with naval practice 
in order to make sure of reliability and long life. 
This also applied to refractories, which were used 
to a greater extent in boilers for merchant vessels 
than in those for naval service, and, in consequence, 
represented a very large proportion of the weight 
of the boiler. The amount of insulation called for 
in the merchant ship boiler was much more than 
the Admiralty demanded. The views of super- 
intendents on the question of accessibility and 
cleaning must be considered. He preferred drums 
of large diameter, in spite of the extra weight 
entailed ; the greater accessibility thereby secured 
reduced the time required for cleaning and ensured 
a quicker turn round. Small headers, moreover, 
involved a multiplicity of doors and joints. The 
evaporation /weight ratio figures cited by Sir George 
Preece were normal ratings, but there were many 
boilers of the conventional naval type in which 
the weight of steam produced per hour was at 
least twice the weight of the boiler. It had been 
suggested that the draught fan power required 
with air heaters was considerably greater than 
with economisers, but this seemed to be determined 
by the area of the air passages allowed. As far as 
cleaning was concerned, there could be very serious 


trouble with economisers, especially under war-time | 


conditions. It seemed as if Mr. Austin’s paper 
advocated a more extended use of water-tube boilers 
in merchant ships, especially of low powers, and he, 
Mr. Mellor, agreed that the pressure and temperature 
specified were well chosen for such an introductory 
movement. At the same time, the paper 

that the target should be a pressure of 600 lb. per 
square inch, and a temperature of 825 deg. F., and 
it was to be hoped that the lower figures, if they 
were adopted, would soon be displaced by the 
higher pressures and temperatures. Superheat 
control by means of an adjustable regulator had 
been called crude, but it was simple and worked 
without trouble. Regarding automatic control, he 
knew of a 40,000-h.p. vessel on which there was a 
modified automatic control, and the vessel could be 
manceuvred without the aid of tugs off the mouth 
of a river where there were a great many sandbanks. 
There were ten boilers in two boiler rooms, and 
during the manceuvring period each stokehold was 
manned by two men only. The control regulated 
the fuel oil supply for the different powers needed, 
and there was no smoke. He did not think that 
feed water conditioning had yet reached the stage 
of ensuring complete freedom from internal scale, 
and the aim of the designer should be to have tubes 


which were practically straight so that they could 
be cleaned mechanically. 

Mr. H. J. Wheadon was of opinion that boiler 
designers were able to offer shipowners much more 
attractive designs than those limited by the specifica- 
tion under discussion. A number of shipowners had 
years of experience with vessels having machinery 
working beyond the specified limits and would there- 
fore expect further economies from any new designs. 
He thought the 85 per cent. efficiency at normal load 
adopted in the proposal was too low; an efficiency 
of 88 per cent. could be reached without undue 
extra cost and risk. On the superheater question 
he considered that, with steam temperatures ap- 
| proaching the maximum that could be allowed with- 
out employing special heat-resisting steels, a marine 
| boiler design should provide for a very precise 
regulation of the final steam temperature. He won- 
dered why the rotating regenerative air heater had 
been neglected in all the papers; there had been 
considerable satisfactory experience with it and 
many owners would prefer it for their new construc- 
tions. One of the drawbacks of the steam turbine 
was its limitations when the vessel was going astern 
compared with other types of machinery. He 
thought the oil burning equipment was partly to 
blame. At present a vessel proceeding ahead at a 
reduced speed had to use burners with smaller 
orifices than at full speed to secure efficient combus- 
tion conditions under the reduced power demand. 
If, for any reason, full astern power was demanded, 
the full output of the boiler could not be obtained 
until full-size orifice nozzles had been fitted. What 
was required was a really efficient and reliable 
variable-output burner so that the required steam 
could be obtained at short notice. He suggested 
that many troubles with marine water tube boilers 
in the past would not have occurred if there had 
been a thoroughly experienced and water-tube boiler 
minded staff. 

Mr. C. W. Parris referred to the question of the 
formation of bonded deposits on economiser tubes, 
dealt with in an appendix to Mr. Austin’s paper. 
This was a difficult condition at present in land power 
stations and had been discussed in a paper recently 
presented by Mr. J. R. Rylands and Mr. J. R. 
| Jenkinson before the Institution of Electrical En- 
gineers.* The catalytic action of ferric sulphate had 

been well established and there was an important 
| difference between the deposits from coal and those 
from oil. Vanadium pentoxide was commonly 
present in flue dust when oil was burned; Mexican 
and Venezuelan oils having as much as 12 per cent. 
Half the world’s production of sulphuric acid on a 
| commercial scale employed vanadium pentoxide as 
a catalyst, this substance having replaced the much 
more expensive platinum. Moisture was always 
present in flue dust when oil was burned, Mexican 
the combustion of hydrogen and, therefore, the 
formation and deposition of sulphuric acid would 
proceed rapidly and quite independently of the dew 
point temperature. There were thus present in 
| the economiser all the conditions for sulphuric acid 
manufacture and as long as vanadium-containing 
oil was burned this state of affairs was unavoidable. 
There was thus no basis for the argument in some 
of the papers that unprotected steel tube econo- 
misers would be immune from attack if fed with 
water at a temperature of 320 deg. F. or over. He 
considered, therefore, that Mr. Austin was quite 
| right in specifying cast-iron protection for econo- 
| miser tubes. He regretted that an example of a cast- 
|iron protected economiser had not been given in 
|any of the papers. In the Yarrow design, there was 
| evidence of the adoption of successful land practice 


in the provision of hoppers for the collection of dust. 


| In this respect the design was in front of the others. 
(T'o be continued.) 














| 





| ASSOCIATION OF ENGINEERS OF FIGHTING FRANCE.—A 

meeting of the Union des Ingénieurs et Techniciens de la 

France Combattante will be held at 5 p.m., on Monday, 

June 5, at the Institution of Mechanical Engineers, 
| Storey’s Gate, St. James’s Park, London, 8.W.1. Madame 
| A. R. Weill, A.Inst.P., of the Cavendish Laboratory, 
| Cambridge, will deliver an address on “ La Diffraction 
| des Rayons X Appliquée a I’Etude des Métaux.” Pro- 
| fessor M. Cathala of the University of Toulouse will 
| preside. 


' * See ENGINEERING, vol. 156, page 517, ef seg, (1943). 
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LETTERS TO THE EDITOR. 


THE DRAUGHTSMAN 
STATUS. 


To THe Eprror or ENGINEERING. 


Srr,—I note with interest the editorial article 
in your issue of May 5 and the three letters which 
you published subsequently. The former sets out 
a strong case very fairly against the formation of 
an institution. An assumption with which I do 
not agree, however, is that its members would be 
necessarily disgruntled. There must be in this 
country at the present time a large number of men 
who are capable of drawing (and in so doing 
designing) a complicated mechanism or structure 
conforming to design efficiency and production 
requirements. An institution with such a member. 
ship, whose chief aim would be to ensure that there 
was a constant flow of qualified juniors, would thus 
do work which is not at the moment performed by 
any existing body. 

Many firms do make it a provision that the 
possession of a National Certificate (ordinary grade) 
on the part of their works apprentices is essentia] 
before promotion to their drawing offices. This is 
a step in the right direction, but many juniors 
then are encouraged to regard draughting experience 
only as a requirement necessary to obtain the 
executive position which will qualify them as 
engineers. They thus lose sight of the fact that 
there is as much important engineering work done 
on the drawing board as away from it. 

Mr. Lee’s insistence on an institution requiring 
set standards in workshop and draughting experi- 
ence, with recruitment by examination, appears 
to me to be the answer to Mr. Doig’s assertion that 
the A.E.S.D. is a body which performs the duties 
outlined in my first letter. As a member of the 
above has remarked, it would be interesting to 
ascertain the percentage of the 40,000 draughtsmen 
who fulfil the requirements set out in my letter. 
In any case, whereas the strength of a trade union 
is derived from its numbers, that of an institution 
is derived from the quality of its membership. 

I would conclude by stating that, if qualified 
draughtsmen themselves would co-operate whole- 
heartedly, in time the words “ qualified draughts- 
man ” would apply no longer to a copyist, but to a 
component designer. 


42, Cromwell-road, 
Winchester. 
May 25, 1944. 


AND HIS 


Yours faithfully, 
Artuur R. SHort. 


To THe Eprror or ENGINEERING. 


Sm,—As a former draughtsman with a fairly 
varied experience, I have been naturally interested 
in Mr. Short’s proposal to form an Institution of 
Draughtsmen, and in the comments upon it in your 
editorial article and the subsequent correspondence. 
There is one aspect of the matter, however, which 
does not appear to have been discussed, namely, 
that while there are widely differing grades of tech- 
nical expertness among the draughtsmen in engin- 
eering industry to-day, the industry itself is so 
varied that it needs all these several grades and 
must continue to need them. This being so, there 
appears to be no point in trying to bring about 
more uniform standards of competence. A general 
levelling down is not to be considered; but a 
general levelling up, while it would probably lead 
to local improvements in the quality of the work, 
would lead also to a waste of good training in many 
cases by the use of relatively highly trained men on 
work for which a much less degree of skill would 
be sufficient. It would still be the case, I should 
expect, that the draughtsman who could secure 
admission to a senior institution would do so rather 
than join a new society with lower standards ; 
comparatively few would be likely to join both— 
there would be little object in doing so. 

Yours faithfully, 
BM/BDGE. 
London, 8.E.26. 
May 30, 1944. 
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THE BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION.* 
By WitrRip AYRE. 

(Concluded from page 405.) 


Ir is not contemplated that the work ofthe B.S.R.A. 
will supersede any scheme of specific research under- 
taken at the National Physical Laboratory ; neither 
will it affect its independence as a national institution 
in relation to its convenience for private research nor 
the dissemination of the results of its activities. In 
the past, the Tank Advisory Committee of the William 
Froude Laboratory have generously endorsed sugges- 
tions submitted by the industry through the Tank 
Committee of the Shipbuilding Employers’ Federation 
in a practical manner. 

There are important directions in which the univer- 
sities and technical colleges can contribute to the work 
of shipbuilding research. It is not the primary object 
of the B.S.R.A. to provide facilities for pure research, 
that is, investigation of a subject without any regard 
to its ultimate application or usefulness. Those univer- 
sities and colleges which have catered in the past for 
the study of naval architecture, and which have already 
contributed much to the science of shipbuilding, 
including marine engineering, are more particularly 
suited for this particular kind of research. It is hoped 
that the valuable work which these institutions can 
perform will continue and the results made available 
for the benefit of the Association. Much reliance will 
necessarily require to be placed on the facilities afforded 
by the universities and technical colleges for training 
of skilled technicians qualified to work in the field of 
scientific research. 

An important feature of the Association will be the 
gradual building up of a library of information. There 
is a vast amount of useful scientific data dispersed in 
the leaves of publications that are often inaccessible 
and unknown to shipbuilding technicians. It is 
essential that a record of every published treatise and 
other sources of information concerned with the scope 
of the Association’s work should be prepared on a 
carefully co-ordinated and indexed basis. 

It can safely be said that the 7'ransactions of the 
technical institutions and the of the shipbuilding 
and marine-engineering journals are the media — 
which the constant flow of new shipbuilding intelli- 
gence is usually disseminated. This has been of con- 
siderable convenience and of the greatest value. It 
has brought to the desks of student, investigator, 
scientist and practitioner alike a wide range of technical 
subject matter. There is no reason to suppose that 
the usefulness and scope of the technical institutions 
and Press will be curtailed in any way by the activities 
of the B.S.R.A. Rather are they likely to be increased 
to the fullest extent that the Association might be at 
liberty to make the result of further researches avail- 
able for publication. 

In the following brief references to subjects that 
might appear to warrant investigation, there is no 
question of presuming to anticipate the policy of the 
B.S.R.A.; the object is merely to annotate a few 
technical matters which appear to the author to 
scope for improvement by scientific research. Many 
other questions with which the industry is closely 
concerned might be adjudged of equal or greater 
importance. 

(a) Standard Nomenclature.—One of the foremost 
tasks of the B.S.R.A. might well be the establishment 
of a standard nomenclature and symbols for the various 
terms employed in shipbuilding. Naval architects, 
technicians and others interested in the many “ones of 
naval science have long considered this to be a pre- 
requisite to an orderly study of technical literature. 

(b) Tonnage Regulations.—The present statutory 
regulations for calculating registered tonnage exercise 
a restrictive influence on the development of scientific 
ship design. This, surely, deserves immediate recon- 
sideration and energetic action with a view to reform. 
There is a considerable body of competent opinion in 
shipbuilding and shipping interests throughout the 
world which can testify to the incongruity of the 
existing systems of tonnage measurement. Certain 
of the provisions seriously threaten the attainment of 
maximum seaworthiness and stultify, to no small 
degree, p' in efficient ship design. 

(c) Recording of Ship Performances.—The potential 
value of laboratory tank testing is well known. Its 
actual value, however, is considerably reduced unless 
the results can be properly co-related with correspond- 
ing performances attained on full-scale trial trip or sea 
service. This subject is of considerable importance to 
shipbuilding research. An interpretation of sea speed 
in terms of trial performance is long overdue. It 
is obvious that any appraisal of sea speed should be 
linked with state of loading, condition of hull and 





* Paper presented at a meeting of the Institution of 
Naval Architects, held in London on Thursday, April 20, 
Abridged. 
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weather conditions, in association with an agreed 
percentage of maximum rated engine power. For the 
purpose of ensuring greater accuracy, indicator mechan- 
ism for i wer di is capable of further 
development by magnifying records on a larger scale 
than is possible with the present instruments. Simi- 
larly, the ape of a code of procedure, to ensure 
that records of ship speed, power and fuel consumption 
are endowed with a greater degree of dependability, 
appears desirable. For example, in any attempt to 
establish fuel-consumption performances for any type 
of propelling machinery, it is essential, in assessing the 
average horse power that is developed continuously by 
the engines during the period in which the fuel con- 
sumption is measured, that accuracy can be relied on. 
Lack of confidence in the correctness of the means 
adopted to obtain results of service performances 
causes observers to discount their value for purposes 
of research development. 

(d) Design Data.—The reliance often placed on 
empirical formule in the preliminary stages of ship 
design has a degree of importance seldom fully recog- 
nised. The provisional determination of ship dimen- 
sions and proportions, estimates of coefficients for hull 
form, carrying capacity, stability, horse power, pro- 
pulsive and mechanical efficiencies, speed, engine sizes, 
fuel consumption—these are typical of the kind of 
ready-use data that are of great convenience in the 
initial stages of ship designing. In the Transactions 
of the various societies, in the pages of the technical 
Press, and in ship-designing offices, there is a wealth 
of scientific material which, if collected, analysed and 
recorded in a readily ible , would fill an 
urgent need and, after proper treatment, could not 
fail to indicate future lines of investigation. 

(e) Structural Design and Fittings.—Notwithstanding 
the steady and improvement that has been 
made in ship structural design, it is clear that the future 
will see still further advancement. The war-time 
experience of shipowners carrying cargoes of infinite 
variety at deep load draughts might well provide 
useful knowledge of the behaviour of many structural 
items in this condition—items which may require special 
consideration by builders and classification societies 
alike in future designs. Offering scope for further 
improvement are: framing and its connections to 
tank top, ess | and girdering arrangements, 
hatchways and steel covers, bridge structures, and 
many other parts s ited by ship-repairing experi- 
ence. Mild-steel stern frames and rudders, for ex- 
ample—a useful product born of war-time stringency 
and electric-welding development—might be more 
extensively used in the future in place of cast steel 
and solid forgings. Similarly, replacement of welded 
steel structures in engine design for cast iron is an 
established line of development. Rudder design offers 
scope for improvement. There would seem to be little 
merit in continuing the adoption of multiple bearings ; 
it is a relic of a past—a sailing ship—age. The subject 
of stress in propeller blades has attracted some pro- 
minence in recent years. The wider adoption of pitch 
variation has brought to light cases of weakness in 
blade scantlings. yom of the methods employed to 
determine blade thickness leave much to be desired. 
It seems, therefore, that some generally accepted 
standard method for determining propeller scantli 
is a desirable object for research. 

(f) Electric Welding.—No subject having any relation- 
ship with shipbuilding has attracted greater attention 
and caused more intensive study in recent years than 
the potentialities of electric welding as a means of 
displacing riveted work. War-time demands for 
increased output by the employment of operatives 
who could be trained in the quickest time have given 
a stimulus to welding. Important changes in design 
have been necessitated by the adoption of electric 
welding in different parts of ship structure. The 
extent of welding adopted in the big fleet of United 
States war-time cargo ships is approximately 90 per 
cent. to 95 per cent. Experience of these vessels in 
the shipowner’s laboratory of sea service will provide 
much valuable material to aid researchers, ship de- 
signers, and classification societies in the future. In 
view of the work being carried out by the Welding 
Research Council under the auspices of the Institute of 
Welding and the Admiralty Ship Welding Committee, 
it is not expected that the B.S.R.A. will so much extend 
its activities to investigations in this field as seek close 
co-operation with these organisations. 

(g) Cargo Handling Equipment.—Derricks and winches 
have had a long life in their purpose of loading or dis- 
charging cargo between shore and ship’s hold. Con- 
sidering the progress that has been made in the develop- 
ment of handling appliances, the substitution for 
derricks and winches of cranes—electric, hydraulic or 
steam driven—might deserve investigation from a 
long-term commercial aspect. Collaboration with the 
shipping industry will provide opportunity for valuable 
interchange of views and experience on this subject. 
In regard to the respective claims for and against 











steam, hydraulic or electric deck machinery, detailed 








investigation of all the circumstances can alone provide 
material for the expression of authoritative opinion. 

(h) Deck Coverings.—The scarcity of wood of the 
required quality for ships’ deck coverings, in present 
circumstances, has necessitated the adoption of sub- 
stitute compositions. Some of these are not com- 
pletely satisfactory for their from the aspect 
of thermal conductivity, anti-corrosive properties and 
weight. Research and inventiveness would appear 
desirable with the object of developing alternative 
coverings suitable for exposed decks, cabin floors and 
public rooms in vessels at costs and weights 
comparable with wood or other materials commonly 
employed in pre-war shipbuilding practice. Deck 
coveri possessi these essential qualities that 
might be capable of being deposited by a process of 
spraying would fulfil a most desirable requirement. 

(i) Plastics.—In recent years, the term “ plastics ” 
has become a topic of much curiosity, comment and 
conjecture. In considering its possible application to 
shipbuilding and marine engineering, the present extent 
of development, especially in regard to limitation of 
size and degree of resilience from the strength point of 
view, does not appear to indicate that immediate 
se a to any substantial extent can be anticipated. 

his applies particularly to any question of Slicties 
supplanting structural members or important machinery 
parts as a means of providing a better material at an 
economic cost. A moulded plastic material can have 
only a limited appeal if it fails to offer physical pro- 
perties equivalent to those of the _— it is expected 
to displace. Plastics have many desirable properties, 
but their ultimate usefulness to shipbuilding will be 
viewed in the light of their ability to replace, on a 
commercial basis, steel, timber or brass. 

(j) Marine Corrosion and Fouling.—This subject is of 
great importance to the propulsive efficiency of ships. 
Corrosion and fouling of the underwater hull causes 
either a loss of speed or an increase in fuel consumption, 
or both. The iron and steel industry, it is understood, . 
is now investigating metallurgical problems concerned 
with corrosion and anti-fouling, and the Association of 
Ships’ Compositions Manufacturers is also e in 
research in the anti-corrosive and anti-fouling properties 
of protective coverings. The results of these researches 
cannot fail to be of considerable interest and value. 

(k) Propelling Machinery.—In the field of marine 
propelling machinery, there are many opportunities for 
development, though it is safe to presume that no 
existing system of propelling-power generation will 
completely disappear. Contemporary economics of 
sea transport will alone influence the popularity of 
one type or another. 

(l) Steam Reciprocating Engines.—Immediately before 
the war, the design of steam reciprocating engines had 
shown commendable progress, chiefly because ship- 
owners showed an increasing preference for Diesel 
engines. There would appear to be scope for some 
further development in which extended use is made of 
increased revolutions, higher steam temperatures, more 
efficient valve gear, and maximum extraction of usable 
power from exhaust heat. 

(m) Scotch Boilers—Among features suitable for 
in igation are restraint of funnel-base temperature, 
control and utilisation of escaping heat, automatic 
regulation of air, water and fuel supply, mechanical 
means for mixing, measuring, feeding and stoking fuel, 
measures for ensuring efficient combustion of fuel in 
varying conditions of steam demand, devices to limit 
time lost in boiler cleaning, and better standards of 
heat insulation. A common basis of determining the 
power rating of Scotch boilers for sea service and trial- 
trip purposes is also a matter on which authoritative 
expression of competent opinion is urgently desired. 

(n) Water-tube Boilers—The growing tendency to- 
wards higher speeds, and increased power requirements, 
together with the wider adoption of geared turbines, 
has created a greater demand for water-tube boilers. 
In many types of naval ships and other high-powered 
vessels, quick steam-raising and wide flexibility are 
operational necessities. The adoption of water-tube 
boilers in British war-time cargo liners has directed 
some attention to the potentialities of this type of 
steam generator. In the bulk of the American-built 
cargo vessels, water-tube boilers were, no doubt, 
adopted principally as a matter of manufacturing con- 
venience. Matters concerned with the future develop- 
ment of water-tube boilers may not be confined par- 
ticularly to the B.S.R.A. The interests of other indus- 
tries, more intimately concerned with their manufacture 
and marketing, are equally important, and their 
research organisations may have problems which they 
deem it necessary to investigate. Opportunity will be 
taken to secure close collaboration in such matters. 

(0) Steam Turbines.—The claims of the steam turbine, 
customarily fitted in association with water-tube 
boilers, are urgent and reasonable. This, again, is 
apparently due to the rising trend in ship speeds. 
Beyond the power limitations attributed to reciprocat- 
ing steam = other than the most modern and 
partly unorthodox designs, the obvious choice is 
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between geared-turbine or Diesel propulsion. The 
scope for development in turbine practice is by no | 
means governed by past practice ; further simplification 
of design, particularly for use in cargo vessels of moder- 
ate speed, might well be worth while. 

(p) Diesel Engines.—Up to 1939, Diesel propulsion 


was increasing at a relatively quicker rate than any | stated, “no problem of general unemployment in the | 


competing type of steam machinery. Statistics of | 
world total tonnage production, steam and motor, show | 
that the proportion of Diesel-engined tonnage increased | 
from about 40 per cent. in 1929 to over 60 per cent. in | 
1939. British-built Diesel-engined tonnage did not, 
however, show the same increase in comparison with 
progress in Continental countries. To-day, there is a/| 
wide choice of Diesel engines available for the ship- 
owner—single and double-acting two-cycle and single 
acting four-cycle, with or without supercharge, opposed- 
piston or geared installations. The war-time mobilisa- 
tion of all available production capacity for Diesel | 
engines, particularly concerned with the smaller powers, 
might give an important stimulus in the post-war era 
to the development of geared Diesel propulsion. High 
Diesel-engine speed—a practical requirement, in asso- 
ciation with low screw revolutions—a technical advan- 
tage—by an effective union through the intermediary 
of the electric slip or hydraulic coupling, may hold con- | 
siderable commercial possibilities. 
(q) Diesel and Turbo-Electric Drive.—The use of high- | 
8 Diesel engines, or turbines, in conjunction with | 
electric transmission for screw propulsion is more | 
particularly applicable to specialised types of ships. 
Flexibility of control under varying conditions of | 
torque and, in the case of Diesels, the possibility of using 
multiple high-speed engines, each coupled to its own | 
generator with propeller power controllable from the 
navigating bridge—these are all advantages which may | 
keep alive and stimulate further interest in such modes 
of power transmission, which, in the past, have been | 
handicapped by questions of capital and, perhaps also, 
running cost. 
(r) The Gas Turbine.—What of the future of the gas | 
turbine ? The commercial possibilities are interesting. 
Much progress has been made in this direction by Swiss 
engineers. The gas turbine, however, involves the 


and opens a wide vista for engineering research. 

(s) Auxiliary Engines and Equipment.—The necessity 
for reliability and efficient functioning of auxiliary | 
engines, and devices directed to secure highest economy | 
in operational costs, is sometimes not fully appreciated. 
The correct choice and positioning of auxiliary equip- 
ment are features of some importance in economical | 
ship design. Notwithstanding recent progress, there | 
would appear to be scope for further improvement in 
the design of pumps for bilge, ballast, sanitary and | 
other water services, generating plant, cargo-handling | 
machinery, steering-gears, refrigeration, superheaters, 
condensers and economisers, feed-water systems, 
evaporators, preheating devices and other auxiliaries. | 
On the relative commercial advantages of steam, hydrau- | 
lic or electricaily-driven auxiliary machinery, and of 
steam or oil engine-driven generators, more authorita- 
tive opinion based on detailed investigation of past 
experience would be an advantage to shipbuilders, 
engine-builders and shipowners. 

(t) Propellers—The materials most commonly em- 
ployed in propellers are cast iron and bronze. Apart 
from the inherent advantages of bronze, choice is some- 
times decided by the respective first costs. Between 
the limits of the properties of propulsive efficiency 
attributed to the use of these two metals, there would 
appear to be some inducement to research into the 
practicability of using a material “in between,” even 
if a better material cannot be found. The possibilities 
of malleable cast iron, cast steel, stainless steel and 
welded mild steel might be worth oe The 
question of mechanically-controlled variable-pitch pro- 


| 


pellers and their use in ocean-going ships offers a fruit- 


ful field for exploration. For certain types of vessels 
the manceuvrability so obtained can be of considerable 
advantage. Jet propulsion is not, of course, a new 
thing in ship design; there is, in fact, a good back- 
ground of experience on which to draw if it were 
desired to give further thought to this system. 
Consideration is at present being given to the estab- 
lishment of headquarters for the B.S.R.A. and the 
appointment of a Director of Research with appropriate 
scientific personnel. The general character of the more 
pressing problems of industry research indicate that 
practical results might be more quickly achieved if the 
Association’s activities were located, at least in its early 
stage of development, in a shipbuilding area. Discus- 
sion and collaboration with the various interests con- 
cerned with the aims of the B.S.R.A. are being con- 
ducted with the object of urging forward, as quickly as 
present circumstances permit, the industry’s plans for 
research. A Director of Research, whose duties will 
be to organise the work of the Association according to 
the policy prescribed by the Research Council, and as 
advised by the Research Board, must be appointed. 
It is hoped that there will be no undue delay in this. 
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LABOUR NOTES. 


Tue Government's plans for ensuring full and steady 
employment and the avoidance of slumps and booms, 
after the war, are outlined in a White Paper which was 
issued on Friday last week. ‘“ There will be,” it is 


years immediately after the end of the war in Europe. 
Though there will be risk of unemployment due to the 
dislocation involved in the gradual change from war 
to peace, the total man-power available will be insuffi- 
cient to satisfy the total demand for goods and services.” 


The long-range policy indicated is one of expansion 


junder which unemployment will not only be cured, 


but new employment be created and maintained. A 


big drive is contemplated with the object of reviving | 


and maintaining export trade. Rates of contributions 
under the social security scheme are to be lowered 
when trade is bad and raised when employment is 
taxation ratios are to be varied in order to even 
up expenditure in good and in lean years ; and expendi- 
ture on public works is to be so planned as to concen- 
trate it on periods when private expenditure fails. 


An “economic general staff” is proposed to keep 
the Government informed of changes in world trade 


conditions; and a special man-power “ budget,” to be | 


opinion that one of the things that have come out 
the war which will have “an important bearing in 
post-war years is the application of the principle of 
the guaranteed wage through the Essential Work 
Order.” ‘* While it is true,” the writer says, “ that it 
| imposes upon the employer the obligation to find work 
or pay wages for a period of seven days only, it also 
places upon him the onus of proving to an outside body 
that work is not available. every effort must be 
made to retain it as part of the post-war wages structure,” 


of 


The results of an extensive review of the conditions 
of employment in the road passenger transport under. 
takings of London and the municipal undertakings of 
the United Kingdom were announced last week. An 
increase of 5s. a week in the war wage of adult workers 
is recommended, bringing the total of the war wage 
increases up to 24s. a week. Junior workers are to 
receive proportionate increases. About 100,000 tram. 
way, trolley-bus and omnibus workers will benefit. 
The National Joint Industrial Council has also agreed 
| to improvements in the national conditions agreement 
| with respect to the guaranteed week, annual holidays 
| and other matters. ‘ 





| 

Negotiations are in progress with the Welsh and 
English road passenger transport companies—which 
employ about 90,000 workpeople. The Transport and 


instituted under which the Minister of Labour and | General Workers’ Union and the National Union of 
National Service, will assess the number of men and | General and Municipal Workers have conducted the 
women available for employment and the work avail- | negotiations on behalf of the London and the municipal 
able in different parts of the country. Controls are to | employees, and the National Union of Railwaymen also 
be maintained for a time after the war in order that | i8 taking part in the discussions with the company- 


labour and materials may be used for the most essential 
work, including the restoration of the export trade. 
Rationing and price control, under the scheme, will con- 
tinue after the war, and in order to maintain steady 
prices and wages, the Government will subsidise neces- 
sities to prevent a rise in the cost-of-living. 


The Government, it is understood, intends to ask 


| Parliament for approval of its proposals some time this | 
Pies : |month. Before then, there is to be a debate on one of 
acceptance of an entirely new type of prime mover, | them—the location of industry. On this question, the | 


| political correspondent of The Daily Telegraph says, | #&ked in the House of Commons on Thursday last week 
me poiony | whether his attention had been called to recent prosecu- 


the Government will take the line that the areas in 
which the coal and heavy industries are located must 


| owned undertakings. 

| The national executive of the Post Office Engineering 
| Union decided last week to proceed with the arrange- 
'ments for their annual conference at Morecambe on 
| June 13-16. The opinion was expressed that if the 
| Government required further restrictions on travel, it 
should state definitely what travel was permissible, 
| and introduce a system of priorities. 


The Minister of Labour and National Service was 


tions of youths for refusal to obey directions to work 


be made and kept prosperous by the establishment of | in the coal mines, and the sympathetic view taken by 


secondary industries. In the first place, private enter- 


powers are to be used. 

An editorial note in the May issue of the Amal- 
gamated Engineering Union’s Journal gives particulars 
of an interesting experiment in the training of young 
persons in the engineering and allied trades around 
Wakefield. The scheme, which has been framed by 
industrialists in the Wakefield area, along with repre- 
sentatives of the A.E.U. and other trade unions, in 
conjunction with the Wakefield Technical College, 
owes its origin to the head of Slater and Crabtree, 
Limited, who is also chairman of the Governors of the 
college. He has enlisted the active support of many 
other firms in the area with the co-operation of the 
Governors of the technical colleges of Wakefield and 
Whitwood. The principals of both colleges are members 
of the committee which has been formed to develop 
the scheme and on which the A.E.U. and other unions 
are represented. ie 

It is a local scheme, but its character is such, the 
writer says, as to justify the expectation that it will 
spread. The technical training begins in evening 
classes at the colleges. At the end of the first term, 
recommendations from the colleges for further training 
of the most promising students will be made to em- 
ployers, through the training committee. Instructien 
will then be by day-time training and one day a week 
will be allowed for technical and practical instruction. 
Further developments are envisaged. 


Provision is made not only for young people who, 
on their own initiative aspire to become craftsmen, 
but also for boys in employment who can be interested 
in improving their position in the trades. Such boys 
are to be encouraged to talk to the officials of the 
colleges, to see the college workshops and to get to 
understand the scheme. The scheme has already 
proved attractive to them. It is closely linked up with 
the junior technical schools. “ Initiative of this charac- 
ter from industry itself is,” the writer of the note says, 
‘“* a welcome indication of the growing realisation of the 
necessity of raising the level of technical training and 
of ensuring that industry is adequately staffed with 
competent craftsmen and skilled operatives.”’ 


The May issue of Man and Metal, the journal of the 


|} some magistrates in cases in which the youths were 


| prise is to be relied on, but if that fails compulsory | members of pre-service organisations and anxious to 


}enter a fighting unit; and whether he would now 
| reconsider his decision and exempt from the ballot 
youths with two years’ proficient service in these 
organisations and whose results showed them to be 
especially suitable for service in the armed forces. 


Mr. Bevin said that the decision to direct young men 
to work in the coal mines was taken by the Govern- 
ment after the most careful consideration, and, having 
regard to the vital necessity of increasing the labour 
force in the industry, if the war effort was not to be 
impeded by lack of coal, there could at present be no 
question of a revision of the decision. The ballot 
scheme, on the whole, was working well. The young 
men who had patriotically accepted the position—and 
they constituted an overwhelming majority—were doing 
extremely well—all honour to them. The number of 





young men who had disobeyed directions was very 
small. He was anxious that all possible steps should 
be taken to persuade them to obey the directions, but 
if they did not do so, there was no alternative to the 
institution of proceedings. 


The Minister pointed out, in respect of the members 
of the Air Training Corps, that all young men who 
volunteered and were accepted for flying duties in 
the Royal Air Force or the Fleet Air Arm were auto- 
matically exempted from the ballot ; it was, therefore, 
only members of the Corps who were training for ground 
duties who were liable to be directed to coal-mining. 
“Having regard to the extreme importance at the 

resent time,” Mr. Bevin added, “ of increasing the 
abour force in the coal-mining industry—which has 
a very high priority—I should not feel justified in 
exempting further categories of young men from the 
operation of the ballot.” 


Mr. H. N. Harrison, of the National Union of General 
and Municipal Workers, who presided at the recent 
annual conference of trades councils, said in the course 
of an address, that almost on every occasion when the 
Labour Movement was ready to pluck the fruits of 
victory, some narrow, undisciplined sectarian elements 
decided to withdraw their support and to attack the 
movement from which they sprang. The need for a 








united labour movement, undeflected from its course 
by academic chatter and dilettante theories, would be 


| Iron and Steel Trades Confederation, expresses the | even greater in post-war than in the war years. 
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MECHANICAL STOKERS FOR 
SHELL-TYPE BOILERS.* 


py A. C. Dunnincuam, D.Sc., and B. M. THornton, 
r M.Sc. 


NoTWITHSTANDING that this is the age of large boiler 
and power plants, probably not less than 50 per cent. 
of the coal used for steam raising is still burned under 
oylindrical boilers. The Lancashire type of boiler has 
two serious limitations : the combustion space is small, 
so that it is difficult to complete combustion before 
the gases leave the boiler, which makes it difficult to 
avoid the emission of smoke; and the area of the 
surfaces through which heat is transmitted from the 

to the water in the boiler is also very limited, 

so that the flue-gas exit temperature is high and the 
vision of an economiser is almost a sine qud non 
for efficient operation. This latter disadvantage has 
been largely overcome in the modern “ economic” 
and “‘ super-economic ”’ boilers, which have two and 
three passes, respectively, giving compact and self- 
contained boilers capable of high thermal efficiencies. 

One of the first principles to be observed in order 
to obtain good combustion is the uniform and regular 
supply of fuel to the grate. An efficient and con- 
seientious fireman can probably do this as well as any 
mechanical stoker, but he cannot avoid frequent 
opening of the firedoor and the consequent irregular 
admission of air. Many firemen are neither efficient 
nor conscientious, and in their hands the thermal 
eficiency of a boiler may reach a very low figure. It 
is probable that, even to-day, many cylindrical boilers 
are operating at an efficiency of only 50 per cent. to 
60 per cent. 


limited the application of many mechanical stokers. 
Most of the stokers designed for use in shell-type 
boilers originated in the Lancashire, Yorkshire and 
Midland areas, where the impact of the industrial 
revolution was first felt in full force. Brunton invented 
his circular mechanical grate in Birmingham in 1822, 
and, in the same year, John Stanley, a Manchester 


blacksmith, produced the first sprinkler stoker, working | 


with stationary grates; later, he adopted moving 
firebars. In 1834, Bodmer, at Bolton, invented the 
first travelling-grate stoker, and in 1867, Vicars patented 
the stoker bearing his name, which, scarcely altered, is 
still being made. Many of the types in use at the 
present time are manufactured in or around Manchester : 
for example, the Hodgkinson stoker at Pendleton, the 
Meldrum at Timperley, the Bennis at Bolton, and the 
Proctor at Burnley. The Auto and Cass stokers were 
made at Hyde and Bolton, respectively. Other well- 
known stokers are made in Yorkshire, as, for example, 
the Triumph and Crossthwaite at Leeds, and the Hole- 
house at Bradford. This list shows that Lancashire 
and Yorkshire, and, in particular, Manchester, have 
been the centre of invention and construction since the 
early days of the application of steam to the = 
cotton and woollen industries. This fact may have 
more significance than at first appears, because these 
areas have always produced large supplies of medium- 
caking coals, and the collieries were early equipped 
with washeries and screeni lants. Most small 
mechanical stokers have been designed to burn washed 
and/or graded coals of this type, and as ample supplies 
have hitherto been available, neither maker nor user 
has contemplated until recently the use of other fuels. 

During the present war, large numbers of shell-type 
boilers have been installed in factories on war pro- 
duction, and equipped with mechanical stokers. The 
location of the factories was determined with very 
little regard to availability of suitable coal supplies, 
and this fact, combined with the difficulties created by 
war-time shortage of fuel, made it necessary at times 
to burn free-burning or highly-caking coals. In many 
cases, washed and graded fuels became unobtainable, 
making it necessary to use fuels quite different from 
those for which the stokers were designed. This 
involved changes in operation and tended to favour 
those stokers with the greatest flexibility. It has also 
shown the necessity for a “‘ utility’ stoker, capable 
of burning as wide a range of coals as possible, and 
one of the authors is now engaged upon the develop- 
ment of such a stoker. 

Types of mechanical stokers include coking stokers, 
such as the Bennis, Hodgkinson, Holehouse, Meldrum, 
Triumph, Vicars and Wilton; sprinkler stokers, such 
as the Bennis, Crossthwaite, Hodgkinson, Holehouse, 
Meldrum, Neil, Niagara, Proctor, and Triumph ; under- 
feed stokers, including the original underfeed stokers 
and other designs, such as Clyde, Doby, Hope, Riley 
and Ivo ; and one chain-grate stoker, the Morton-Illinois. 
_ On coking stokers the coal is ‘‘ overfed”” on to the 
tront of the fire, usually via a coking plate, where it is 





* Paper presented at a meeting of the Institute of 
Fuel (North-Western Section), held in Manchester on 
Abridged. 


April 19, 1944. 


coked by the heat from the furnace and most of the 
volatile evolved. Such a method of firing is most 
effective with a medium-caking coal. A strongly- 
caking coal leads to the formation of e masses of 
coke which do not readily break up, while a free- 
burning coal fails to coke and passes readily through 
the grate. Secondary air is required to burn the 
volatile matter given off at the front of the grate, and 
in some stokers an attempt is made to introduce this 
below the coking plate. By this means, however, it 
is difficult to get effective mixing, and a secondary air 
supply is necessary to ensure rapid and efficient com- 
bustion in the small space available. Under steady 
loads, coking stokers are fairly free from smoke ; 
certainly more so than sprinkler stokers. The use of 
steam jets to induce secondary air and turbulence is 
wasteful, as is also the use of steam under the coking 
plates in order to keep them cool. Coking plates on 
some stokers are water-cooled. 

One of the problems in a coking stoker is to main- 
tain a fuel bed of even thickness. In a cylindrical flue, 
it is impossible to make the top coking plate the full 
width of the grate, and as a result it is usually found 
that the coal tends to pile up on the middle, leaving 
the sides relatively thinly covered. This thin fuel bed 
at the sides burns out more quickly and admits air, 
which lowers the CO, test. This disadvantage can be 
reduced somewhat by adjusting the motion of the side 
firebars, and it has also been tackled by casting vanes 
on the top coking plate so that the fuel is forced 
towards the sides. One of the authors has designed 
a modified coking plate, illustrated in Fig. 1, herewith, 





The fireman, however, can adapt his | 
method of stoking to the type of fuel used, and it is | 
the difficulty of doing this mechanically which has | 





“~~. Stoker 
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by hand; therefore, rotary sprinklers are usually 
installed with stationary grates. With moving bars, 
the coal is gradually moved towards the back; so 
that even distribution from front to back would be a 
positive disadvan , because the fuel at the back 
would be rejected before it was completely burned. 
Thus the shovel-type distributor, which gives a thicker 
fuel bed in front, is more suitable with moving grates. 
In the experience of the authors, some so-called self- 
cleaning firebars fail to move the coal effectively or to 
carry the clinker over the back of the grate. There 
are, undoubtedly, many efficient self-cleaning tes 
on the market, but a purchaser would be well advised 
to satisfy himself that the maker’s claims on this point 
are borne out in practice. 

Owing to the even distribution and the relatively 
thin firebed, a sprinkler stoker will burn highly-caking 
coals with only slightly less ease and efficiency than 
medium-caking and free-burning coals. The sprinkler 
stoker also possesses considerable flexibility in lentes 
high-ash coal and coals with a high percentage of fines, 
although the use of these coals may be accompanied 
by an appreciable loss in thermal efficiency. On these 
points, the authors are able to present the results of a 
series of tests carried out on a battery of four super- 
economic boilers, each with a normal continuous rating 
of 15,000 Ib. per hour. The boilers were equipped with 
balanced-draught sprinkler stokers of the shovel type 


with self-cleaning | grates, and movable bars of the 
trough type. Unfortunately, for some reason not 

















TABLE I. 
Low-Ash | High-Ash 
> Graded. | “Slack. Slack. 
| Number of trials .. | 12 6 | 1 
Average dry ash, per cent... 5 7 | 16 
Average through ; in., per | | 
cent. a oe oe 5 | 30 | 38 





Per cent. Per cent. Per cent. 





























| | 
| 
| Heat to gross steam 77°5 | 73-4 71-3 
Flue gases be 14-7 | 15-3 15-4 
| Carbon inashes .. oe 0-6 25 | 1-3 
CarboninS.H.dust ..| 0-1 {| 0-3 | 0-5 
| Carbon in dust in gases .. 0-9 | 3-2 | 5-3 
| Heat to blowdown .. ‘6 10 | 1-0 1-0 
Steam ex grate in gases . .| 1-2 0-3 1-2 
Rdn. and u/a. loss -«| 4-0 4-0 4-0 
(83064) | | } 
TABLE Ii. 
| | Burning Rate, 
| Per cent | Lb. per sq. ft Per cent. Heat Loss to: 
Average | per hour Gross | 
Coking | Output, Efficiency, | 
= >| 
Properties. ‘ | sitet 5 Lgl | At 7,000 Per cent. | _— | an 
Ty . Cals. et | ‘ 
am 1 the | Actual | a. pe Gann. Grit ames. 
| 
| | | | 
Graded— - 7 
Free burning coll 6 | 2 | 13,938 | 37-4 35-3 78°3 14-0 0-7 0-4 
Medium caking | 4 | + | 14,241 36-2 38-0 77-7 14-6 | 1-0 0-9 
Strongly caking é¢ | 1 =| 14,231 | 32-4 35-4 76-5 7 | 16 | 0-5 
| } | 
Slacks— i 
Free burning “a 20 49 13,332 | 47-7 37-7 74-0 14-6 3-1 2-0 
Medium caking “| 13 31 13,947 | 40-3 | 38-7 72-2 14-7 5-6 1-2 














the sides of which are sloped sideways and forwards. 
This plate gives a fairly even fuel bed, but it causes 
a certain amount of segregation, as a result of which the 
larger pieces of coal fall to the sides of the grate, where 
they burn away more quickly and admit free air. It 
is found in practice, however, that the net effect of 
the coking plate is a considerable improvement. In 
one case the CO, at the boiler exit of a plant burning 
1}-in. dry slack has been increased from 9 per cent. to 
12 per cent., with a much reduced loss of unburnt 
carbon in ashes. 

Uneven distribution does not occur to the same extent 
in stokers delivering coal directly on to a coking plate 
placed just above the bars, as in this case the coking 
plate can be wider. In some cases, also, the distribution 
is greatly improved by the use of two feed rams working 
side by side. When burning low-grade fuels on coking | 
stokers, forced draught is, in the authors’ opinion, 
desirable, even if not essential, but its adoption on this 
type of stoker is by no means general. 

In sprinkler stokers, an approach is made towards 
the principle of hand firing, by means of a reciprocating 
“shovel” actuated by a cam operating on a spring- 
loaded lever, or by a rotary beater which sprays the 
coal over the grate. In this country, about equal 
quantities of the two types of sprinkler stoker are 
manufactured, but in the United States they are 
invariably of the high-speed rotary type, which un- 

uestionably tends to give more even distribution of 
the coal on the grate. The relative merits of the 
two distributors are closely connected with the type 
of grate to which they are fitted. With a stationary 
grate, the coal remains where it is placed, and unless 


entirely explained, these moving bars failed to perform 
their function effectively, and later it was found that 
the grates could be used equally well with stationary 
bars. This meant that the levelling of the fires and 
removal of the clinker had to be partly carried out by 
hand and not by the mechanism of the grate. 

The trials were each completed in a single working 
day (seven to eight hours), and as this was insufficient 
to enable reliable thermal efficiencies to be calculated, 
they were determined by difference after the evaluation 
of the heat losses. The losses caused by grit carry-over 
were determined by gas sampling and analysis ; later, 
when cyclone grit arresters were installed, the weight 
of grit collected gave a good check on the sampling 
method.* For the purpose of final direct comparison, 
the heat loss in blowdown was taken as 1 per cent., 
and radiation losses were fixed at 4 per cent., although 
this latter figure was probably on the high side. The 
general procedure consisted in changing the following 
variables in turn in order to determine the effect upon 
performance :—Rank, size and ash content of coal ; 
fuel-bed thickness; draught; operation of grate 
(moving or stationary). In all, 28 tests were made, 
which are grouped and summarised in Table I. 

The outstanding difference between the three sets 
of trials lies in the heat losses in the carbon carried 
away in the dust in the gases and collected in the 
superheater chamber. These two figures combined 
represent 1 per cent. only in the case of graded coals, 
increasing to 3-5 per cent. for the better slacks, and 
5-8 per cent. for the slacks with a high ash and fines 
content. These differences reveal the fundamental 





* ENGINEERING, vol. 151, page 421 (1941). 
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limitation of sprinkler stokers—namely, the loss of 
efficiency caused by the carry-over of dust in the flue 
gases when slacks are fired. Apart from this handicap, 
sprinkler stokers have the great advantage that they 
can burn coals with a wide range of caking properties 
without any serious reduction in output. The per- 
formances of coals of different coking properties are 
compared in Table II, page 437, the figures being 
averages for similar coals. 

It will be seen that the gross efficiency was rather 
higher for free-burning than for caking coals, the maxi- 
mum difference being less than 2 percent. Caking coals 
usually give lower efficiencies than free-burning coals 
because the formation of lumps of coke leads to a less 
uniform fuel bed and a lower CO, test. Sprinkler 
stokers, however, work with a thin fuel bed, and this 
means that the cementing properties of the coal are 
largely destroyed before they can become operative. 
A factor tending to maintain output is their higher 
inherent calorific value. There was not much to choose 
between 2-in. and 4-in. fuel beds, although the thin 
beds seemed to require rather less attention. It was 
fairly evident, however, that the larger fuels required 
thicker fuel beds. A higher ash content than about 
10 per cent. probably requires a slightly thicker bed. 

The grit emission is slightly greater with thick than 
with thin fuel beds. Moving grates also give slightly 
more grit than stationary ones. Low-ash coals are 
better than high-ash coals, because the fires require 
less attention and there are lower carbon losses in the 
ashes. The grates were worked with balanced draught, 
and it was found that the draught measured in the 
superheater chamber bore a definite relationship to 
boiler output, independent of the rank of the coal. 
For efficient operation it is most essential that the 
induced draught should be kept at the lowest possible 
figure—that is to say, every effort must be made to 
maintain a correct balance over the fire. If the draught 
is in excess of the minimum necessary to maintain the 
balance, the CO, figure falls. 


Operational difficulties were assessed by the fre- | 
quency with which it was necessary to level off the | 


It should | 


fire-bed in order to maintain the CO, test. 
be emphasised once more that such levelling was, to a 


considerable extent, necessitated by the use of what | 


was, in effect, a stationary grate in combination with 
a shovel sprinkler. It was found that more frequent 
levelling was required with (a) thick as opposed to 
thin beds, especially with coking coals; (6) slacks as 
opposed to graded coals; (c) high ash as opposed to 
low ash coal. 

The operational difficulties in burning coals of any 


of these types are, as already pointed out, much less | 


when the appropriate types of sprinkler and grate are 
combined. Many cases have been found where shovel 
sprinklers and moving grates give a fire-bed which 
requires disturbing very infrequently. 

In underfeed stokers, the coal is fed 
the surface of the fuel bed and the volatile passes up 
through the hot upper layers of the fuel and is partly 
consumed. The use of this type of stoker is almost 
entirely confined to free-burning or weakly-caking 
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Fig. 4. 


| coals, because strongly-caking coals require very fre- 
quent disturbance by hand, in order to maintain a 
reasonably high burning rate and a good CO, test. 
| In America an attempt has been made to pre-oxidise 
| the coal and so destroy its caking properties by intro- 
| ducing air at the point where the coal begins to heat 
| up in the retort. This principle may possibly have a 
| wide application and greatly extend the range of coals 
|which may be burned on this type of grate. 
Underfeed stokers are not widely used in shell-type 
boilers, although they have a fairly wide application in 
central-heating boilers and various chemical processes, 
because of the ease with which they can be controlled 
automatically. The experience of the authors confirms 
that successful operation is largely dependent upon the 
use of the right type of coal, which should not be 
strongly caking. Although designed for use with 





with a percentage of low-grade coal mixed with this, 
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and caking coal can also be used by blending suitably 
with non-caking fuels. 

The chain-gate stoker is probably the most efficient 
and flexible stoker in common use, but has proved 
difficult to apply to shell-type boilers because of the 
limited space available in the flues. The Illinois Stoker 
and Combustion Company, however, have developed the 
chain-grate stoker for use in shell-type boilers, and this 
has been on the market for some years. We under 
stand that a well-known English firm of stoker manu 
facturers is also experimenting with this type. 4 
committee initiated by the Fuel Efficiency Committee 
of the Ministry of Fuel and Power is undertaking @ 
series of investigations with shell-type boilers, using 
coking, sprinkler, ram-underfeed and hand-fired grates, 
in which the properties of the coal and other factors 
will be varied. 

With the possible exception of the chain-grate stoker, 
' the mechanical stokers dealt with in this paper are net 
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suitable for burning low-grade fuels, such as dry-fines | 30-7 lb. up to 48-3 Ib. per square foot per hour, the 
and washery slurries. Such fuels are burned very | latter corresponding to 23-1 per cent. of dry ash. 
extensively, particularly at collieries, on special grates | The next highest figure, 47-2 Ib. per square foot per 
made for this purpose, which include the Wilton, Neil, | hour, corresponded to 9-6 per cent. dry ash, and a 
Crosthwaite, Hope, Turbine, Meldrum, and Eske. As | boiler output of 16,600 lb. per hour. 
it is more or less impossible to handle this type of fuel| The mechanical stokers dealt with in this paper have 
mechanically, these grates are hand-fired, and usually | been designed for boilers with a small combustion space, 
have stationary firebars. Forced draught is used, and | and are not necessarily suitable for firing other types 
the grate-bars have « special construction, such as | of plant. These stokers, especially those which work 
interlocking, to prevent excessive riddlings passing | with a thin fuel bed, tend to give a high fuel-bed 
through them. The limitations upon the combustion | temperature, which favours transmission by radiation 
of these low-grade fuels are the excessive labour! rather than convection. For some processes, where 
required, and/or the reduction in output resulting from | rapid heat transmission and high temperatures are 
high ash content. The quality is often irregular, and | required, the fuel bed should reach a high temperature 
trouble may be experienced with the firemen required | and have as large a radiation surface as possible. 
to handle them. An approximate limit to impurities | This has been secured with some of the coking types 
appears to be 25 per cent. moisture and 25 per cent. | 
ash. A wide range of burning rates has been given by | 
various users, but it is probable that 35 Ib. per square | 
foot per hour is reasonable. 
Broadly, sprinkler stokers are more flexible than 
coking stokers, both as regards output and the range 
of coals which can be burned. On the other hand, 
the efficiency of sprinkler stokers falls off with increasing 
fines in the coal because of the high grit carry-over. 
A more detailed comparison is attempted below, based 
more upon general experience than detailed tests, 
which it is expected will be made in the near future. 
Table [li will form a basis for discussion meantime. 














Tasie III. 
— | Coking Stoker. Sprinkler Stoker. 
Row! Tes 
Fuel bed Thick, up to 12 in. | Thin, good results 
| in front. | often obtained with 
| 2 in. to 3 in. 
Distribution of | Thin at sides with | Very uniform with | Fie. 5. Fre wits Seconpary Am Orr. 
fuel. many stokers, but rotary distribution. 
may be largely | 
corrected by spe- | 
| _ cial coking plate. | 
Draught require- | Thicker bed; re- | Thin bed; requires 
ments. quires her lower draught for 


draught for given given output. 
output. 
| Best efficiency and | Will burn free-burn- 
highest out put ing and  caking 
with medium cak- coals equally well. 
ing coals, of low | Also a wide range 
ash and fines con- as ash and 
tent. | fines content, with 
higher grit loss and 
lower efficiency as 
j | _ the latter increases. 
Burning rate, Limited range owing | Very flexible as re- 
Ib. per sq. ft to thick fuel bed gards output up to, 
per hour Not very flexible. say, 50 Ib. per sq. 
Normal max., say, ft. per hour wit 
35 Ib. per aq. ft. forced draught. 
ver hour. Can be 
nereased with 
forced draught. 
Low under most cir- | Increases with fines in 
cumstances. coal and with burn- 
ing rate. 
Smoke Low Rather more. 
Attention re- | Very little Should require little | 
quired. attention with pro- 
per combination of 
sprinkler and grate. 


Range of fuels .. 


Grit carry-over .. 





A well-known firm making coking stokers, Messrs. 
Hodgkinson, have issued an analysis of combustion 
conditions on 165 plants, at which 639 of their stokers 
are installed. This shows the allocation of the following 
grades of fuel: Graded fuels, 39 per cent. of stokers ; 
graded and/or slack, 23-3 per cent.; slack, 17-2 per 
cent. ; outcrop, 8-3 per cent. ; dross and inferior fuels, | 
12-2 per cent. The main sources of these fuels were 
those fields which give medium caking coals, namely : 
Notts and Derby, 21-9 per cent.; North Staffs, 15-8 | 
per cent.; Yorkshire, 10-2 per cent.; Lancashire, 
8-8 per cent.; and Northumberland, 10-1 per cent. | 
These represent altogether 66-8 per cent. 
Durham, with its strongly caking coal, supplies only 

\-7 per cent., and the South Midlands, with free- | of stoker by shortening the moving bars and adding a 
burning coals, 12 per cent. The remaining 19-5 per | stationary rear grate. Some types of plant, however, 
cent. comes from West Yorkshire, Forest of Dean, | require to distribute the heat of combi stion of the 
South Wales, and Scotland. The analysis gives, in| coal over a large area, and to maintain a uniform 
addition, the burning rates used, which shows that, | though not necessarily high temperature. This is the 
with the exception of stokers burning graded fuels or | case, for example, with open salt pans, where a low 
slack alternately, the burning rate does not, in most | rate of evaporation is necessary in order to produce a 
cases, exceed 30 Ib. per square foot per hour, the | large-grained salt. In this case, a thick fuel bed is | 
majority lying between 20 Ib. and 30 lb., and in many | required which, owing to secondary reactions, gives a | 
cases, being below 20 Ib. per square foot per hour. In | relatively low temperature and a considerable volume 
the exceptional case mentioned above, where the|of combustible gases which may be subsequently | 
graded and/or slacks are used, over 40 per cent. reach | burned by means of secondary air. For such a process, | 
a burning rate between 30 lb. and 35 Ib. per square foot | the use of a small mechanical stoker would obvigusly 
per hour. We do not know if this exception has any | be unsuitable, because it would tend to give a high 
significance. These figures, coupled with the statement | local temperature. 

that only 10 per cent. of the stokers are equipped with | The design of grate-bars may play an important part 
forced draught, support our conclusions—namely, that | in the successful operation of a grate, the essential 
coking stokers are, in general, limited to coals of medium | functions of which are to provide a correct distribution | 
caking properties and of low fines content, and that | of air through the fuel bed, and in the case of self- 
foreed draught is necessary for high output. These | ing grates, to convey fuel to the back and to eject 
conclusions, of course, were reached independently of | clinker. In addition, the bars should be designed so 
the analysis given above. With regard to the burning | that they are cooled sufficiently by the primary air 
rate of sprinkler stokers, this varied in our trials from ' to prevent damage by burning. The degree to which 
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these functions are performed depends on the grate-bar 
design. If the bars have a high ratio of cooling to 
burning surface and a sufficiently high rate of primary 
air flow through them, the temperature will remain 
low enough to avoid rapid damage through overheating, 
even with low-ash coals. A deep narrow firebar meets 
these requirements, Tar pans when its surface is 
increased by ribs or similar means ; nevertheless, many 
makers consider it necessary to provide other means 
of cooling, although this is probably mainly for the 
purpose of preventing clinker formation. The width 
and spacing of air passages require careful considera- 
tion with reference to the type of fuel to be burned, 
and the width of and distance between firebars is an 
important consideration. Firebars are sometimes made 
to overlap in such a way as to direct the air at an 
angle to the fuel bed and thus reduce the tendency 
for riddlings to pass through the grate. 

In many stokers trough-shaped bars are used into 
which small interlocking firebars are inserted. These 
are invariably used with forced draught, and have the 
advantage of confining ure in each to a limited 
area of the grate, so that if a hole develops in the bed 
the air leakage through the bed is limited to the area 
supplied by the trough or troughs beneath it. The 
action of moving bars on a self-cleaning grate depends 
not only on the relative movement of the bars, but 
upon the shape of the surface. In some grates this is 
stepped, curved or corrugated in such a way that a 
certain vertical movement is caused which serves the 
useful purpose of breaking up the mass of clinker and 

ing free air passage, as well as assisting the move- 
ment along the grate. 

As mentioned above, it has been customary to provide 
for the cooling of the firebars of small stokers by means 
of steam jets. The action of these jets has probaby 
not been fully understood until recently, when it was 
investigated by one of the authors.* The cooling of 
the firebars is only a secondary effect. The steam 
passing into the lower part of the fuel bed causes a 
producer action which leads to the formation of hydro- 
gen and carbon monoxide. This is an endothermic 
reaction which cools the fuel bed, and with it the 
clinker, and, to some extent, the grate-bars. In most 
cases, this cooling is n more to prevent clinker- 
ing than to cool the bars, in many cases, where the 
coal has an ash of high fusion point, cooling of any 
kind may be quite unnecessary, because the ash not 
only does not clinker but serves as a protective layer 
between the fuel bed and the grate. In the trials of 
sprinkler stokers already described, the first set was 
carried out using steam jets. This steam was metered 
and found to vary from 5-1 per cent. to 7-4 per cent. 
of the boiler output, with an ave! of 6-4 per cent. 
This constitutes a considerable uction in the net 
steam available for useful work, and seriously reduces 
the net efficiency of the boiler. Attention was drawn 
to this waste by David Brownliet over 20 years ago, 
when he gave figures for steam consumption varying 
from 0-5 per cent. to 21-5 per cent., with an average 
of 6-7 per cent. of the total steam production. 

One of the authors, in conjunction with his colleagues, 
as developed a water spray which can be substituted 
for the steam jets and Lon in most cases, proved very 
successful. It is described in Bulletin No. 20, issued 
by the Ministry of Fuel and Power, dealing with the 
cooling of firebars for industrial furnaces and boilers. 
The special nozzle designed for the water spray gives 
a fine mist and does not easily become blocked if a 
reasonably clean supply of water is used. Water 
gps as low as 20 lb. per square inch is sufficient 
‘or successful operation. Although full information 
about these sprays has been published,} their general 
adoption is very slow, and a very serious wastage of 
coal continues from the use of steam. In the trials 
summarised in Table I, the total heat for pumps and 
grate cooling averaged 2-3 per cent. when water sprays 
were used and 5-6 per cent. when steam was used ; 
there was thus a saving of just over 3 per cent. in 
favour of water sprays. 

The authors have been impressed by the relatively 
small amount of information available with regard to 








the operation and efficiency of the various types of 


| mechanical stokers used on shell-type boilers, apart 
| from their own experimental data obtained with 


sprinkler stokers. The information available, however, 
is sufficient to indicate the need for a more flexible 
“ utility ” stoker, capable of burning a wide range of 
coals without serious reduction of output or efficiency. 
The ideal mechanical stoker should fulfil certain 
conditions. It should be able to burn a wide range 


|of coals without serious reduction in output or effi- 


ciency, and possess a wide flexibility as regards burning 


|rate with a high maximum figure. It should have 


means for assuring a uniform fuel bed; easy control 





* “The Effect of Steam on Grate Temperatures,” by 
Dr. A. C. Dunningham and Dr. E. 8. Grumell. JI. Inst. 
Fuel, vol. xv, no. 80 (1941). 

+ Proc. I. Mech. E., 1920, page 263, 

t ENGINEERING, vol. 154, page 183 (1942). 
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of grate speed and fuel bed, and freedom from excessive 
grit carry-over. It should provide also ease of control 
of secondary air, freedom from smoke, and ease o 
removal of clinker and riddlings. Hand firing should 
be possible in an emergency. In addition, certain 
mechanical characteristics are desirable, such as 4 


simple mechanism for driving the grate, with easily | 


adjustable speed ; easily removable firebars and driving 
gear; and a minimum of se te motors and driving 
gear. None of the types of stoker at present in use 
possesses all these characteristics; the chain-grate 
stoker, as used in large boilers, probably fulfils most 
nearly the various requirements, but, as has been 
pointed out, its adaptation to small boilers has pre- 
sented many mechanical difficulties. 

There is considerable scope for a small “ utility’ 


, 


stoker possessing the characteristics outlined above, | 
and, in particular, having a wide flexibility as regards | 
range of fuels and adjustment to varying conditions. | 
One of the authors set out to design a stoker which | 


possesses the advantages and flexibility of the chain- 
grate stoker while eliminating the mechanical diffi- 
culties hitherto encountered in small boilers. A one- 
third full size model has been constructed and is in 
use for experimental pu - In this stoker, the 
fuel hopper is the full width of the stoker and designed 
so as to minimise the risk of packing when using fine 
or wet fuels. A bridge is used, similar to that on 
chain-grate stokers, and a uniform fire-bed is secured 
This bridge can be made in sections so as to adjust 
the fuel-bed thickness to counteract the effects of 
segregation. The grate itself is not of the chain type, 
but consists of moving firebars with an adjustable 
stroke and simple speed regulation to correspond to 
varying load. Forced draught is applied to the grate, 
and controllable secondary air is supplied at the point 
of ignition. 
with the bars, which tends to break up the clinker. 
The firebars have renewable insets, and the whole 
mechanism of the stoker is simple and robust. 
believed that this stoker possesses sufficient flexibility 
to give high burning rates with almost any type of 
fuel usually burned on mechanical stokers, and that, 
at the same time, it will give high thermal efficiencies 
and freedom from serious grit emission. The stoker 
is shown in Fig. 2, 438, but has not yet been in 
operation, although a one-third full-size model, shown 
in Fig. 3, has been working for over two years, and has 
been used to study factors influencing fuel-bed radiation 
as shown in the setting. 

The advantages of a chain-grate stoker when 
equipped with forced draught are its a to give 
a high burning rate with inferior fuels and with freedom 
from smoke when provision is made for the proper 
introduction of secondary air. The hopper of a chain- 

te is automatically made of a shape which ensures 


A kind of “ scissors ” action is obtained | 


It is) 
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MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 
556,219. Sawing Machine. J. Say, of London (6 Figs.) 


on any of the 


| March 20, 1942.—The machine consists of a bed 1 of | 


| generally rectangular plan on which is mounted a work 
| table 2. The latter is centrally supported on a trunnion 
| stepped in a bearing at the rear part of the bed. Across 
| the forward half of the work table is an inverted T-section 
| slot for a pair of adjustable jaws. Mounted on the bed 
| also is a hollow cylindrical column 12 on which slides a 
| horizontal arm 13 carrying the saw-frame 14 and its 
operating gear. Near the column 12 and on the work 
table side is a second hollow cylindrical column 15 of 
smaller diameter than the first engaging a guide sleeve 
on the arm 13. The arm can be traversed up and down 
the columns, and carries a driving motor 23 with its axis 


worm gearing to a shaft which carries at one end a crank 


disc from which a connecting rod 28 is connected to the | 


saw-frame 14. This saw-frame is pivoted between the 
side cheeks of a hollow upward extension of the arm 13 
which is generally of inverted U-section ; the saw-frame is 
guided between the sides of the arm. The frame pivots 
on a trunnion 32 mounted in roller bearings. On one 
end of the trunnion 32 is a small pinion which meshes 
with a rack on the upper end of a circular rod 38. At the 
lower end the rack rod meshes with a pinion which is free 
to rotate on a shaft 41 but connected to it through a pawl 
}and ratchet wheel. The feed of the ratchet wheel is 
| variable. The arm 13, in plan, is somewhat off-set on 
its guide column 12 so that the saw-frame 14 lies approxi- 
mately diametrically across the work table. The shaft 41 
| carries a worm 47 which drives, through gearing, a pinion 
| meshing with a vertical rack on the column 12, The 


Fig.1. 


om from packing of fine and wet fuels, and by | 
giving the fuel bridge a suitable contour it is possible | 


to counteract to some extent the effects of fuel segre- 
gation in the hopper. All these advantages have been 
obtained in the design shown in Fig. 3. In addition, 


the stoker is easily hand-fired in emergency, and slicing | 


is also simply carried out by raising the hopper front 
by the simple mechanism shown. The drive is simple, 
and consists of a reciprocating drive from an eccentric 
or hydraulic cylinder acting on a short crank attached 

















to the camshaft. The amount of movement imparted 


to the camshaft, and therefore to the firebars, is 
controlled from zero to full stroke by adjusting the 
amount of lost motion in the reciprocating drive. 


gears whatever. The drive, if not hydraulic, can be 








There | 
are no separate motors, no clutches, no springs, and no | 





either alternating or direct current without speed control. | 
The cams are of two shapes as shown in Fig. 4, page | 


438, and are formed so that all the firebars move forward 
together; but, whatever the firebar movement, they 


| 
| 


return alternately. The cams are easily renewable | 


and are merely dropped on to a square shaft. All the 


firebars are of the same shape and have renewable | 


insets designed to keep riddlings at a minimum. A 
coking plate formed with a step ensures positive 
forward movement of the fuel. It moves forward with 
the bars and returns with the last bars to move back. 


The rear bearer bar is formed with a slope so that there | 


is a slight “‘ scissors’ action to break clinker forma- 
tions. Secondary air is admitted in a slot just behind 
the fuel bridge—a very old practice which is often 
extraordinarily effective, as shown in Figs 5 and 6, page 
439. The height of the refractory-faced bridge or 
guillotine is adjustable and it is made in three sections, 
the height of which may be adjusted independently to 
counteract effects of fuel segregation in the hopper. A 
damper is provided at the stoker front. The arch 
is of the suspended type. The stoker has been designed 
to fit in the cylindrical flue of a shell-type boiler, but for 
trial is being used to fire one of the “ pots and pans ” of 
the heavy chemical industry. 


ratchet wheel thus enables the saw-frame 14 to be fed 
towards the work. A hack saw is mounted between the 
arms of the frame at their lower ends. In operation the 
stock to be cut is clamped between the jaws of the work 
table. The driving motor 23 is then started and recipro- 
cates the saw frame on its pivot. During the forward 
stroke the pinion on the trunnion 32 lifts the rack 38 and 
operates the ratchet wheel so that the arm is lowered 
step by step on its column 12 at the appropriate rate of 
feed. For preventing over-running of the saw feed and 
disconnecting the saw during the raising of the arm 13 a 
| striking gear is provided which consists of a striker rod 52 
| sliding in a guide on the arm 13 and connected at its 
| upper end to an arm on a rod 55 running through the 
| hollow shaft 41 (Fig. 2). The worm 47 is loose on the 
shaft 41 and during operation of the saw is connected 


vertical having the lower end of its shaft connected by | 


in the adjacent end of the shaft 41. Before sawing com. 
mences the rod 55 is in the position shown in Fig. 9 
When sawing is started, the rod is turned by the knurieq 
knob 56 at its right-hand end and this causes the quick 
thread to engage to move it to the left, driving the 
plangers outwards, so that the worm is connected to the 
shaft 41. The striker rod 52 projects below the bottom 
of the arm 13 and when the saw cut is complete or 
reaches the required depth, the lower end strikes the 
bed 1 and turns the rod 55. The latter then moves to 
the right and the conical part releases the plungers anq 
so frees the worm 47 from the shaft 41. There is then 
no further feed of the saw. Cutting is efficient owing to 
the swinging action of the saw, and this also makes for 
increased life of the saw blade. (Accepted September 24, 
1943.) 
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556,975. Apparatus for Measuring Roughness. Kapella, 
Limited, of Leicester, and R. E. Reason, of Leicester, 
(3 Figs.) April 27, 1942.—The invention is an apparatus 
for measuring the roughness or undulations of a surface. 
The supporting framework A, of brass, is generally of 
T-shape in side view with the leg A‘ of the T divided 
so that the framework appears of U-shape in end view. 
The longitudinal slot dividing the leg of the T extends 
through the whole of the leg and for a short distance 
into the cross-bar of the T, which thus has a shallow 
groove indicated at A* running from end to end, this 
groove being slightly deeper in its middle portion A® 
close to the leg of the T than at its ends. The core RB 
of the device is formed of a stack of E-shaped laminations, 
consisting of stampings of high-permeability metal, the 
stack being housed in the longitudinal slot A* of the 
framework with the centre limb B' of the E located 
| between the two parts of the divided leg A' of the frame- 
work A and the two outer limbs B* projecting from near 
the ends of the base of the framework. The laminations 
are held together in a close stack by means of a grub 
screw, passing through one of the two parts of the 
divided leg A’ of the framework, so as to engage the 
surface of the end lamination of the stack at a point 





lying midway in the width of the centre limb B'. Two 
equal coils wound on flanged cylindrical bobbins C are 
threaded respectively over the two outer limbs B® of the 
core. The inner flange of each bobbin is slotted at C* 
on the side nearer the centre limb B' of the core, this 
| slot C* engaging over the stack of the laminations. A 
| Fesilient pad D of rubber is inserted in each of these 
| slots C* to engage with the edges of the laminations, and 
| the bobbins are each secured to the cross-bar of the 
framework A by two screws C* engaging the inner flange 
of the bobbin one on either side of the core B. The 
laminations are thus held in place in the framework A 
by the bobbins C, the clamping pressure being applied 
through the rubber pads D, which adjust themselves so 
that each individual lamination is pressed into engage- 
ment in the slot A* in the cross-bar of the framework. 
The bottom of the slot A* is shaped so as to afford 
abutments for the clamping pressure immediately oppo- 
site the points at which the pressure is applied, thus 
avoiding any bending stresses in the laminations due to 
the clamping pressure. The clamping of the laminations 
in both directions is thus wholly symmetrical about the 
centre plane perpendicular to the laminations, through 
the length of the centre limb B' of the core, thereby 
ensuring proper equality between the fixed portions of 
the two magnetic circuits respectively linked with the 
two coils. The coils (not shown) are wound in such 
| directions that the magnetic fluxes due to them flow in 
| the same direction through the centre limb B' of the 
core, and the fixed portion of the magnetic circuit 
linked with each coil thus consists of a U formed by 
| one outer limb B* and the centre limb B* of the core. 
| The free ends of the two parts of the leg A! of the frame- 
| work are slotted in a direction at right angles to the 
plane of each lamination and a knife-edge E is secured 
in this slot in the plane of symmetry of the core. The 
operative edge of the knife-edge E projects slightly 
beyond the free ends of the core limb B' and the frame- 
| work leg A! and constitutes a pivot for the armature of 
| the device. The armature F is in the form of a bar 
| extending to the free ends of the outer limbs B' of the 
core. The armature carries at one end a stylus G, which 
can engage with the surface to be investigated. Thus 
operative movements of the stylus approximately normal 











Although the model | to it by three plungers 410 which are forced through the | to such surface will cause the armature to move closer 


stoker has worked for many weeks without trouble, and | shaft 41, into recesses in the worm 47, against a spring. | to one outer limb B* of the core and correspondingly 
has burnt successfully fuels containing over 40 per cent. | To project and retract the plungers 410, the rod 55 is| farther away from the outer limb, thus increasing the 
of ash, it is not expected that the full-size stoker will | made conical in shape near the left-hand end and has a| reluctance of one magnetic circuit and correspondingly 


work at once without “ teething ” troubles. 


| quick thread at its right-hand end which runs in a nut 


| decreasing that of the other. (Accepted October 29, 1943.) 
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the majority of the world’s fuel reserves seem to be true that thermal efficiencies up to 40 per cent. have 


red FUTURE POSSIBILITIES OF in the form of coal rather than oil. Cheap coal, | been claimed for Diesel engines, sometimes on an 
Lick STEAM POWER. moreover, looks like being a memory for many a/| “indicated ” basis and sometimes on the brake, but 


the day to come. 


the By J. F. Frexp, B.Se., A.M.Inst.C.E., 


| there always seems to be some doubt about the 


_ ah The efficiency of heat engines is thus a matter of | precise conditions under which the measurements are 
M.1.E.E. the greatest importance to all mankind. As far as | supposed to have been made. The best figure that 
the Ar no time since the days of James Watt and the | stationary power plants are concerned, the com- | the writer has seen in print is a fuel consumption of 


to (Cornish mineowners has fuel economy been so urgent | mercial efficiency of steam power seems to be much | 0-356 |b. of oil per brake horse-power per hour, given 
ind a necessity as it is to-day. The mechanical power | better than that of any kind of internal-combustion | by Mr. Sterry B. Freeman for a Sulzer marine Diesel 
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requirements of the world grow ever greater, for | engine, due to the cheaper fuel and lower mainten- 
land, sea and air transport, to drive the machines | ance costs. Apart from these factors, the thermal 
of industry, and to increase the home comfort of efficiency of high pressure and temperature steam 
the individual citizen by the aid of electricity. Most | power is apparently now superior to that of Diesel 
of this power must necessarily come from fuel, and | power over prolonged runs at variable load. It is 





engine in his paper* to the Institution of Mechanical 
Engineers. Assuming 19,000 B.Th.U. per pound of 
oil, this works out at about 38 per cent. thermal 
| efficiency. The question arises, how was the inte- 
| grated power output measured, and was the fuel 
| consumption test made at the most economical load 
and only over a comparatively short period ? 

In measuring the performance of heat engines for 
the production of electric power it is customary now 
to set gross calorific value of fuel consumed against 
integrated electrical power output, after deduction 
of all auxiliaries, over a calendar year. The figure 
of thermal efficiency so achieved is substantially 
| lower than would be achieved over a short run at the 
/most economical load on the plant, for obvious 
reasons, and it is significant that both in this country 
|and in America all the records of oil consumption 
for Diesel plants producing electric power show much 
| lower figures of thermal efficiency over the yearly 
|run than are claimed for Diesels used for ship pro- 
| pulsion, allowing a reasonable conversion efficiency 
for mechanical to electrical power. It seems fair to 
|say that the most highly developed Diesel-electric 
power over a yearly run would fail to achieve better 
| than about 30 per cent. thermal efficiency, fuel to 
electricity. Most of the figures recorded are poorer 
than this, even with some of the large Diesel-electric 
sets running in the United States. 

On the basis of a yearly run, one steam-electric 
power plant in the United States claims to have 
achieved a thermal efficiency, coal to electricity, of 
32-2 per cent., and another claims a figure of 34 per 
cent. over a period of six months in 1943. Un- 
| doubtedly, great progress has been made with steam 
| plant, particularly in America, but substantial 
| difficulties now confront steam development, and 
| many engineers are inclined to feel that, with the 
latest American developments, steam has reached 
| the end of its upward trend in thermal efficiency, 
| having regard to the metals available, unless there 
is some fundamental change in technique. How- 
| ever, the Americans have also been experimenting 
jo a substantial scale with mercury-vapour plants. 
|One of these, installed at Kearny, New Jersey, 
| achieved an overall thermal efficiency of 37-2 per 
| cent. fuel to electricity over a trial run during May 
and June, 1940, using fuel oil in the mercury-steam 
| boiler; which, however, is apparently suitable for 
| pulverised coal and might show an even better per- 
|formance with the latter fuel due to the lower 
hydrogen loss, provided the heating surfaces could be 
| kept reasonably clean. 
| It is useful, perhaps, to review from a thermodyna- 
mic point of view the peculiar advantage of mercury. 
The main advantage is that it has a critical tempera- 
| ture of about 2,200 deg. F. in place of some 700 deg.F. 
| for water. Thus the simple Rankine or Rankine 
| regenerative heat cycle without superheat can be 
|employed in a mercury-vapour engine or turbine, 
|enabling a substantial proportion of the heat (or, 
| with a regenerative arrangement, all the heat) for 
| the cycle to be taken in by the working fluid at 
| anything up to 2,000 deg. F. at constant tempera- 
ture and pressure ; see Fig. 1. The ideal cycle shown 
is completely reversible within itself, superheat being 
added to the steam by reversible bleeding of the 
mercury turbine, and sensible heat being added to 
the feed water and feed mercury by reversible bleed- 
ing of the steam and mercury turbines, respectively. 
The ideal thermal efficiency of this hypothetical 
cycle is almost 80 per cent. Continuous operation 
at 2,000 deg. F. is much in excess of what is possible 
with existing. materials used in the construction of 
pressure vessels and mechanical parts, but even 
up to 1,200 deg. F., for which suitable materials now 
exist, mercury has great advantages over existing 
steam practice. It also has great disadvantages of 
a practical kind, which will be referred to presently. 








* ** Mechanical Engineering Problems in Marine 
Transport.” Proc. I. Mech.E., vol. 142, page 1 (1939). 
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The thermodynamic advantage is further graphic- 
ally indicated by comparing Figs. 2, 3, and 4. 
Fig. 2 is a @¢ diagram of an ideal regenerative 
steam cycle with an upper working temperature 
of 950 deg. F. at 1,350 Ib. per square inch gauge, 
1 in. Hg absolute back pressure, and with feed 
heating to 400 deg. F. It has an ideal thermal 
efficiency of about 49-3 per cent., calculated from 
the steam tables, and can be confidently expected 
to have an actual “sent out” efficiency over 
a year’s operation of, say, 30 per cent. to 31 per 
cent. Some slight theoretical improvement on this 


cycle could be made by raising the operating pres- | 


sure to, say, 2,000 Ib. to 2,500 Ib. per square inch, 
but the gain could only be very small and would 
require reheating of the steam if the upper limit of | 


temperature is to remain the same at 950 deg. F. and | 


if blade erosion at the low-pressure end of the turbine 
is to be avoided. 
irreversible pressure 


If reheating is adopted, the | 
drop through the reheater/| tion, superheat is added to the steam from the/| represented approximately by X CG T. 
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|temperature of heat intake, as shown in Fig. 3, 


giving an ideal cycle efficiency of about 57 per cent. ; 
but, beyond a certain point, the steam volume with 
this arrangement would become very great and steam 


could only go to the condenser in a superheated | 


condition, with consequent loss at the lower end of 
the cycle. For other reasons, also, the cycle im- 
provement by this means would be practically 
impossible to implement in the actual machine. 
Fig. 4 is a diagrammatic representation of the 
cycle used at the Kearny mercury plant, as far 
as this can be ascertained from the published 
information. The ideal cycle efficiency is about 60 
per cent. The advantage of the higher critical tem- 


perature of mercury is immediately obvious, for the 


whole of the working heat could be taken in at the 
upper temperature of about 1,000 deg. F., if that | 
course were considered advisable, at constant tem- 
perature and pressure. 
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Referring to Fig. 5, and to simplify the argument, 
it is assumed that the process of air preheating is 
perfect, i.e., that there is zero difference in tempera 
ture between flue gas and (fuel plus air) on the pre- 
heater “surfaces at any particular point, and that, 
in finally cooling the flue gas down to the tempera- 
ture of the entering fuel plus air, sufficient heat is 
transferred to preheat the fuel plus air to the chosen 
preheat temperature. 

The curve AJ represents the @ ¢ properties of a 
typical flue-gas mixture at a pressure of one atmo- 
sphere, and it is assumed that, without regenerative 
air preheat, the temperature and entropy of the 
mixture of gases would be about point F, the area 
ZAFU then representing the total heat of the 
|fuel. If the fuel and air were already preheated to, 
say, 500 deg. F. before combustion, the upper 
temperature and entropy after combustion would 


Actually, in this installa-| rise to point G, the heat of the fuel now being 


Similarly, 


would probably offset the slight gain in mean heat | furnace flue gases, this course probably being more | for preheat to 1,000 deg. F. and 1,500 deg. F. ; and, 


intake temperature. 


ideal cycle efficiency of about 51-4 per cent., is being | combustion air to the limit imposed by the cycle | constant, area ZA FU 
used at Twin Branch, Indiana, and recorded the | used. 


above-mentioned figure of 34 per cent. net thermal 
efficiency. 
ratio of the actual thermal efficiency to the ideal 
cycle efficiency is no less than 66-1 per cent. This 


The significance of this claim is that the | preheating to about 500 deg. F. 


|1,000 deg. F., 


“The flue-gas diagram superimposed on the 
mercury and steam diagrams, Fig. 4, assumes air | 
but, if the heat | 
mercury only, at about | 
it would be necessary to preheat the | 


were taken in to the 


is substantially higher than has been claimed for the | combustion air to at least the same figure to avoid 
most carefully designed and operated of British crippling losses. This latter point is illustrated by 


power stations. 
would seem that the turbine plant installed in these 
stations has about the same “engine efficiency,” 
that is, heat rate related to the ideal steam cycle, as 


the best British plant, so that the Americans must | 


From the information available it | 


Fig. 5, where the same area of available heat from 
the combustion of unit quantity of fuel with air 
|is shown at various mean temperatures of avail- 
ability, depending on the degree of preheat used. | | other body is measured by the area Y B F U, such 
Incidentally, we have acquired the habit of thinking | heat being theoretically available at gradually 


get the exceptional ratio of over 66 per cent. actual/|of combustion in boiler plants in terms of heat 
ideal efficiency by exceptional performance of the | transfer efficiencies, and, even without preheat, such 


boiler plant. 


For practical purposes, however, with existing | moderate ratings. 


The thermodynamic efficiency, | 


technique, we seem to have reached the limit with | however, is much lower and depends almost entirely | 


steam. 


Multiple reheating would raise the mean! on the degree of regeneration introduced. 


A cycle of this type, with an| convenient than using these gases to preheat the| since the combustion heat of the fuel remains 


-XCGT=WDHS 
VEJR. The police is only approximately 
|true, of course, because the @ ¢ characteristic of 
the flue gas is slightly different from the @ ¢ charac- 
teristic of the mixture of fuel and air from which 
it is produced. 

Taking the case of no preheat, a given weight 
of the hot gas would then cool from point F to, 
say, point B, i.e., to 200 deg. F., where the gas 
would then be rejected to atmosphere. The avail- 
| able heat for transfer at constant pressure to some 


| falling temperature to drive a series of ideal heat 


|engines with a weighted average ideal thermal 
| efficiencies may reach figures up to 90 per cent. at | | efficiency, assuming a lower or sink temperature of 


| 60 deg. F., equal to 
‘heat transfer efficiency of the furnace may be 


B,BFN 


YBFU Thus, whereas the 
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YBF U 
represented under ideal conditions by ZAFU 





paratively high pressures, the process could have a 
g2-8 per cent., and may, as already stated, reach | high ~ ee nome eg thermody: oy oe, ; 
° » ’ : MA, | 1.é., low pressure r cent. in each reheater 
in actual steam boilers: a figure of 90 per cent., element. " dab: farther, that we could regenerate 
the ideal ao eee efficiency of the process | yp to, or almost up to, maximum operating tempera- 
measured by YBEFU is much lower, and this sets one Saat the moras when on of peccaen | mal 
_= ‘ ae | the operating pressure wou. en have any materia. 
an — hen Re the oe et . ee heat | effect on the theoretical efficiency of the cycle, since 
— with w: ay "Tae fon o pes rp tone it would approach that of the Carnot cycle between 
can be associated. e ngure of furnace thermo- | the same limits of temperature ; indeed, the reheat- 
dynamic efficiency for the no preheat condition is ing could be pe gear altogether, but this is 
about 66 per cent. The figure is only approximately probably not desirable, for the practical reason that, 
correct, for there is some doubt about the properties | t) obtain high regeneration efficiency in the super- 
of the gases at the higher temperatures. It is subject | peat region, the returning feed steam should be as 
to further modification if the stack temperature is | dense, or at as high a pressure, as possible. Several 
200 deg. F. instead of the 60 deg. F. theoretical reheating stages would then be required, so that the 
figure —— for ¥ rfect ogee 4 F. the f | Steam should have sufficient entropy to expand | 
With perfect preheating to 500 deg. F., A ur-| adiabatically through the turbine without undue | 
Soar =| wetness in the rear blading. Several stages of | 
X CG reheating would tend also to reduce the amount of 
73 per cent. ; with preheating to 1,000 deg. F., the | negative work in proportion to the output. The 
I D H L and. with | main requirement, however, is that the processes of 
WDHS ad reheating and regeneration should both be as nearly | 
OEJK _ | a8 possible thermodynamically reversible. If that 
VEJR __ | could be accomplished, the cycle would necessarily 
82 per cent. In passing, it is interesting to note | have the same theoretical efficiency as a mercury- 
that, with pure oxygen for combustion, these figures | steam cycle or any other nearly-reversible cycle 
could be made substantially higher, as could the | working between the same limits of temperature. 
heat transfer efficiency. | It could also have the same, or even better, actual 
The higher the thermodynamic efficiency of the efficiency by avoiding the complication and losses 
combustion process, the higher the weighted average | of the binary fluid arrangement. 
temperature of available heat and the greater the | ti 
average temperature gradient available for feeding | (Te be awed.) 
this heat to the heat engine, with a better prospect | 
of a high thermal or heat transfer efficiency between | 
the furnace and the working fluid of the engine. | 
On the other hand, it is obvious that there will be 
serious losses where any substantial proportion of 
the heat of combustion, due to lack of regenerative 
preheat facilities, is only available below the mini-| p....’ Limited by the English Universities Press 
mum heat-intake temperature to the working fluid. | Limited. [Price 25s. net.] ’ 
— ae soe cdtais dantaen aioe | THE enormous amount of scattered technical litera- 
= an = ; ’| ture that yr the plastics industry 
and is common to all kinds of external-combustion | rcthse ciggsial staaadls Anapegthordcwnpenty- cone. 


/ . : : presents a serious problem to engineers and kindred 
engines using higher mean heat-intake temperatures technologists, whose concern is mainly with the 
in the search for higher overall thermal efficiencies. | applications ‘of plastic materials that “heme bens 

As far as the Kearny mercury-vapour installation | geveloped to a relatively advanced stage of practical 
is concerned, the author has not seen any figures of | utility. A large proportion of the published data is 
preheated-air temperature, but the degree of preheat | necessarily devoted to the somewhat abstruse 
must be of a comparatively high order to avoid | chemistry of plastic materials, in which territory 
serious flue-gas losses, having regard to the high| none but the specialist can make much progress, 
temperature, approximately 1,000 deg. F., at which | while the original sources of information bearing on 
the bulk of the working heat is taken into the work. the physical properties of plastics in relation to 
ing fluid. As far as is known, efficient combustion | their composition and mode of manufacture are 
and regeneration by means of suitable air preheaters | not only widely dispersed, but are often difficult 
has not been an exceptionally difficult problem in | to appraise on a scale of practical value. It 
the development of the mercury cycle; and air |remains true, nevertheless, that neither the com- 
preheat temperatures up to some 1,600 deg. F. are | mercial manufacturer nor the user of plastic pro- 
already in use in the process industries, using @ con-| ducts can keep abreast of his subject or make 
tinuous regenerative type of air preheater, apart! intelligent developments on his own account 
from metallurgical furnaces and the like, using the | without some foundation of fundamental knowledge. 
old-fashioned refractory chequer system. The re- | He needs a basic knowledge of the raw materials of 
generative combustion problem with external-com- | plastics and the methods of treatment by which the 
bustion engines is substantially the same whatever | synthesis of different intermediate products is 
the working fluid of the heat engine proper, the | achieved. He should be able to recognise essential 
degree of regeneration required depending on the | differences in physical properties as consequences 
lowest effective temperature at which the working | of composition, and be aware of the extent to which 





nace thermodynamic efficiency becomes 


figure becomes 79 per cent., 


1,500 deg. F. preheat, the figure becomes 
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Plastics ; Scientific and Technological. By H. R. FLECK, 
M.Sec., F.1.C. London: Published for the Temple 











fluid is arranged to take in heat from the furnace. 
This latter figure must be as high as possible to 
preserve a high degree of thermal efficiency in the 
heat engine proper, and the higher it is, the higher 
the air preheat temperature must be. 


The main problems with mercury have been | 


scarcity and high cost, poisonous vapour, and the 
great difficulty of avoiding burn-outs and amalgam 
wasting; and many modifications have been tried 
to get better boiler circulation. New alloys have 
reduced the amalgam wasting, but, generally speak- 
ing, the mercury process seems to have a difficult 
and complicated technique. Is there any way, then, 
of developing with the same materials of construc- 
tion, an external-combustion engine of at least the 
same thermal efficiency as is possible with mercury, 
but without the obvious disadvantages? The 
author believes the answer is ‘‘ Yes,” and with steam. 

The taking-in of heat to the cycle at a constant 
upper temperature, as in the mercury cycle, could 
be simulated closely by several stages of reheating. 


variations in mode of chemical manufacture can 
affect those properties. Not least, he should know 
how to test plastic substances under controlled 
conditions so as to obtain accurate results relevant 
| to the applications in view. 

The formidable task of critically surveying the 
science and technology of plastics for the benefit 
of both users and producers has been undertaken 
by Mr. Fleck with a combination of thoroughness 
and competence that commands admiration. His 
standpoint, pre-eminently. that of the chemist, 
permits a comprehensive view both of the essential 
origins of plastic properties and of the theoretical 
principles of polymerisation upon which the con- 
trolled synthesis of plastic materials depends. These 
essential matters, discussed in considerable detail 
in relation to basic raw materials, provide a basis 
on which the author reviews modern methods of 
manufacturing moulding powders, artificial resins, 
polymers and, generally, the intermediate products 
of the plastics industry. In this rapidly developing 





If these stages of reheating take place only at com- 





branch of the subject, it is no easy matter to keep 


| 


in touch with recent work, especially under war 
conditions ; yet Mr. Fleck is alive to the technical 
possibilities of silicon plastics, and presents some 
interesting opinions on the relations between inter- 
molecular linkages and stress-strain characteristics. 
The synthetic elastomers or rubber-like plastics are 
separately, but similarly, discussed with reference 
in turn to their sources, manufacture and chemical 
properties, with the addition of data comparing the 
strength and resilience of the better-known synthetic 
rubber substitutes with those of true rubber. 

The next two chapters deal with the physical 
properties of thermo-plastic and thermo-setting 
materials. With the former class, flow characteris- 
tics, softening points, optical properties, and general 
effects of temperature and water absorption on 
physical strength are important matters which 
receive correspondingly full attention; while the 
author’s remarks on the moulding of thermo-plastic 
sheets have a direct bearing on the prevention of 
residual strain, which is highly desirable when, as 
is commonly the case, thermo-plastics are used as 
transparent screens of complex shape. The dis- 
cussion of the physical properties of thermo-setting 
plastics is introduced by a brief account of Hon- 
wink’s Lockerstellen theory of molecular struc- 
ture in relation to elastic strength, while other 
researches, concerned with the influence on mech- 
anical properties of such variables as grain size, 
vegetable and mineral fillers, and moisture, are 
critically examined. Synthetic resins are dealt 
with mainly in reference to their use in the modern 
paint industry, but an instructive note is added 
regarding their value as water-purifying agents. 
The survey of plastic materials concludes with a 
chapter on synthetic fibres and textiles, but is 
followed by an admirable account of plywood and 
impregnated-wood construction, and of the synthetic 
adhesives which contribute so much to the success 
of this “* pseudo-plastic ” structural material. 
| The final chapters, dealing with the manufacture 
of plastic articles; the chemical, physical and 
electrical testing of plastic materials; and the 
chemical analysis of raw materials, will prove an 
instructive source of reference to those within the 
industry as well as of information to users and 
inspectors of plastic products. In common with the 
early part of the book, they are fully documented 
and are notable for the recent date of the original 
work from which the author has largely compiled 
his book. Among text-books intended primarily 
for the plastics technologist, this volume is remark- 
ably comprehensive and undoubtedly meets a need 
at the present time. Much of it may prove rather 
difficult reading for engineers and architects, but 
they will find that it provides a secure foundation 
for a good working knowledge of applied plastics. 





Calculations from Drawings. By F. Howimay, B.Sc. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
7s. 6d. net.) 

THERE is no lack of small text-books dealing with 

what may be broadly termed workshop arithmetic, 

but many of them have a flavour of the classroom 
rather than the workshop and to that extent some- 
times fail to appeal to those readers whose pro- 
blems, arising in the course of their work, appear 
not to conform to the examples given. No such 
objection can be levelled against Mr. Holliday’s 
little book, which consists of 101 examples which 
have been encountered in practice in the various 
departments of an aircraft engineering firm. The 
disadvantage of using instances drawn from only 
one branch of engineering is more apparent than 
real, for the reader who works conscientiously 
through the specimen calculations given should 
then have developed sufficient mathematical sense 
and facility to accommodate his knowledge to a 
much wider variety of problems. Though the book 
is addressed primarily to students engaged in the 
first three years of an engineering course, its prac- 
tical nature should render it of service also to 
readers of more mature experience. As it happens, 
since our review copy of the book was received, 
we have learned from a maker of sheet-metal com- 
ponents, into the manufacture of which geometry, 
both plane and solid, enters considerably, that he 
has found the book of distinct value in the develop- 








ment of accurate patterns. 
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| Austin seemed to prefer air heaters as reducing the | 
| number of parts subject to the boiler pressure. In 
the Yarrow boiler described in the paper there were 
really only four inspection doors, but they enabled 
a proper internal examination to be made. Air | 
WE conclude below our report of the discussion, — a emotes fe moep dove eae mqamend 
on Thursday, May 11, of five papers presented to 2 ‘eae the vat if, in any a ee a ne a 
the Institution of Naval Architects, forming a sym- | preferred, then it would be fitted. He thought that 
. , : : . the use of water walls could be overdone; with | 
posium on marine water-tube boilers. inferi at aa tees ool eee See cae | 
Mr. R. E. Zoller said he could not agree fully inferior ee o s there might be difficulties with | 
with the statement made in Mr. Austin’s paper that NT ‘ler — } Ly weight of the ast 
water-tube boilers, like turbines, were most efficient as Mel ter at appear high but his firm believed 
in large units. The question of the size of the oil ans — ty and good strong construction were | 
Seientee eftnd th end the bernen tm amell belles essential and after all, w eight did not really matter | 
, om Settee: to Cw’ Weaiiew than ‘tn tenee much in the merchant ship. 
were larger re . ‘ ail = any Captain R. E. Trevithick emphasised that forced | 
boilers, so that the rating might differ. It did not! . - I «Boece d 
ete Gilow tint © email baller wes hues effcient ——s provided greater scope for flexibility of 
then o ineae ene. 10 would bo interesting to know | 7S: the tubes could be run at any angle and in 
if the evaporation/weight ratio quoted by Sir George roy direction and, as an excess feed pressure of | 
' were obtained in naval vessels with the|— '- Per square inch was provided, perfect circula- 
installation running continuously year in and year ae pang ae “¥ Vanrees Comene could be 
out as was the case with merchant ships. The ui . as _self-containec — and this reduced the 
strictures on damper control of superheaters in the ips ver of a ~— to fo enesied. On pe point 
paper by International Combustion, Limited, might . a berg — ae ~ tego scent wees © 
be challenged. He had recently seen a number of es ape thy y ay gar ig:. Cpa Semper 
American ships in which the control by damper mt — va sabrtay- a be Gate 8) rum am ecomomnnEE 
could be regarded as superior to the method shown ~ hows ar 8 iepeoun and it would be interesting 

by that company or to that shown by La Mont to learn what that temperature was. 
Mr. J. Mayer observed that no speaker had shown 


Steam Generator, Limited. 0 hi 
Mr. W. Yorath Lewis, referring to Mr. Sterry B. | @"Y real disposition to expand Mr. Austin’s general 


Freeman's warning relative to the possibility of the conditions but it should not be overlooked that a 
marine steam boiler being ultimately ousted by the wealth of experience was being accumulated in the 
gas turbine, said that to avoid this happening the United States with marine boiler pressures up to 
prospects of steam must be improved by the pro- 900 Ib. per square inch. It was not our own ship- 
vision of better, simpler, cheaper, lighter and less OWeTS only who would be concerned in the future 
bulky boilers. He submitted that in the Lewis| ut foreign purchasers, who would be greatly im- 
water-tube boiler he had the solution to the problem, pressed by this American experience. A real move 
and showed some slides of a mobile arrangement of | forward to higher temperatures and pressures was 
this boiler having a capacity of 6,000 Ib. per hour, therefore indicated for British shipbuilding. He 
a pressure of 185 Ib. per square inch, and an effi- thought the discussion on the whole was in favour 
ciency of 70 per cent.* A boiler of this type would of economisers and Mr. Plummer’s point of keeping 


probably prove lighter and more suitable than any the temperature of the water entering the boiler 
~ “ | high was a good one. The addition of cast-iron gills 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Concluded from page 434.) 


existing type. , . ‘ 

Eng. Rear-Admiral W. M. Whayman, C.B.,C.B.E., | t® economiser tubes was of little use. The remedy 
considered the term ‘‘ overload ” objectionable, and ®%@nst the development of acid gases was to inject 
preferred to think of the maximum steam output | * suitable alkali into the gases by means of the soot 
that could be obtained from the boiler as long as| blower. Automatic control had been developed in 
adequate fuel supply could be provided. Mr. regard to both accuracy and reliability and it was a 
Austin’s reference to a 50 per cent. overload referred mistake to consider it as an undesirable complica- 
to the boiler only, but the feed pump capacity was | on. It was particularly suited to oil firing and 
also involved and the design of the funnels and | £te@tly improved the overall performance. 
uptakes for a heavy maximum rating was very| Major W. Gregson first dealt with the evapora- 
important. He thought it would be a good thing tion/weight ratio and stated that any of the estab- 
if the shipowner, the shipbuilder, and the marine lished types of marine boiler could be designed and 
engineer would agree on a fixed basis or standard | built to the high ratios cited by Sir George Preece 
of what constituted an “‘ overload”; the maximum | if required, though at the present time designers 
amount of steam that could be generated by a boiler | and manufacturers were restricted by the general 
steaming continuously on the fuel that could be | conservative outlook of the shipowner. With regard 
burned seemed a reasonable basis. The closed | to temperature and pressure, the designs put forward 
stokehold system had been mentioned; his own | were all based on Mr. Austin’s specification. Higher 
experience, both in the Navy and in the merchant | temperatures and pressures were already in use. 
service, had impressed him with the advantages of | His own organisation had been concerned with 
that system. It was stated in the first paper that, | boilers for tankers which had been working for years 
oil only was considered as a fuel. Was coal to be | at a pressure of 625 lb. per square inch and a tem- 
excluded in the future, so that past practice would be | perature of 835 deg. F. An American ship was 
represented by the cylindrical boiler and coal, and | working at 1,200 lb. pressure and 750 deg. F. tem- 
future practice by the water-tube boiler and oil ? perature and there were four years of experience 

Mr. A. G. Pemberton said that there seemed to be| behind that ship. There were also other ships 
an impression that the merchant ship engineer | working at 850 lb. and 850 deg. F. final temperature, | 
lacked competence to handle water-tube boilers and under conditions very much in advance of Mr. 
without special training. He could hardly agree ; Austin’s specification. The suggestion of a stan- 
he was acquainted with a vessel having modern | dard feed water specification was excellent, but 
water-tube boilers and showing good performance | it was hardly likely to be accepted immediately. 
figures on the completion of two successful voyages. | Caustic embrittlement was a subject he had always | 
None of the senior engineers had had any previous | felt strongly about because, in his experience, he | 
experience of water-tube boilers, and, moreover, had never yet come across a case of this trouble | 
the chief engineer made his first acquaintance with | which had not been accompanied either by a strained | 
a turbine installation in the vessel. These engineers | joint or bad workmanship causing a pocket in which 
were trained in the hard school of workshop practice | the caustic solution could settle. There was practic- 
supplemented by their own efforts to obtain a high | ally no possibility of caustic embrittlement with | 
standard of technical skill. In his opinion, existing | modern manufacturing methods; the drums were | 
standards of professional qualification for marine | either welded or forged solid and there were no| 
engineers should be fully maintained. | riveted seams for the lodgment of the liquor 

The authors of the papers, with the exception of | Continuing, Major Gregson said that boiler | 
Mr. Austin, then replied to the discussion. Sir Harold | designers would welcome any step towards, and 
Yarrow, said that on the question of air heaters | would co-operate in, any movement to give better | 
versus economisers his firm had an open mind. Mr. | training to engineers. Shipowners would, of course, | 
benefit, and boiler manufacturers would be relieved | 
of much servicing and instruction. He hoped that! 





* See ENGINEERING, vol. 148, page 90 (1939). 
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something could be done on a national basis. It was 
not that the advanced machinery was difficult to 
look after; it only required to be operated with 
reasonable intelligence, but many of the men re. 
quired for this work had, under war conditions, 
received an apprenticeship that would not be 
recognised in peace time, and it was necessary that 
they should have some operational instruction. The 
point made by Mr. Austin about repair depots 
abroad was appreciated by boiler manufacturers, 
Attempts had been made to adopt standardisation 
more widely so that tubes could be made inter. 
changeable, a condition which would facilitate 
repair work. Unfortunately, the closing of certain 


| ports abroad rendered wide establishment of repair 


depots impossible under present conditions. It had 
been remarked that a wide range oil-fuel burner wag 
desirable. A good deal of attention was being paid 
to this question and work was being done on a burner 
having a range from maximum down to half 
power. 

The symposium was then briefly summed up by 
Dr. S. F. Dorey from the chair. The first paper 
he said, showed some conservatism in its pro. 
posals, but brought out interesting views in the 
discussion. The variations in boiler weight of the 
several proposals might not be of much consequence 
in mercantile marine work. Differences of opinion 
existed with regard to automatic superheater control, 
but he felt that definite consideration should be 
given in certain circumstances to the proper control 
of superheat. Perhaps the best view regarding 
economisers was that expressed by Sir Harold 
Yarrow, who saw no reason why they should not be 
used if desired. The employment of finned econo- 
miser tubes had been stressed and very definite 
views had been expressed as to the desirability of 
using higher temperatures and pressures. Mr. 
Austin had spoken of standardisation, particularly 
with regard to boiler tubes. Speaking as an indi- 
vidual concerned with the safety of boilers, he 
thought that so far as regulations were concerned, 
there was not much in the proposal either way. 
On the important question of reliability in service, 
he felt that the criterion of safety with water- 
tube boilers was the possibility of doing with one 
only. There were numerous ships that had been in 
service for a long time with only one cylindrical 
boiler, but most troubles with that type of boiler 
could be dealt with without drawing the fires 
altogether or getting into the steam space, which 
was not the case with the water-tube boiler. It 
might be that water-tube boiler difficulties had 
been over-emphasised, but there was a difference 


| between the two cases and a vessel with only one 


water-tube boiler would be better with an auxiliary 
boiler for use in emergencies. The basic requirement 
was what was the minimum speed which would 
maintain the ship in a seaway? A speed of 6 knots 
appeared to be a reasonable figure to take if a ship 
were crossing the Atlantic or going still farther. 
With a coastal vessel, the same need did not arise, 
as it would generally be possible to dock for five 
hours or so to enable repairs to be made. On the 
question of boiler-water treatment, this subject 
should be coupled with the training of engineers. 
He could not understand why the systematic 
training of engineers in water-tube boilers had been 
so neglected in the past; if makers of water- 
tube boilers had started such training in the early 
days it would have resulted in these boilers being 
adopted to a larger extent. 

On the subject of the evaporation/weight ratio, 
which had attracted considerable attention, there 
was no reason, so far as he could see, why the 
conservatively-assessed boilers in the mercantile 
marine should not function as successfully as the 
water-tube boilers used in the Navy. The most 
vital subject of the discussion had been that of 
higher temperatures and pressures. In spite of 
Mr. Austin’s specification of a pressure of 450 lb. 
per square inch, he had spoken of satisfactory experi- 
ence on vessels working at 600 lb. per square inch. 
The authors of the four papers, however, were 
limited by the lower figure, though he thought that 
if additional proposals had been put forward, a good 
comparative idea of what was involved could have 
been gained. He felt that temperatures and pres- 
sures would rise. 
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NOTES FROM NORTH AMERICA, 


A pLAN is being completed for a large-scale pro- 

mme of industrial co-operation between the United 
States and Mexico, in which the Governments of both 
countries will participate, though, so far, they have 
kept far enough in the background to make it plain 
that private capital and individual business initiative 
will play important roles, under the egis of a joint 
United States-Mexico Economic Co-operation Com- 
mittee. Mexican members are encouraged to draw 
up over-all schemes, aided by technicians lent by the 
United States, and individual projects are then judged 
by the joint committee. If they.ere approved, requests 
for special equipment are given priority ratings and, 
where necessary, United States Export-Import Bank 
credits are provided. The Mexican Government is also 
playing an important part through its industrial and 
agricultural development banks. Gradually, operating 
through these organisations, the Mexicans are setting 
up a net of semi-official key corporations and plants 
and are developing a chain of agricultural projects, 
which in time will noticeably change the economic 
aspect of Mexico. Some of these corporations are 
entirely Mexican, with 51 per cent. of the capital 
often subscribed by the Government agencies. Others 
are mixed Mexican-United States corporations, but 
all are basically Mexican. Mexico is building new rail 
lines to connect with the main line between California 
and the Mexican capital This new line will tap a 
region in which big new irrigation projects are planned 
to enlarge an already important winter vegetable- 
growing area. A second new rail development will 
connect Chihuahua with the Pacific at Tobolobampo. 
A third will connect the Yucatan Peninsula, with its 
vast production of fibres (for rope and bags), hard- 
woods, copra, tropical fruits, etc., with the rest of 
Mexico. Key industrial projects also are already under 
construction. First in importance is the Altos Hornos 
de Mexico, a new iron and steel rolling and smelting 
plant now nearing completion at Monclova, about 
100 miles south of Eagle Pass, Texas. 


| 





The United | 


Chungking on the edge of the Gobi desert and 8,000 ft. 
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oil industry was that the pipeline must be of small 
diameter, perhaps 4-in. or 6-in., and that it would 
be fed by tankers rather than by the Far Eastern 
refineries. The development of an oilfield in the Kansu 
province of China, 900 airline miles northwest of 


above sea level, was recently described by the Oil and 
Gas Journal, a United States private publication, as 
indicating possible future production that would make 
China self-sufficient in oil. This publication reported 
oil seepages along a 2,000-mile arc from Kashgar, in 
the extreme west of Sinkiang, through Kansu into 
Shensi and Sczechwan. Production has been developed 
at two points along this arc, in Kansu, and in Sinkiang, 
where the Russians had drilled before withdrawing 
from that province in January, 1943. By American 
standards, the current Kansu production is not impres- | 
sive—about 3,000 barrels daily—but it represents an | 
increase, in China, of about 100-fold since 1940. 

Now that machine-tool orders and deliveries in the 
United States are being greatly reduced, the industry 
and Federal agencies are becoming alarmed as they | 
seek a solution of threatened difficulties through legis- 
lation. During the last three years, 800,000 machine 
tools, valued at 3,295 million dollars, have been built | 
in the United States. These figures compare with a | 
total of some 1,373,000 machines installed in the whole | 
of the American metal-working shops at the end of | 
1939, and a production of 50,000 machines in the best 
single peace-time year. About 100,000 of the 800,000 | 
machine tools have been supplied to Allies; of the | 
remaining 700,000, United States Government agencies 
are believed toown 500,000 and private manufacturers | 
200,000. Estimates of post-war needs vary greatly, 
but one Government authority estimates that, of the 
Government-owned machines, probably 50,000 are too 
specialised for peace-time use ; 75,000 will be required 
by the United States Army arsenals, Navy yards, and 
other Government establishments; 75,000 will be 
bought by American manufacturers who now have 
purchase options on them; 15,000 will be taken by | 
vocational schools and colleges; and 100,000 will be 





States Export-Import Bank provided 6,000,000 dollars | sold to foreign buyers. That distribution would leave | 


(guaranteed by the Mexican Government) to finance | 185,000 Government-owned units for disposal. 
The first blast furnace has just begun to | same authority thinks that private industry will want 
the Siemens furnaces will begin operating in | to keep half of its 200,000 war-built machines, and that 
and the rolling mill in May. The second | 10,000 of them are too special in design to be of post- 


the mill. 
operate ; 
April ; 
activity in which Mexico shows striking progress is 
chemicals. Since 1942, more than 100 Mexican chemi- 
cal factories have been established, among the largest 
being the 3-million dollar woodpulp plant in Jalisco. 
The Canadian aircraft industry is waiting anxiously 
the reaction of the Canadian Government to a post-war 


plan for guaranteeing the industry's survival. A salient | studied by interested organisations. 








The | 


war use, leaving some 90,000 for sale. 


ing can be done to regulate the sale of the privately- | 


owned tools, but already plans are in the programme of 


the United States Congress to supervise the disposal of | 


Government equipment. 


Other plans, not formally before Congress, are being 
| 


One proposal 


| setting. 


APPARATUS FOR MEASURING 
SHORT TIME INTERVALS. 


A PORTABLE electrical instrument for measuring time 


| intervals ranging from one second down to a thou- 


sandth of a second has recently been developed by 
Messrs. R. K. Dundas, Limited, The Airport, Ports- 
mouth. This instrument, called the “‘ Microtimer,” is 
claimed to give an accuracy on all ranges of within 
+1 per cent. of full scale. It is mains-operated and 
can be connected to any alternating-current supply, 
provided the voltage is between 200 and 260. A 
battery-operated instrument is available for use in the 
absence of a suitable mains supply. The action is 
automatic, integration commencing on the making or 
breaking of one electrical contact or connection and 
ceasing when a further electrical change signalises the 
end of the interval to be measured. In application to 
the determination of the speed of a swiftly moving 
vehicle the time interval between the severance of two 
taut wires is measured. These wires, which are con- 
nected to the instrument, are s a known distance 
apart across the test route and are cut by a knife 
attached to the passing vehicle. 

Switches built into the instrument enable several 
sequences other than the interrupting of two circuits 
to be the means of stopping and starting the measure- 
ment of time. Thus, one setting utilises the interval 
between the making and breaking of the same circuit. 
This particular setting is useful for measuring the rate 
at which an electrical fuse or circuit-breaker operates. 
The duration of a single connection, as, for instance, 
between a revolving contact and a brush, or between 
a cam and a tappet, can also be measured with this 
If the theoretically correct time interval 
can be inferred from other considerations, any bouncing, 


|or other imperfection of working, is at once made 


apparent. Another setting utilises the interval between 
the closing of two circuits. The second closure may 


| depend on the first and follow it very rapidly, as 


happens in a relay. For determining the time of 
opening of a camera shutter a source of light and a 
photocell are used. The effect of the latter, suitably 
amplified and applied to the terminals of the Micro- 
timer, permits the shutter to be checked for accuracy 
and facilitates its calibration. The measurement of 


| viscosity and of the rate of chemical reactions, especially 
Probably noth- | explosive ones, comes within the scope of the Micro- 


timer, provided significant events be arranged to send 
electrical signals similar to those already described. 

In using the Microtimer, it is necessary, first of all, 
to select the appropriate time scale on the meter. 
There are three of these, usually from 0 to 10, 0 to 100, 
and 0 to 500 milliseconds, though, as they depend only 


feature of the industry’s proposal is Government- | would divide the Government-owned surplus machines | 0n the particular values of precision condensers built 
guaranteed orders to the most efficient producers to| into three groups: (1) Class A machines, new and | into the instrument, alternative ranges can be provided 
keep them operating for several years after the war.| unused and not more than one year old; (2) Class B| to order. A three-position switch, shown at a in the 
Like the aviation industries in all the warring nations, | machines, consisting of those which have been used in diagram of connections, Fig. 2, enables any one of the 
that of Canada has had a meteoric rise, the output | production for not more than 9,600 hours; and (3) | three scales to be selected at will. A two-position 
increasing from 846 aircraft in 1940 to 4,133 in 1943 ; Class C machines, comprising all not coming into the switch 6 (mechanically coupled to an internal switch c) 


but Canada is still dependent on the United States and/ A and B categories. 


Machines in Classes A and B/| 


enables the sensitivity to be halved, so that full-scale 


Britain for engines. Early in the war, the decision was | would be made available first to Government arsenals, | readings on the above scales shall correspond to 20, 200 
made not to invest 50,000,000 dols. in an engine factory | shipyards, and maintenance and repair stations, after | and 1,000 milliseconds. Two-pole switches d and e are 
to produce one type, but to erect plants to produce | which (and this is the heart of the plan) they would be given positions appropriate to the signals between which 
more than a dozen types of machines for imported | offered to the small metal-working shops, preference | the time interval is to be measured. Thus, if two wires 
engines. In addition to the 4,133 aircraft built in | being given to war veterans wishing to start in business |are to be severed, these being connected as shown 
Canada last year, 3,257 were assembled in Canadian | for themselves. After the small shops had had their | across the terminals at f and g, d is set downwards 
plants from imported components. Although Canada| pick, larger companies could purchase such machines | and e is set upwards. The instrument is energised by 


has produced 16 different types of machine, the industry 
is concentrating now on eight: 
three trainers, and one transport. Last year’s produc- 
tion included 1,309 elementary trainers, 1,841 advanced 
trainers, and 983 combat and transport machines. The 
plan for post-war production was developed by the 
industry, the air-transport interests, and Government 
officials, and was submitted recently by a special com- 
mittee to Mr. C. D. Howe, the Canadian Munitions and 
Supply Minister. The main proposals of the committee 
are: (1) that contracts be placed by the Canadian 
Government as soon as possible for designing five types 
of post-war aircraft ; (2) that these contracts be placed 
with efficient producers; and (3) that, after designs 
are completed and approved, the companies would con- 
struct demonstration models for the Government. The 
committee will determine the allocation of orders after 
the Government have set the seal of their approval on 
the plan. The industry has planned its future around 
the production of trainers for the Royal Canadian Air 
Force, a single-engine utility transport, a twin- 
engine general transport, and a large long-distance 
transport. At the best, however, Canada is not expect- 
ing to maintain more than five to ten per cent. of the 
industry in production in peace time. 

According to a statement made shortly before his 
death by Colonel Frank Knox, United States military 
forces are now building a pipeline into China, 
Colonel Knox was defending in Congress the con- 
struction of the Arabian pipeline, which he described 
as a ‘military necessity.” Presumably on the 
grounds of security, he gave no further details of 
the China pipeline. Speculation in the American 





four combat types, | 


| as 





‘“‘are unsuited for use in the capacity of smaller | 
concerns.” Within five years and four months after 
the war ends, all remaining machine tools not disposed 
of would be broken up as scrap. The plan would be | 
directed by a Federal machine-tool commission of nine 
members to be appointed by the President. The main 
criticisms of the plan are that the small companies 
using machine tools would get the better machines ; 
that the number of machine tools that small shops could | 
absorb would be relatively small; that the American 
public would not accept the scrapping of so many 
machines as would have to be scrapped under the plan ; 
and that colleges and schools which are not ‘‘ public 
schools” are excluded. The chief merit of the plan 
is that it has brought the problem into the open. 
American machine-tool builders have not publicly | 
expressed a preference for any specific programme, but | 
their views appear to be that the Government should 
decide promptly which arsenals, plants, and yards 
should be retained for future emergencies, together 
with the machinery needed as a strategic reserve ; that 
contractors operating Government-owned machines 
should have a chance to buy them within 60 days after 
they are released ; that if the contractor does not want 
the machines, the Government should remove them 
within 60 days from the date of decision; that the 
Government should choose from the machines not taken 
by contractors holding options the best with which to 
equip its own plants, and should also set aside a stock 
to avoid a future shortage ; and that contractors should 
be allowed to buy machines before the Government 
releases them, provided they stay on war production as 
long as required. 








being plugged in to a live socket at h. Three-position 
switch j (coupled to internal switch &) is moved into 
the “ set-zero ’’ position, and a knob connected to 1 is 
turned to adjust the pointer of the meter m to the zero 
position. After this has been done, switch j is turned 
to the “ operate” position. All is then ready for the 
test and, if the first wire is cut, the meter will start 
to register the time elapsing from this instant. It will 
stop registering when the second wire is cut. The 


| meter returns to zero when switch j is returned to the 


“* set-zero ” position. 

The principal secondary winding of the mains trans- 
former, in conjunction with the full-wave rectifier 
valve n, and the 32mF electrolytic smoothing con- 
denser o, gives a direct-current supply, which is stabi- 
lised at approximately 235 volts by the neon tubes p, 
acting in conjunction with the Pygmy lamp resis- 
tance g. A rise in the direct-current output voltage 
sends more current through the neon lamps, which, 
however, continue to absorb 117 volts each, and the 
voltage increase is entirely absorbed in the Pygmy lamp. 
The additional secondary winding of the transformer 
shown at the top provides current for the rectifier valve 


| heater, while the additional winding shown below pro- 


vides current for the heaters of all the other valves. 
The principle upon which the rest of the instrument 
works will be outlined briefly and then in greater detail. 
A relatively large reservoir condenser r, of 4mF total 
capacity, is charged and is connected, on receipt of the 
first signal, to a selected receiving condenser, 8,, 89, OF 83, 
which is in a discharged condition initially. For the 
meter ranges mentioned above s, has a capacity of 
0-034 mF, s, of 0-34 mF and s, of 1-7 mF. A constant 
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current flows into the selected receiving condenser, 
causing the charge in it, and hence the voltage across 
its terminals, to increase. The charging process is 
interrupted by the receipt of the second signal, so that 
the final voltage across the receiving condenser is an 
indication of the time interval to be measured. This 
voltage is indirectly measured by the meter m which, 
however, is caljbrated to read directly in milliseconds. 
The indirect method for the measurement of voltage, 
using valve uw in the circuit, is necessary on account of 
the very small amount of energy available in the 
receiving condenser. The valve-voltmeter arrangement 
does not draw energy from this condenser, so that it 
gives an accurate reading which remains steady. 

As already mentioned, the first operation, after 
coupling the instrument to the main supply and appro- 
priately setting switches d and e for the incoming signals, 
is to move the switch j to the “ set-zero ” position. Con- 
denser r then receives a charge via switch j and a cur- 
rent-limiting resistance of 0-1 megohm. The negative 
connection is via the left-hand half of the double-diode 
valve v to point 6 in the potentiometer circuit 1 to 9. 
Valve v ensures that the condenser is charged to the 
peak voltage of the slightly pulsating direct-current | 
supply by preventing any back flow of the charge. | 
The 0-1 megohm resistance prevents this valve from | 
being damaged by the initial rush of current into r. 
The voltage attained by r is less than the supply voltage 
and is determined by the position of point 6 in the | 
potentiometer circuit. While the switch j is in the “ set- | 
zero” position, the mechanically connected switch & is 
in the central position shown; it puts whichever | 
receiving condenser has been selected across a resistance 
of 1,000 ohms, thus ensuring its complete discharge. | 
Meter m should read zero, as the voltage drop between 
points 8 and 9 in the potentiometer circuit, due to the 
flow of about 10 milliamperes through the resistance | 
shown of 1,000 ohms, equals the voltage drop in the | 
4,700 ohm resistance shown between 10 and 11 when the | 
valve u is passing its normal current of about 2 milli- 
amperes. Consequently there is no drop across the | 
meter. The current passed by the valve depends, how- | 
ever, on the grid potential and this, with switch & in | 
the position shown, must be the same as point 7 in the 
potentiometer circuit. Varying the set-zero resistance | 
(lying between points 7 and 8 on the potentiometer) | 
affects the potential of point 7 and hence of the grid of | 
the valve. For this reason it exercises a powerful con- 
trol over the current passed by the valve ; its effect on | 
the current passing through the potentiometer is much | 
less marked so that its manipulation gives sensitive | 
adjustment of the potential across m, enabling it to be 
restored to zero if it has departed therefrom. 

When the switch j is moved to the right into the | 
“ operate ” position, the coupled switch k moves over to 
the right also, leaving the selected receiving condenser 
ready to receive its charge. The potential of the grid 
of valve u should not be affected by this movement ; 
it will differ from that of point 7 in the potentiometer | 
circuit by the voltage across the receiving condenser, 
and this, for the moment, is zero, there being no charge 
in this condenser. As will be seen later, the charge | 
enters the condenser from below, making the upper 
plate, and hence the grid of valve u, increasingly 
negative. This has the effect of gradually suppressing 
the current flow through the valve, as a — of which 
the potential of point 11 falls relatively to point 8, 
so that a cunats Gown from right to left through m. 
Plainly the magnitude of this current, and hence the | 
reading of m, will increase in proportion to the charge | 
in the receiving condenser, that is, the duration of | 
the charging process. It will be observed that, with the 
switch j in the operating position, the reservoir con- 
denser r continues to receive a charging current, but the 
current-limiting resistance is altered to 10 megohms, so 
that it is only a trickle charge, to make good any | 
leakage that may occur while waiting for the first signal. | 
The condenser is encased in a metal guard, which is con- | 
nected as shown to the positive high-tension main to 
minimise the potential difference tending to cause 
leakage. Owing to the presence of the 10-megohm | 
resistance, the anode potential of valve z is not appre- 
ciably affected by the connection to the high-tension 
positive ; it is controlled by the positive plate of the 
reservoir condenser, and it falls when the latter com- 
mences to discharge. Flow through valve z is governed 
not by the anode potential, however, but by the grid | 
and screen-grid potentials, and it remains substantially 
constant, irrespective of variations in the voltages of | 
the reservoir and receiving condensers, so long as the | 
grid is kept at a steady positive potential. 

Until the first signal arrives the grid is kept at a| 
negative potential and the valve is non-conducting. 
With connections made and switches set as shown, 
for the severance of wires bridging the terminal pairs 
f and g, the most direct path from the grid to the high- 
tension negative is via both 2-2-megohm resistances, 
also the 0-047 megohm resistance, the external wire 
across f, and the top side of switch d. A permanent 
parallel path, which includes an additional 0-01- | 


| 
| 





| from the point 


side of d, the top side of e, the lower external wire, | 


MICRO-TIMING APPARATUS. 
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megohm resistance, should be noticed. Another con- | by using negative feedback and by ensuring constancy 
nection which should be noticed is that which runs | of the positive grid potential of the valve. This con- 
midway between the neon stabilising | stancy of potential is obtained by the further connec- 
the bottom | tion from the grid, through the right-hand side of the 
double-diode v to point 5 in the potentiometer circuit. 
and the bottom side of e to 12. While the top wire is | The latter point is at a rather lower potential than the 
intact there is direct connection from 12 to the high- | point between the neon tubes, but, relative to point 5, 
tension negative, but when this wire is broken the | the diode maintains a constant potential difference, and 
additional 0-01-megohm resistance has to be traversed | any fluctuation in the high-tension supply voltage is 
by current flowing from the more positive point mid- | absorbed mainly in the two 2-2-megohm resistances. 
way between the neon lamps. Thus, directly the| The path from the reservoir condenser r into the 
breakage occurs, point 12 is elevated to a more positive | receiving condenser is via the anode and cathode of 
potential, and the grid of valve z is elevated by the | valve z, resistance y, part of which can be shunted by 
same amount. Only when the lower wire is cut, and | switch 6, and points 6 and 7 in the potentiometer cir- 
current through the 0-0l-megohm resistance is inter-| cuit. The return path is through the selector switch a 
rupted, does the grid again become negative. | and the right-hand side of the double-diode w. The 
In the interval while the grid is positive the valve | function of w is to prevent there being a permanent 
is conducting and it allows a constant discharge current | series connection of r and the receiving condenser 
to pass from the reservoir condenser r to the receiving | between the high-tension positive and point 7 in the 
condenser. Constancy of the current is ensured by | potentiometer circuit. The left-hand side of w allows 
employing for the valve x a high-impedance pentode, | current to flow if the receiving condenser becomes 


lamps p, via a 0-015-megohm resistance, 
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charged to an excessively high voltage. This might 
happen if the time interval being measured happened 
to be unexpectedly prolonged. The safety discharge 
path is from the under, or positive, side of the receiving 
condenser, via 7, 8 and 9, and the left-hand side of w 
to the negative side of r. 

The drift pre-set control between points 6 and 7 is in 
circuit with the receiving condenser and the two diodes, 
namely the right-hand side of w and the left-hand side 
of v. The potential drop across it must be adjusted 
to neutralise an appreciable voltage drive or e.m.f. 
of the diodes due to electronic emission from the 
heaters. Unless the drift pre-set be carefully adjusted 
the receiving condenser will obtain a charge through the 
action of the diodes, and meter m will drift from the 
zero position until it registers the imperfectly neu- 
tralised voltage of the diodes. 

The adjustable resistance between points 3 and 4 is set 
to give the appropriate screen potential to the valve z. 
In this way the constant current passed by the valve 
may be adjusted to the requisite value. To test the cali- 
bration, switch j is moved to the left into the “‘ calibrate” 
position ; coupled switch k simultaneously moves to 


the left and substitutes resistance z, part of which can | 


be shunted by switch c, for the receiving condenser. The 
current I needed to operate the instrument cor- 


rectly is proportional to T where C is the capacity of the 


receiving condenser and T is the full-scale meter reading 
expressed in seconds. This particular current produces 


a voltage across the condenser of x corresponding to 


full-scale deflection of m. When this current is passed 
through resistance z, which is of R ohms, it produces a 
voltage drop of IR. This voltage is indicated by 
meter m, the reading of which bears the same ratio to 


the full-scale reading as I R bears = 
T of the full-scale reading. The 


position to which the pointer should move if everything 
is correct is shown on the meter scale by a red line. It 
will be noted that because the reservoir condenser is 
feeding into a resistance, and is not able to receive even 
a trickle charge, its eventual discharge is inevitable. 
Meter m holds its steady reading for about 12 seconds ; 
after this the pointer falls rapidly to zero. Switch 6, 
which affects the current output of valve z and doubles 
the time for a given meter indication, is coupled to 
switch ¢ in order that the appropriate change may be 
made in the resistance z used for a calibration check. 
Fig. 1 shows the Microtimer with its casing removed. 
The openings in edge of the base of the chassis and to 
the left are, from top to bottom, the mains input, the 
mains voltage selector giving the alternativee of 200-220, 
221-240, 241-260 volts, and the drift present. Opposite 
these openings at the back of the chassis are the mains 
transformer, the reservoir condensers, and the pentode 
valve z, respectively. The valves in line behind the 
front panel are, from top to bottom, those indicated in 
Fig. 2 by n, p, p, u, v, and w, respectively. Between the 
valves and the reservoir condensers are the timing 
condensers in upright cylindrical containers ; these are 
surmounted by the smoothing condenser. On the 
panel, between the meter and the Pygmy lamp, is the 
remaining timing condenser. The mechanism of the 
three-position switch j is seen below the Pygmy lamp. 


; that is to say, 


the reading of m is © 
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| AERODYNAMIC MARINE-ENGINE 
GOVERNOR. 


| THe problem of preventing a marine engine from 
| racing when the propeller emerges from the water, due 

to the pitching of the vessel, is almost as old as screw 
| propulsion itself and a number of types of marine- 
| engine governor have been developed to overcome the 
| difficulty. The latest of these, illustrated in Figs. 1 to 
|3 on this page, employs a principle which we believe 
| has not been used previously for the purpose. This 
| principle, in broad outline, is that employed in the well- 
| known fluid coupling, in which torque is transmitted 
| from the driving to the driven shaft by a fluid, water or 
| oil, the fluid, which is set in motion by a rotating vaned 
| disc, causing an opposed and similar disc to be rotated, 
| without solid contact occurring between them. There 
| are, however, three cardinal differences between the new 
| aero-dynamic governor and the fluid coupling. In the 
| first place in the governor, although the driving disc con- 
| stantly rotates, the driven disc is constrained so that 
| it can rotate only through a small are. Secondly, the 
| torque-transmitting medium is air and not water or 
oil, while, in the third place, the pressure of the 
air in the chamber in which the discs operate is of 
| primary importance. 

The principle with air as the torque-transmitting 
medium has already been employed in the Ranarex 
CO, recorder, in which instrument there are two pairs 

| of vaned discs, one pair running in air and the other in 
| the flue gas to be tested for CO, content. The two 
driven vanes are connected by a linkage mechanism 
which actuates the indicating needle, a differential 


relative densities of the air and flue gas. From experi- 
ence with this instrument it has been established that 
the magnitude of the transmitted torque between the 
driving and driven vaned discs, depends upon the square 
of the speed of rotation of the driving disc or impeller ; 
the distance between the impeller and the driven disc ; 
and the pressure, and hence the density, of the air or 
gas in the chamber in which the discs rotate. The first 
and. second conditions are constant in the marine 
governor, which, as already implied, has only one pair 
of opposed discs. The driving disc, or impeller, is 
rotated at a constant speed of approximately 3,000 
r.p.m. by a motor of } h.p., and the distance between 
the opposed surfaces is fixed. It is upon the third 
condition that the operation of the governor depends 
and it will be appreciated that the head of water, or in 
other words, the draught of the after part of the vessel 
as it varies with the pitching movement, can be used to 
provide the necessary pressure variations. 

The translation of the variations in draught into air 
pressure within the governor casing is so simply, though 
ingeniously, effected that it hardly requires illustra- 
tion. A vertical air-vessel is attached to the skin 
of the ship as far aft as is practicable and connected at 
the bottom with the sea by an opening considerably 
lower than stern-tube level, this opening being, of 
course, protected by a sea-cock. From the top of the 
air vessel a pipe is led to the governor. There is, 
naturally, an air vessel at each side of the ship, with an 
intercommunicating pipe, in order to account for varia- 
tions of head arising from rolling as well as those 
due to pitching. The height and volume of the air- 
vessel and its position relative to the water-line are 











action taking place to an amount determined by the | 

















given careful consideration. The pipe from the 
air vessel is normally connected to the governor 
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casing a, at the point 6, in Fig. 1, but may be 
elsewhere if more convenient. In this figure the 
motor is indicated at c and rigidly attached to the 
motor spindle, by means of a Woodruff key and a nut, 
is the impeller d. The driven disc, or impulse wheel e, 
is carried on a spindle f, to which is attached the cam 
plate g. Both impeller and impulse wheel consist of 
a solid back with radiating vanes, the front edges of 
the vanes of both wheels, of course, facing one another. 

The chamber in the casing is just sufficiently large 
to accommodate the wheels and is completed by a 
spigotted cover A with a sealing ring. A similar ring 
round the spigot of the motor renders the chamber 
airtight, but it may be noted that the motor spindle 
runs in the spigot in ball bearings provided with 
labyrinth sealing glands. The impulse wheel spindle 
runs in a plain bush bearing with internal] labyrinth 
grooves, while additional provision against air leaks is 
afforded by a series of sharp-edged concentric rings 
turned on the base of the impulse wheel and bearing on 
the face of a carbon disc ¢ inserted in the face of the 
cover h. When assembling the governor, the impulse 
wheel is rotated so that the edges cut into the carbon 
disc, and an effective seal against leakage is thus pro- 
vided. The construction of the cam plate g is best 
understood by reference to Fig. 2, which is a view 
looking on its outer face. It will be noted that the 
cam plate has a long notch on each side. The notch 
on the left, which is formed in the back of the plate, 
limits the degree of angular rotation of the assembly 
of cam plate, spindle and impulse wheel in conjunction 
with the fixed stop j. The notch on the right, which 
interrupts the circular contour, accommodates a small 
roller k attached to one leg of a contact switch 1. It 
should be mentioned here that all three figures are 
largely diagrammatic, for the sake of clarity, actual 
constructional details not being shown. Since the 
torque is applied to the impulse wheel in one direc- 
tion only, and would, in consequence, keep the cam 
plate always pressing on the bottom of the stop, as 
shown in Fig. 2, it is necessary to provide a returning 
moment. This is effected by the helical tension spring 
m, anchored to the cam plate at one end and to the 
cover of the chamber at the other. 

The action of the governor may now be explained. 
Referring to Fig. 2 the arrow above the cam plate shows 
the direction of the rotation of the impeller, and, of 
course, that of the impulse wheel also, though this, as 
already stated, is limited by the left-hand notch of the 
cam plate. As long as the ship’s propeller is fully 
submerged the air in the air vessel is compressed by 
the head of water due to the full draught of the ship, 
and this pressure is maintained inside the governor 
chamber. The torque transmitted by the air under 
pressure to the impulse wheel overcomes the pull of 
the restraining spring and holds the cam plate in the 
position shown in Fig. 2, in which position the contact 
switch is kept open and the current for energising the 
telemotor device which controls the engine is inter- 
rupted. When, however, the stern rises due to the 
pitching of the ship, the outside head is reduced and the 
pressure in the air vessel and the governor chamber is 
decreased. With decrease of air pressure the density 
of the air becomes less and the transmitted torque 
is reduced so that the spring is able ultimately to 
pull the cam plate into the position shown in Fig. 3, 
in which it will be seen that the electrical circuit 
is closed. The roller & is insulated where indicated 
by cross-hatching and when the cam plate is in the 
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— indicated in Fig. 2, 
ubricating pad n. The edge of the cam plate at the 
bottom end of the notch is reinforced by a steel plate. 
It will be clear from Fig. 3 that, although the circuit 

is closed, the cam plate is capable of making further 
movement in a counter-clockwise direction before being 
arrested by the contact of the top of the left-hand 
notch with the stop j. This movement has the effect of 
ushing the left-hand spring contact over to the right 
as the roller & rides up on the periphery of the cam 
plate. In order to accommodate this displacement of 
the left-hand contact the right-hand spring contact 
can be deflected to the right by means of the lever o, 
which can be set in the necessary position to effect the 
closure of the switch at any predetermined point in 
the rotation of the cam plate beyond that shown in 
Fig. 3. This construction provides a considerable 
range of adjustment in the response of the governor so 
that it can be varied to suit the rate of pitching of the 
ship. It will be observed in Fig. 1, that the fixed 
anchorage of the spring m is situated on a small crank 
and it will be clear from Figs. 2 and 3 that the spring 
tension can be adjusted by altering the position of the 
crank pin. Further, as also seen in these two figures, 
the other anchorage of the spring can be altered in 
position on the cam plate to give different amounts of 
turning moment. The top quadrant of the cam plate | 
is graduated and a fixed pointer is provided. A small 
window opposite the scale, cut in the casing hous- 
ing the cam plate mechanism, enables the movement 
of the cam to be observed. The cable bush is seen at p, 
Fig. 2, and the dotted circle above it indicates the 
reversing plug mounted on the back of the governor 
c . 
The precise method of utilising the operation of the 
switch arising from the governor movements is not 
here described since the vessel may be fitted with such 
divérse propelling machinery as, say, a reciprocating 
steam engine or a Diesel engine. In the one case 
dangerous racing of the propeller would be countered 


by partial or complete closing of the steam regulating | 


valve and in the other case by control of the fuel 
supply. In any case, some form 
operated telemotor is required. 


Normally a condenser is connected across the con- | 


tact leads of the governor to prevent arcing when 
the contacts are separated. Alternatively, the con- 
tacts may be protected by fitting a dry-plate rectifier 
as a shunt if a solenoid device is used to control the 
steam or oil valve as the case may be. This rectifier, 
by absorbing the inductive energy stored in the magnet 
winding, effectively quenches the arc when the con- 
tacts are opened. We understand that the governor, 
which is manufactured by Messrs. Dufty and Barr, 
14, Ryecroft-road, Streatham, London, S.W.16, has 
been thoroughly tested at sea and that it has been found 
instantaneous in action, free from hunting and adjust- 
able over a wide range. 





THE INSTITUTION OF STRUCTURAL ENGINEERS.—The 
examinations of the Institution of Structural Engineers 
will next be held from Tuesday to Friday, July 11 to 14. 
Particulars may be obtained from the secretary, 11, 
Upper Belgrave-street, London, S.W.1. 

THE GAUGE AND TOOL MAKERS’ AsSsOCIATION.—The 
export committee of the Gauge and Tool Makers’ Asso- 
ciation, Limited, recognising the supreme importance of 
planning now for a comprehensive post-war export 
campaign, is initiating discussions with the Trade Com- 
missioners and Commercial Attachés of a number of | 
overseas Dominions and foreign countries. Talks are | 
being arranged with the representatives of Australia, New 
Zealand, India, South Africa, Russia, China, Turkey, | 
Sweden, Argentina, Chile, Brazil and other countries, 
with the object of ascertaining their post-war require- 
ments of tools and gauges, jigs and fixtures and moulds 
and dies, and of determining the most satisfactory 
means of meeting those needs. 


discussions with the Commercial Attaché for Argentina | 
| 


have already begun. 


THE LICENSING OF WELDING MACHINES.—The Minister 
of Supply has issued a new Direction (No. 4) (S.R. & O. 
No. 445, price 1d.), on the subject of welding machines. 


This relates to the Control of Machine Tools (No. 13) | 


Order and makes it necessary for purchase certificates 
to be obtained for single-operator alternating-current 
arc-welding machines of up to and including 250 amperes 
continuous hand-welding capacity, which machines have 
previously been excluded from licensing by virtue of 
the No. 1 Direction. 
welding machines, irrespective of capacity or value, are 
subject to licensing, has been introduced to ensure that, by 
the proper allocation of welding machines of suitable | 
type and capacity, welding labour is employed to the | 
best advantage. The procedure for applying for purchase | 
certificates for all types of welding machines will remain | 
unaltered. 


is in contact with the 


| 


of electrically- | 


| 
We are informed that | 


The new arrangement, whereby all 
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Sm WALTER JENKINS, O.B., C.B.E., B.A. (Oxon), jg 
retiring, for health reasons, from the position of inde- 
pendent chairman of the National Federation of Iron 
and Steel Merchants on June 30. He has heli this 
position for the past six years. 

Mr. J. H. W. PAWLYN, who relinquished his position 
as a managing director of Messrs. Ransomes, Sim« and 
Jefferies, Limited, on March 31, has agreed to continue 
to hold the position of chairman of the board so long as 
his health permits. 

Mr. A. C. SiLveRwoop, A.M.1.A.E., Railear Engineer, 
Chief Mechanical Engineer's Office, New Zealand Govern- 
ment Railways, Wellington, N.Z., has retired. 

Mr. WILFRED L. Govier has been elected President 
of the Birmingham Metallurgical Society. 

After serving as honorary secretary of the North- 
Western Centre of the Institution of Automobile Engi- 
neers for four years, Mr. W. ALLEN has been elected 
chairman in succession to the late Mr. HILDER Strange. 
Mr. D. H. Smrra has taken up the duties of honorary 
secretary of the Centre. 

Sm JaMes DevonsHire, K.B.E., M.1.E.E., M.Inst.T., 
has resigned the office of chairman of the Bedfordshire, 
Cambridgeshire, and Huntingdonshire Electricity Com- 
pany and of the Newmarket Electric Light Company, 
Limited, for health reasons. He is remaining on the 
boards of these companies, and his successor as chairman 
is BRIGADIER-GENERAL WabDE H. Haves. 

Mr. W. E. W. Petrer is relinquishing his position as 
technical director of Westland Aircraft, Limited, on 
June 30. Mr. A. Davonport has been appointed chief 
engineer and placed in charge of the technical side of the 
company's activities. 

Mr. G. H. BuTrLerR has relinquished the honorary 
secretaryship of the Hull and District Centre of the 
Institute of Transport, and has been succeeded by Mr. 
A. 8. Betiamy, 5, Guildford-avenue, Gillshill-road, Hull, 
honorary treasurer of the Centre, who will combine the 
two offices. 

Messrs. THos. W. WarRpD, Lowirep, Albion Works, 
Sheffield, have acquired the business of Messrs. Jouyn 
Smira (Keieutey), Lowrrep, Keighley, manufacturers 
of cranes and stone-working machinery, and the following 
directors have been appointed: Mr. FRANK R. Srace, 
M.1.Struct.E. (chairman), MR. JAMES Bussey, 
M.1.Struct.E., Mr. G. ALBERT Smiru, Mr. W. H. Suarp, 
and Mr. C. A. LEE. 

THe Bririso THoMsON-HovstTon Company, Limirep, 
inform us that, after 42 years’ service, Mr. W. J. Betsey 
| has retired from the managership of the marine depart- 
ment, Rugby, but has been retained in a consulting capa- 
| city : Mr. W. 8S. STEEL has succeeded him as manager. 
| Owing to ill health, Mr. P. F. Lioyp has relinquished 
| the managership of the London export department and 
|} has been succeeded by Mr. J. N. MacDONALD. Mr. 
| Lloyd, however, will continue to assist Mr. MacDonald. 
Mr. C. E. WEBB has become manager of the Birmingham 





district office in succession to the late Mr. O. 8S. Nicno1s. 
Mr. H. Hatt has been appointed manager of the Sheffield 
| district office, and Mr. G. W. EDGLEY has succeeded 
Mr. F. PENNY as manager of the Leeds district office. 
Mr. Penny has recently retired after 43 years’ service. 

Mason A. H. WaTeErRs, V.C., D.S.O., M.C., 
M.Inst.C.E., M.I.Mech.E., President of the Institution 
lof Structural Engineers, has been appointed by the 
Minister of Town and Country Planning to carry out a 
| technical investigation of the ironstone industry of 
Northamptonshire, Lincolnshire, and adjoining counties, 
and to report on the scope and efficiency of the measures 
employed for the restoration of land damaged by 
quarrying operations. 

Dr. T. S. Hete, M.A., Master of Emmanuel College, 
has been elected to the office of Vice-Chancellor of the 
University of Cambridge for a second year of office. 

Sm A. H. Roy FEeppeN, M.B.E., D.Se., F.R.Ae.S., 
has been elected President, and Mr. W. C. DrEyEREvX, 
F.R.Ae.S., and Mr. R. K. Pierson, C.B.E., F.R.Ae.S., 
vice-presidents of the Royal Aeronautical Society for 
the year 1944-45. They will take office on October 1 next. 

Mr. R. On1ons, M.I.Mech.E., has retired after 50 years’ 
service with Messrs. Ruston and Hornsby, Limited, and 
their associated companies. After being manager of the 
Stockport Works for many years, Mr. Onions occupied 
managerial positions at the Lincoln works of the firm. 


8. 


Mr. A. T. MARSHALL, secretary of Harland and Wolff, 
Limited, and Mr. S. M. TURNBULL, managing director of 
| Greenock Dockyard Company, Limited, have joined the 
board of the Iron Trades Employers’ Insurance Associa- 
tion, Limited. 








Ministry of Works. Post-War Building Studies. No. 6. | 
Gas Installations. By a Committee Convened by The 
Institution of Gas Engineers. London: H.M. Sta- 


tionery Office. [Price 6d. net.] 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—The annual meeting of the Incorporated Municipal 
Electrical Association, which was to have been held in 
London on June 22, has been postponed. 
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JUNE 9, 1944. | 
NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.——With new business still inclined 
to hang fire, the thinning of order books continues to 
perturb makers to some extent. Trade opinion is that 
the present scarcity of orders is temporary, though it 
may not pass off quite so quickly as did the two previous 
julls—one in the mid-summer of 1941, and the other in the 
early autumn of 1942—and the most noticeable change 
prought about by this decline in demand is that whereas 
consumers had usually to wait several months at least 
after placing orders for plates, these products can now be 
secured promptly. No precise reason can be given to 
account for this development, but it is believed that one 
of the contributory causes is the concentration of Govern- 
ment work on certain light types of craft, with a corres- 
ponding reduction in tonnage requirements. The sheet 
industry is working comparatively steadily, however, 
with some expectation that new orders for stee] housing 
sheets will materialise to take the place of other co'a- 
pleted or completing contracts. By the autumn Lord 
Portal may be in a position to start his emergency rehous- 
ing programme, and Scotland is definitely in the running 
for a share of this new work. 

Scottish Scrap and Pig-Iron.—The steel-scrap position 
has aroused particular interest during the past week or 
two on account of certain difficulties encountered in 
maintaining supplies. The position is being watched 
carefully, and a big effort is to be made to expand local 
collections. Despite many rumours, Scottish pig-iron 
output is still keeping up, and the usual number of units 
isin operation. The make is chiefly basic for steelmaking 
purposes, foundry demand being still rather restricted. 


Scottish Coal Trade.—Quite frankly, the situation in 
Scotland is not at all reassuring. Ministry chiefs have 
been down from London conferring upon the position, 
but at the time of writing no conclusion has been reached. 
It will be interesting to learn what steps are to be taken 
to revive output, as present tonnages are far from 
adequate to satisfy market requirements. During the 
last three or four weeks absentecism has been on the 
increase, and is now nearly 12 per cent. Illegal strikes 
in Lanarkshire continue to depress output despite the 
recent “four years peace pact,” and the tonnage lost 


during the month to mid-May was 23,800, which is | 


equivalent to something like 290,000 tons a year. Fife, 
the Lothians, and Ayrshire have been comparatively free 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—There was a fairly good return to 
work after the holidays at the Sheffield and district 
steel and engineering works, and normal production is 
again proceeding. No important influx of new orders 
has occurred. Specific jobs were finished before the 
holidays, and further planning has been necessary. 
Much-needed repair work has been carried out by the 
maintenance staffs during the holiday break, and new 
machinery is in course of installation at some works. 
Restrictions upon passenger traffic on the railways 
have made it easier to overtake arrears of delivery of 
raw and semi-manufactured materials and facilitated the 
dispatch of forgings and castings and various products 
for finishing processes in factories elsewhere. Depart- 
ments of works which show no sign of easing off are those 
concerned with the production of shipbuilding materials, 
and of all kinds of materials for the railways. 

South Yorkshire Coal Trade.—Holidays at the pits 
have accentuated the shortage of coal. Mimers at some 
pits made a good return to work, but at others there 
were many absentees for a day or two. On the whole, 
however, there is a stronger disposition to put greater 
effort into coal production, and a realisation that more 
coal is needed if proper support is to be given to the 
| Armed Forces. Constant direction of supplies is neces- 
sary to ensure that priority undertakings receive suffi- 
cient fuel for current requirements and to make some 
addition to the depleted reserves. There has been an 
urgent call for coking coal, and sufficient was available 
to keep the coking plants working fully during the 
holiday period. Blast-furnace coke is in rather better 
supply, and works coke, generally, is easier to secure ; 
but there is stil] a shortage of domestic types of coke, 
as well as of house coal. Stronger efforts are being made 
to increase the production of outcrop coal with the help 
of American technicians and machinery. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Iron and steel producers have 
| substantial contracts for most descriptions of material 





| 


from this sort of thing, but in general, the output of coal | but new business develops slowly. Forward require- 


in Scotland is extremely disappointing. 
wards of 600,000 tons a week were raised in peace time, 
the figure to-day is well below the 400,000-ton mark. 





NOTES FROM THE SOUTH-WEST. | 
CarRbDirr, Wednesday. 

The Welsh Coal Trade.—The appointment by the 
Ministry of Fuel and Power of eleven group production 
managers has been announced during the past week. 
The appointments, which have become operative, cover 
the whole of the coalfields in the area and one was for 
the Somerset and Bristol] area. The rest were for South 
Wales and Monmouthshire, although a small number of | 
appointments have yet to be made. The directors will | 
be responsible for the supervision of all matters affecting 
production within their respective groups and, as officers 
of the Ministry, they will be responsible only to the | 
Regional Controller. Operations on the steam-coal | 
market were severely impeded by the shortage of supplies 
last week. The demand was active for all classes, both 
on home and foreign account, but producers were still 
concentrating upon supplying the requirements of the 
vital war industries and the public-utility concerns and 
little coal was available for other users. Bookings from 
these customers were sufficient to earmark the bulk of 
the potential outputs for some months to come. Export 
business was particularly affected by the shortage of 
supplies and the need for conserving what coal was avail- 
able for the home trade. There was a steady inquiry 
from neutral sources and customers were willing to take 
the lowest qualities, but great difficulty was experienced 
by shippers in securing the necessary permits and ship- 
ments were few. Some coals were being dispatched under 
Government direction to the war zones and the coaling 
depots. A very firm tone ruled for the large coals which 
were well stemmed forward and were in sustained request. 
The sized sorts were extremely scarce and with an active 
demand a strong tone was maintained. Bituminous 
smalls were almost entirely off the market and best dry 
steam smalls were kept busily employed. Inferiors moved 
off steadily. Gas cokes were slow, but there was a good 
inquiry for foundry coke, which was not easy to obtain. 








THE MANUFACTURE OF TRANSFORMERS.—The Board 
of Trade have issued an Order (S.R. & O. 1944, No. 643, 
price 1d.), which revokes the Electrical Transformers 
Order, 1943 (S.R. & O. 1943, No. 1353), as from June 7, 
«nd thus removes the restrictions imposed on the manu- 


Whereas up- ments, however, promise to induce considerable buying 
| in the near future ; and, meanwhile, arrears of deliveries 


are being substantially reduced. High-grade overseas 
iron ores are in better supply than has been the case for 
some time and the available tonnage of local and other 
native raw materials is satisfactory. Pig-iron, with the 
exception of hematite qualities, is readily obtainable 
and the total production of semi-finished and finished 
iron and steel is at a high level. 

Foundry Iron.—Sellers are able to offer only small 
parcels of local foundry pig and there seems little likeli- 
hood of an early expansion in the make, but merchants 
are able to provide North-East Coast founders with 
satisfactory parcels of Midland brands. 

Basic Iron.—The whole of the output of the Tees- 
side basic blast-furnaces is retained for the needs of 
makers’ steel-producing plants, the requirements of 
which are expected to increase. The yield is slightly 
in excess of the present demand but producers do not 
feel justified in releasing tonnage for use elsewhere. 

Hematite, Refined and Low-Phosphorus Iron.—The 
limited make of hematite is barely sufficient for essential 
purposes and strict adherence to the control of distribu- 
tion regulations is still necessary. The production of 
refined iron and of low- and medium-phosphoric grades 
is steadily absorbed. 

Manufactured Iron and Steel.—Users of semi-finished 
iron can obtain adequate supplies without difficulty, 
but re-rollers are pressing for increased deliveries of 
steel semies, and to maintain maximum outputs are 
accepting inferior home-produced semies and making 
rather considerable use of imported commodities. They 
have extensive commitments and outputs are taken up 
as soon as they become available. Finished-iron pro- 
ducers are seeking orders for the lighter classes of work, 
but are well employed in the departments turning out 
heavy commodities. Prompt attention could be given 
to new contracts for heavy joists, but manufacturers of 
light sections have as much work on hand as they can 
deal with. Sheet-makers are fully sold well ahead and 
as they are not hampered by any lack of steel bars are 
able to keep the mills fully employed. Plate mills are 
also operating nearly to the capacity limit. Rails, 
chairs and other railway material continue in strong 
request and the demand for pit props and colliery 
roofings continues at a high level. 

Scrap.—Parcels of the heavier classes of scrap are 
taken up readily at maximum prices. Heavy steel, 
good cast iron and machinery metal are in strongest 





facture of certain transformers. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF BRITISH FOUNDRYMEN.—To-night, 
8 p.m., and Saturday, June 10, 9.30 a.m., and 2.15 p.m., 
The Midland Hotel, Manchester. Annual General 
Meeting. For programme, see page 429, ante. (There 
will be a luncheon on Saturday, June 10, at 1 p.m., at 
the Midland Hotel.) 

INSTITUTION OF CIVIL ENGINEERS.—VYorkshire Asso- 
ciation; Saturday, June 10, The Grand Hotel, Sheffield. 
2.15 p.m., Annual Meeting of Students. 2.30 p.m., 
Association Annual Meeting. (To be preceded at 1 p.m. 
by a luncheon.) Jnstitution: Tuesday, June 13, 5.30 
p.m., Great George-street, Westminster, S.W.1. James 
Forrest Lecture, by Professor C. E. Inglis, F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section: Saturday, June 10, 3.30 p.m., 
Storey’s-gate, St. James’s Park, S.W.1. ‘“‘ Research and 
Development Technique,” by Mr. Alfred Alles. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, June 13, 
2.30 p.m., and 5.15 p.m., Wednesday, June 14, 2.30 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, Westminster, S.W.1. Symposium on 
“The Engining of Post-War Cargo Vessels.” For pro- 
gramme, see page 428, ante. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, June 13, 6.15 p.m., The Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. Winning Papers of Branch 
Papers Competition. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, June 13, 6.30 p.m., The George Hotel, 
Luton. “ Economy in Design,” by Mr. H. Drew. Coven- 
try Centre: Tuesday, June 13, 7 p.m., The Technical 
College, Coventry. ‘“‘ Some Notes on Synthetic Rubber 
Oil Seal Applications,” by Mr. T. C. Stott. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Measure- 
ments Section: Wednesday, June 14, 3.30 p.m., Savoy- 
place, Victoria-Embankment, W.C.2. Discussion on 
“ The Consumer’s Supply Control Unit of the Future and 
Its Effect on the Design of the Electricity Meter.” (There 
will be a luncheon at the Connaught Rooms, Great Queen- 
street, W.C.2, at 12.30 p.m.) 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
| RERS.—Wednesday, June 21, 6 p.m., The Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
S.W.1. Discussion on “ Vertical Temperature Gradients 
in Factory Buildings Heated by Unit Heaters.” 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
June 22, 4.30 p.m., 11, Upper Belgrave-street, West- 
minster, S.W.1. Business meeting for corporate members 
only. 








SMALL ExLecrric HanD TooLs.—Two improved forms 
of electrically-operated metal-engraving pen with arc- 
forming points are now in production by Messrs. Lorant 
and Company, Limited, 98-100, Croydon-road, London, 
S.E.20. The instrument, known as the “ Actograp”’ 
electric pen, enables parts of any type of metal to be 
marked as required for identification, etc., in such a way 
that the inscription can only be removed by grinding 
or filing. Compact transformers, suitable for use with 
200/250 volt single-phase current are available, though 
the pens can be operated, if desired, from 6-volt accu- 
mulators. A handy electric spot-soldering iron, known 
as the “ Lorsol” electric spot solderer, is also manu- 
factured by Messrs. Lorant and can be used in con- 
junction with the transformer employed for the electric 
pen; alternatively, it can be operated from 6-volt or 
12-volt motor-car batteries. 








THE INSTITUTION OF Gas ENGINEERS.— Although the 
Council of the Institution of Gas Engineers decided not 
to hold an Autumn Research Meeting in 1943, the com- 
munications which should have been presented at such a 
meeting have now been published. Non-members can 
obtain copies of these by applying to the secretary of 
the Institution, 1, Grosvenor-place, London, S.W.1, for 
a reply form on which is set out a list of the communica- 
tions. The publication of the Institution Gas Research 
Fellowship Report, 1942, was unavoidably delayed. It 
has now been enlarged to include the Report for the 
year 1943, the whole being published as the 1942-43 
Report. The Council of the Gas Research Board has 
published two reports concerning certain of the activities 
of the Board. Particulars of these are also given on the 
above-mentioned reply form. In order to conserve 
paper, a special abridged edition of the 34th Report of 
the Refractory Materials Joint Committee, consisting of 
a summary and introduction, has been published. Oopies 
of the complete report will be printed separately and sent 





demand. 





to those who make application for it. 
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ENGINEERING. 


Offices for Publication and Advertisements, 


35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TELEGRAPHIO { “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TatzrHons Noumper—TEMrce san 3663 (2 lines). 








The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 








SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £ 6 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies i 


Foreign and Colonial subscribers receiving incom- 
plete copies ry the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 
occur in our mailing list. 








ADVERTISEMENT RATES. 


t } 





The ch for adverti ified under the 
Sending 6% Apgeietmmate Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
ene inch. If use is made of a box No., the extra charge 
is le. per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch 
or more the charge is 18s. per inch. Payment must 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the 
inside pages may be obtained on application. The 
pages are 12 in. deep and 9 in. wide, divisible into four 
columns, of 2} in. in width. Serial advertisements will 
be inserted with all practicable regularity, but cannot 
be guaranteed. 





TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first on Wednesday. 


will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Limited, Charing Cross Branch.” Post Office 


Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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‘*FAIR STOOD THE WIND 
FOR FRANCE.” 


Harp upon the announcement of the Allied occu- 
pation of Rome—an event, perhaps, of greater politi- 
cal than military significance—has come the news 
that at last, after four long years of preparation, 
the armed forces of the United Nations have returned 
in strength to the mainland of France ; and, as this 
issue of ENGINEERING closes for press, there comes 
the further gratifying report that the beachheads 
have been cleared of the enemy and that troops and 
equipment are pouring across the Channel in a 
steady stream. In this they appear to have been 
so far successful that some of the forces engaged in 
separate landing operations have been able to link 
up with others on either flank, many of the coastal 
defence positions have been put completely out of 
action, and the town of Bayeux is in Allied hands. 
Meanwhile, it seems, considerable numbers of tanks 
and other armoured fighting vehicles have been 
landea, and there have been clashes with similar 
enemy forces in the neighbourhood of Caen, while 
columns of German reserves are reported to be 
converging on the battle area by road; rail trans- 
port, evidently, has been fairly effectively disorgan- 
ised by intensive air operations. Large numbers of 
airborne troops have been taken across the Channel 
and are being continually reinforced, and these, 
with American seaborne assault forces, have estab- 
lished themselves firmly on the Cherbourg peninsula. 
Particularly satisfactory is the assurance that the 
Channel crossing and the initial landings were 
accomplished with remarkably little loss of men and 
material, a result which reflects the highest credit 
on those responsible for organising this unexampled 
combined operation and for protecting the several 
expeditions en route, on the sea and in the air. So 
far, enemy air opposition has been slight, though 
there are reports that it is stiffening; and German 
naval activity has been relatively negligible. 

Although the official communiques, with the sup- 
plementary reports of correspondents who have 
accompanied the naval, military and air forces, 
already make up an impressive bulk of written and 
spoken evidence, the foregoing summary represents 
practically the whole of the authoritative informa- 





tion down to the early morning of June 8—that is, 
covering the first 48 hours of the Allied occupation 








of French soil. The German reports add a few 
details, mainly unconfirmed from the Allied side, 
such as the statement that the invading forces have 
established themselves on both banks of the estuary 
of the river Orne, which flows through Caen to enter 
the Channel about ten miles to the north of that 
town. There are, it is true, many other German 
allegations of other landings and movements, but 
these are wholly unsupported by any official dis- 
closures by the Supreme Headquarters, Allied Ex- 
peditionary Force—the “S.H.A.E.F.” with which 
the public have already become familiar as the 
latest of the long list of alphabetical abridgments to 
which this war has given rise—and need not be con- 
sidered further unless and until better evidence is 
forthcoming. Bald as the official announcements 
are, however, they indicate clearly enough that the 
long period of waiting has been well spent indeed, 
and that, however tedious and involved and costly 
may be the military operations still to come, the 
British and American peoples may take pride in the 
care, industry and forethought that have gone to 
the training and equipment of the forces entrusted 
with the liberation of Europe. 

The more the work of equipping and launching 
the joint forces is considered, the more outstanding 
appears the debt that civilised humanity owes to 
the engineer for having made it possible. There is 
no more novelty than truth in the accusation that 
engineers and scientists, by their ingenuity, have 
been responsible for the tragic developments of the 
past five years; but most emphatically is it true 
that only by the aid of engineers and scientists can 
the evil legacies of those years be transmuted to 
good, and civilisation be shown once more to be an 
improving influence, capable of surviving and turn- 
ing to account the harshest lessons of the long and 
barbarous German domination. On every hand is 
the most unmistakable evidence of this fact, and 
by no means only in the mass production of weapons 
of offence and defence. If war has become vastly 
more complicated as it has become more scientific, 
so also have developed the means to reduce its 
unavoidable hardships to the individual and to 
facilitate his recovery from its effects; to take 
only a few of the more obvious ameliorations, the 
arrangements for transporting the food and other 
stores on which armies still depend, and for evacuat- 
ing the wounded from the battle areas, have been 
improved out of all comparison with those of even 
five years ago. Means of communication have 
changed almost beyond belief in the same period, 
methods of carrying out vast works of construction 
and reconstruction have reached heights of effi- 
ciency never before attained, and appliances for 
multiplying the efforts of men’s hands have been 
devised and manufactured in such quantities that 
the task of restoring the devastated countries to 
something like normal productivity can be seen 
to be well within human capacity, granted the 
goodwill and the organising capacity to take full 
advantage of the resources now available. 

Of these facts there is the plainest proof in the 
speed with which the Allies have made good the 
losses of equipment sustained in the earlier days of 
the struggle ; and, it must be admitted, in the way 
in which the enemy also has withstood the whole- 
sale destruction of the former centres of industrial 
production in the Ruhr, Berlin, and elsewhere. 
Four thousand ships, it has been disclosed, were 
employed to transport the invasion forces to the 
Continent from which the earlier British expedi- 
tionary armies had retreated almost weaponless 
only four years ago ; a fleet representing in numbers 
a fifth of the world’s pre-war mercantile marine. 
Probably the greater part of that fleet was not 
even in the paper stage at the time of Dunkirk, and 
much of the work of constructing it has been accom- 
plished by labour which is unskilled, judged by pre- 
war standards. Eleven thousand first-line aircraft 
supported the invasion; again the work of war- 
time industry, carried out under conditions of 
stress to which no pre-war experience was any guide, 
and armed and equipped with weapons and instru- 
ments on a scale more liberal than would have 
seemed possible in the anxious days of the Battle 
of Britain or for some time afterwards. 

Many of the weapons, vessels, transport units, 
and the vast apparatus of supply and communica- 
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tion cannot have been foreseen, even in a hazy 


outline, four years ago, as they have had to be 
designed to cope with situations which, at that 
time, there was no reason whatever to envisage as 
military possibilities. Details of some are probably 
known to many of our readers, as they must be to 
all who have been engaged in the work of designing 
and producing munitions, or in fitting themselves 
for emergency duties of military or civil defence, 
though for security reasons no reference can be made 
here; and there are other novelties in reserve 
which convey a comforting impression of the long 
views taken and the elasticity of mind possessed by 
some of the responsible heads of the occasionally 
maligned Service and supply departments. It will 
be interesting, after the war, to be able to compare 
some of the output figures for explosives, for in- 
stance, with those of the 1914-18 war. There were 
long periods in that war when any commanding 
officer who expended ammunition for a few hours 


at rates which have now become the normal practice 


would almost have invited a court-martial. 


Output figures, however, may not convey a very | 
| Empire and stands fourth among the United Nations 


accurate picture unless accompanied by a certain 
amount of explanatory detail, and it is to be hoped 
that this supplementary information 
supplied promptly and in the necessary quantity 
when it is needed. The British public have had 
to rely far too much on the United States for infor- 
mation which ought to have been supplied to them 
in the first place by their own authorities; and, 
where the news released has been lacking in essential 


qualifying details, the result has been to impress on | 


the public mind, in this country and others where 
it is important that the facts should be known, a 
distorted picture which it is not easy to correct 
by subsequent additions. Of this there could hardly 


be a more telling instance than the disclosure, by the | 
United States | 


Aircraft Production Board of the 
War Production Board, of the Allied output of 
aircraft as compared with that of Germany and 
Japan. The enemy totals may be passed over, 
for the purpose of this argument, with the observa- 
tion that Germany is estimated to have started the 
war with a reserve of 24,000 machines and to have 
constructed some 110,000 since then; and that 


Japan’s production is thought to total some 41,000. | 


The point about the American announcement is 
that it enables anyone to obtain, by simple sub- 
traction, totals of British production which the 
Government have consistently declined to reveal, 


and that the mere figures thus obtained do not give | 


a true impression of the magnitude of the industrial 
effort that they represent. The statement by Sir 


Stafford Cripps duly pointed this out, but its effect | 


was sensibly weakened by the fact that it was made 
three days later. 

The United States output since the entry of that 
country into the war totals rather more than 171,000 
aircraft out of an Allied aggregate of about 300,000, 
and about 77 per cent. of the American production 
now consists of combat types. The British output, 


according to Sir Stafford Cripps, was 27,273 new | 


machines in the twelve months ended in March, 
1944. In 1936, the total was only 1,830. 
output had expanded to 2,827 by 1938; 7,940 in 
1939; and 15,049 in 1940. The significant fact, 
however, was the great increase in the British pro- 
duction of heavy bombers, which resulted in an 
increase in the weight of airframes produced to 
nearly 200,000,000 Ib. in 1933-4, or nearly four 
times that of 1940. Further, the airframe spares 
had been doubled during the past year, and was 


equivalent to an addition of 50 to 60 aircraft for | 


every 100 new machines turned out. During the 
past year, also, 60,000 aero engines were delivered. 
These figures, incomplete as they are, present a 
rather more accurate picture of the immense effort 
made by the British aircraft industry, while de- 


tracting in no way from the great debt owed by | 


the United Nations to the American industry, the 
extent of which is patent to all who have seen the 
fleets of American combat machines which have 
passed over Southern England during the past few 
days. The intimacy of the military co-ordination 
between Britain and the United States is inspiring 
beyond words, largely because it is so self-evident. 
Surely an equally close co-ordination between the 
spokesmen of the two nations is not impracticable ? 


will be | 
| it is of a type demanding the application of large 
| blocks of power and the position which the country 


The | 
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CANADIAN WATER POWER. 


It is the practice of the Dominion Water and 
Power Bureau of the Department of Mines and 
Resources of Canada, to publish at the end of each 
year a survey of the hydro-electric progress of the 
|country during that year. This is followed, some 
few months later, by a return concerned more par- 
ticularly with the whole of the water-power resources 
of the Dominion, but which necessarily repeats some 
of the information given in the progress report. 
The earlier of these two publications relating to the 
year 1943 was reviewed on page 172, ante. The 
second which is entitled “‘ Water-Power Resources 
of Canada,” and is dated March 15, has now become 
available. It gives the results of the annual inven- 
tory of the developed and undeveloped water-power 
resources of the country and an analysis of progress. 

Canada contains only about one half per cent. 
of the population of the world, but is nevertheless 
the third trading nation in the world. It is the 
second greatest manufacturing country in the British 





as a producer of war supplies. Canadian munitions 
production is of a widely varied nature, but much of 


|has taken in the manufacturing field may be ex- 
plained largely by the abundant water-power re- 
sources available, although factors of equal import- 
ance are the energy and foresight with which those 
resources have been applied. 

The natural resources of Canada are beneficially 
distributed and although Ontario and Quebec, the 
two great manufacturing provinces, are lacking in 
coal, except for an undeveloped lignite field in the 
James Bay area in the north, they are so abundantly 
furnished with water-power that more than 83 per 
cent. of the hydro-electric development lies within 
their borders. The situation in the Maritime Pro- 
vinces is the opposite of this. Their water-power 
| resources are relatively small but there are abundant 
indigenous coal supplies. The water-power possi- 
bilities have already been taken advantage of to 
a large extent, and in New Brunswick, in which 
the available 24-hour power at 80 per cent. efficiency, 
computed on ordinary six-months flow, is estimated 
at 169,100 h.p., the total turbine installation already 
amounts to 133,347 h.p. Corresponding figures for 
| Nova Scotia are 128,300 h.p. and 133,384 h.p. 
| Some explanation of the expression “ ordinary 
| six-months flow,” which is used above is desirable. 
It refers to the continuous power indicated by the 
flow during six months in a year and does not repre- 
sent the minimum flow which may occur in times of 
drought. That figure is considerably smaller and, 
| for the purposes of the returns, is based on the two 
lowest periods of seven consecutive days in each 
year. As an example, although the ordinary six- 
months flow in New Brunswick, as already quoted, 
is 169,100 h.p., the ordinary minimum flow is only 
68,600 h.p. ; the actual turbine installation.is, how- 
ever, nearly twice this latter figure. The taking of 
the ordinary six-months flow as the basis of power 
computations is justified by the fact that experience 
has shown it to be good commercial practice to 
provide turbine installations up to an amount the 
continuous operation of which can be assured during 
six months of the year. The procedure to be 
followed during periods of lower water flow will 
depend on local circumstances. Storage may be 
provided, or stations on rivers with different natural 
regimens may be interconnected; alternatively, 
stand-by fuel stations may be provided. The con- 
servative nature of the six-months flow basis is 
clearly illustrated by the fact that an analysis of 
existing installations shows that the average turbine 
capacity is 30 per cent. greater than the six-months 
figure. 

The total turbine installation of the Dominion is 
now 10,214,513 h.p. and the estimated ordinary 
six-months flow of applied and potential sources of 
power is equivalent to 39,511,700 h.p. On the basis 
of the 30 per cent. excess turbine capacity, this will 
permit the installation of machines totalling 
51,350,000 h.p. This figure is based on power 
sites of which the actual drop, or the head possible 
of concentration, has been measured or carefully 
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|estimated, but there are very many unrecorded 
rapids and falls and also many cases in which power 
may be developed on rivers of gradual gradient 
by the construction of regulating dams. As neither 
of these latter sources of power has been included, 
the potential turbine capacity of 51,350,000 h.p. is 
a conservative figure which shows that the water. 
power resources of Canada are, by any measura))le 
practical standard, unlimited. Of the 39,511,700 
applied and potential horse-power no less than 
20,000,000 h.p. are located in Ontario and Quebec, 
The fact that these are the two great manufacturing 
provinces may be directly due to the existence of 
these power resources but other considerations such 
as geographical situation certainly have a bearing. 
The two provinces have a total turbine installation of 
8,520,765 h.p. of which a considerable part is now 
being utilised in munitions production. 

The effect of geographical situation and local 
natural resources is well shown by a comparison 
of the case of British Columbia with that of Ontario 
and Quebec. British Columbia has a water-power 
capacity, on the six-months basis, of 10,998,000 h.p., 
second only to Quebec among all the provinces, 
The turbine installation, however, is only 796,024 
h.p., or some 7 «2 per cent. of the possible, as compared 
with about 23 per cent. in Ontario and Quebec. This 
is mainly to be explained by the much greater 
population of the latter, the great industrial deve. 
lopment and the large power-using installations 
such as the 1,200,000 h.p. plant of the Aluminium 
Power Company. Specific figures for the power 
used in the various munitions industries are not 
available, but an example illustrating the effect 
of geographical situation is furnished by the pulp 
and paper industry. From the points of view of 
capital invested and net value of production this 
is still the greatest Canadian industry. In 1942, 
8,146,938 kWh were supplied to this industry in 
British Columbia, but the corresponding figure for 
| Ontario and Quebec was 5,912,994,653 kWh. The 
| manufacture of pulp and paper has been restricted 
| by present conditions and a considerable amount 
| of the power used in the past has been diverted to 
|more directly urgent war purposes. An installa- 
| tion of about 100 h.p. is required for an output of 
| 1 ton of newsprint a day. This material represented 
76-8 per cent. of the total tonnage of paper manu- 
factured in 1942 and of this 93-7 per cent. was 
exported. The production of newsprint was three 
times that of the United States and represented 
72-1 per cent. of the total North American output. 

Minerals constitute another of the great natural 
resources of Canada and as a result of the war 
output has greatly expanded. Figures for mineral 
production have not been published since 1939, 
but information is available to the effect that 
Canada is now producing 95 per cent. of all the 








nickel and 40 per cent. of all the aluminium used 
by the United Nations. A mercury mine has been 
developed, which is the only large source of that 
metal in the British Empire, and the country is now 
practically self-sustaining in the manufacture of 
alloy steels. The total mineral production of 
Canada in 1943 is estimated to be of a value of 
524 million dols. The figure for 1942 was 567 
million dols., the reduction being mainly due to a 
fall in the production of gold which, however, 
still occupies the premier position from the point 
of view of value which was 140 million dols. in 1943. 
The greater part of the mining, smelting and re- 
fining plants are situated in areas covered by elec- 
tricity distribution systems and more than 80 per 
cent. of the power used in these industries is supplied 
from hydro-electric stations. In many cases it is 
the possibility of purchasing cheap power from a 
general transmission system that enables low- 
grade ore deposits to be worked. Mines in remote 
areas use either steam generation or are served by 
local hydro-electric stations ; Yukon and the North- 
west Territory represent a district where this practice 
is necessary. The water-power possibilities are con- 
siderable and the ordinary six-months flow is esti- 
mated at 731,000 h.p. The actual turbine installa- 
tion is, however, only 19,719 h.p. Owing to the 
small population, the installed horse-power per 
1,000 inhabitants is 1,160, which is second only to 
Quebec, where it is 1,694 h.p. The average for the 
whole of Canada is 865 h.p. 
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NOTES. 


Tae Brrrapay Honovrs Last. 


Tue King’s Birthday Honours List, published 
on Wednesday evening, June 7, contains the names 
of many well known engineers and _ scientists. 
Knighthoods have been conferred upon Dr. A. D. 
Crow, C.B.E., M.A., F.Ins.P., Controller of Pro- 
jectile Development, Ministry of Supply ; Mr. E. J. 
Missenden, O.B.E., General Manager, Southern 
Railway ; Mr. A. R. Smith, M.I.Mech.E., managing 
director and controller, Ford Motor Company, 
Limited; and Mr. Ll. T. G. Soulsby, M.I.N.A., 
Regional Director, Merchant Shipbuilding and 
Repairs, Admiralty. Among the new Knights 
Commander of the Order of the British Empire is 
Mr. T. G. Jenkins, C.B., M.C., Deputy Director- 
General, Ministry of War Transport, and the list 
of awards of the distinction of Commander of the 
Order of the British Empire includes the names of 
Mr. J. L. Adam, M.I.N.A., Chief Surveyor, British 
Corporation Register of Shipping and Aircraft ; 
Professor J. D. Cockcroft, M.A., Ph.D., M.LE.E., 
F.R.S., Chief Superintendent, Air Defence Research 
and Development Establishment, Ministry of 
Supply; Mr. H. F. Cronin, M.C., B.Sc. (Eng.), 
A.C.G.I., M.Inst.C.E., M.I.Mech.E., Chief Engineer, 
Metropolitan Water Board; Mr. A. C. Hartley, 
O.B.E., B.Se. (Eng.), M.Inst.C.E., M.1I.Mech.E., 
Chief Engineer, Anglo-Iranian Oil Company Limited; 
and Mr. E. F. Relf, A.R.C.Sc., F.R.Ae.S., F.R.S., 
Superintendent Aerodynamics Department, National 
Physical Laboratory. Many other engineers and 
technical men ‘have been honoured for their services 
and we hope to deal with the matter more fully 
in our next issue. 


MiTrcHELL Memorial Funp. 


A fund has been established to perpetuate the 
memory of the late Mr. Reginald Joseph Mitchell, 


the designer of the Spitfire fighter aircraft, which, | 


although introduced some years before the war, 
continues to hold a pre-eminent place among 
machines of its type. The sponsors of the fund are 
the city of Stoke-on-Trent, which was Mr. Mitchell’s 
birthplace, and the county borough of Southamp- 


Westminster School and at Magdalen College, Ox- 
ford, becoming lecturer in natural science at Oxford 
in 1911. After service with the Royal Flying Corps 
in the last war, Tizard was appointed Lieut.-Colonel 
and Assistant Controller, Experiments and Research, 
Royal Air Force, in 1918. He was elected a Fellow 
of the Royal Society in 1926, and, in the following 
year, was made permanent secretary of the Depart- 
ment of Scientific and Industrial Research, at which 
time the Department was a comparatively new ven- 
ture and was developing in many directions. In 
1929, however, he relinquished the post to take up 
that of Rector of the Imperial College of Science and 
Technology in succession to Sir Thomas Holland, 
K.C.S.L, K.C.LE., F.R.S. In 1942, Sir Henry was 
appointed President of Magdalen College, Oxford, 
which position he now holds. As chairman of the 
Aeronautical Research Committee from 1933 until 
1943, and member of the Council of the Minister of 
Aircraft Production and an additional member of the 
Air Council, from 1941 until 1943, Sir Henry per- 
formed great services to aeronautics and to the Royal 
Air Force at a critical time and he also did much to 
| bring British and American scientists together to 
further the war effort. Sir Henry has given valuable 
help in other directions, namely, as foreign secretary 
| of the Royal Society, as a Trustee of the British 
| Museum, and as a member of the Development 
Commission and of the University Grants Com- 
mittee. Among other distinguished recipients of 
| the Albert Medal may be cited Sir Thomas Holland 
| (1939), Lord Nuffield (1937), Sir Robert Hadfield 
| (1935), Professor H. E. Armstrong (1930), Lord 
| Rutherford (1928), Sir J. Ambrose Fleming (1921), 
|Sir J. J. Thomson (1915), the Marchese Marconi 
| (1914), Sir Charles Parsons (1911), Lord Rayleigh 
| (1905), Sir Isaac Lowthian Bell (1895), Lord Kelvin 
| (1879), Sir Henry Bessemer (1872), Sir Joseph 
| Whitworth (1868), and Michael Faraday (1866). 








Society oF INsTRUMENT TECHNOLOGY. 
| The main objects of a new body which bears the 
title, the Society of Instrument Technology, are the 
| advancement of the science of instrument technology 
| by the dissemination and co-ordination of information 
relating to the design, application and maintenance 
of instruments, and the provision of opportunities 





ton, where he went to live in 1916 on joining the | for discussion, particularly between the designers 
staff of the Supermarine Aviation Works, Limited. and manufacturers on the one side, and the users 
He was appointed chief engineer and designer of | 0D the other. The Society also aims to provide 
the works in 1920 and a director in 1927, and died | opportunities for discussion and collaboration with 


on June 11, 1937, at the early age of 42. Mr. | other associations, to foster the technical education 
of persons who are already in, or who wish to enter, 
the industry, and to encourage research into pro- 
blems relating to instrument technology and the 


Mitchell, who was elected a Fellow of the Royal 
Aeronautical Society in 1918 and an associate- 
member of the Institution of Civil Engineers in 1920, 





was by nature of a retiring disposition, but his | Standardisation of instruments and accessories by 
pioneer work was of a character that could not avoid | collaboration between manufacturers and users. 
wide recognition. In 1927 he was awarded the Further objects are the determination of a com- 





Silver Medal of the Royal Aeronautical Society, and 
in 1931 was made a C.B.E. The organisers of the 
Mitchell Memorial Fund purpose to raise a sum of 
250,0001. which will be divided in such a manner as 
to enable a Mitchell Youth Centre to be established 
at Stoke-on-Trent and ten scholarships in aero- 
nautics and engineering to be endowed at University 
College, Southampton. The scholarships will be 
open to all young men, but special consideration will 
be given during the first few years of operation of 
the scheme to the sons of airmen who have served in 
the present war. The President of the fund is 
Lady MacRobert and the chairman, Sir Francis 
Joseph, and we understand that donations may be 
sent either to the Lord Mayor of Stoke-on-Trent or 
to the Mayor of Southampton. 


Tue ALBERT MEDAL. 


The Royal Society of Arts’ Albert Medal is 
awarded annually for “ distinguished merit in pro- 
moting arts, manufactures and commerce ” and was 
first conferred upon Sir Rowland Hill, K.C.B., in 
1864. This year the Council of the Society have 
awarded the Medal to Sir Henry Tizard, K.C.B., 
A.F.C., D.C.L., F.R.Ae.S., F.R.S., on the ground 
that more than any other single individual, he has 
been responsible for the scientific work in the 
development of British aircraft and that much of the 
credit for their outstanding successes in the air was 
due to him. Sir Henry’s career is well known. He 
was born in 1885 and received his education at 


monly acceptable terminology and the enhancement 
|of the status and prestige of persons employed in 
|the industry. The President of the Society is Sir 
G. P. Thomson, M.A., F.R.S., and the members of 
the Council are Dr. W. J. Clark, Mr. G. H. Farring- 
ton, Dr. W. F. Higgins, Mr. W. B. Wright, Mr. C. R. 
Sams, Mr. E. B. Moss, Mr. R. E. Iggledon, Mr. F. C. 
Knowles, Mr. D. A. Oliver, Dr. H. 8. Gregory, Dr. 
E. Griffiths, F.R.S., and Professor F. Debenham. 
The honorary treasurer is Dr. H. B. Cronshaw and 
the honorary secretary, Mr. L. B. Lambert, 55, 
Tudor-gardens, London, W.3. Persons interested 
are invited to send their names and addresses to the 
honorary secretary, who will forward details of 
membership and an application form. It is intended 
to call a general meeting, probably in the early 
autumn, at which the constitution and rules, as 
recommended by the Council, will be submitted for 
the formal approval of intending members. 





Tue InstrTuTEe oF Puysics. 


At the 24th annual general meeting of the In- 
stitute of Physics, held in London on May 22, Sir 
Frank Smith was re-elected President, Major C. E. 8. 
Phillips, honorary treasurer, and Professor J. A. 
Crowther, honorary secretary, for the 1944-45 
session. Professor J. D. Cockcroft, Mr. T. Smith 
and Dr. F. C. Toy were elected vice-presidents, and 
Dr. H. Lowery, Professor N. F. Mott, Professor 
E. A. Owen, Dr. C. Sykes, Mr. R. S. Whipple and 


the Institute. The annual report for the year 
1943, which was presented at the meeting, showed 
that the total membership of the Institute was 
1,954 on December 31, 1943, as compared with 
1,764 in December, 1942, and 1,526 in December, 
1941. The Board recorded with regret the deaths 
of 19 Fellows, associates and other members, in- 
cluding Professor C. C. Farr, Dr. L. Frommer, Dr. 
W. H. Hatfield, Mr. C. Cuthbertson, Mr. J. J. A. 
Jones, Mr. R. W. Paul, Dr. A. Russell, and Dr. 
F. J. W. Whipple. The report on the education 
and training of physicists, issued in May, 1943, 
had been well received and widely distributed. The 
joint committee of the Mathematical Association 
and the Institute had held several meetings and 
had made good progress towards agreement on the 
modifications desirable in the present method of 
teaching mathematics to prospective physicists. At 
the Board’s request the Institute’s Planning Com- 
mittee had commenced an inquiry into the possi- 
bility of including the various branches of technical 
physics within the framework of National Certificates 
and Diplomas. The position of physicists and those 
desiring to enter the profession during the de- 
mobilisation period had received preliminary con- 
sideration by the Board, which was in touch with the 
Ministry of Labour and National Service. Through 
the Joint Council of Professional Scientists, evidence 
had been submitted to the Ministry’s committees 
on higher appointments and on further education 
and training of demobilised persons. The accounts 
for 1943 continued to show a satisfactory financial 
position, the surplus on the year’s working being 
861. In June, 1943, however, the Board had in- 
formed members that, in their opinion, the margin 
between receipts and expenditure was too small 
to allow of the future development of the Institute, 
and, accordingly, proposals for increases in the 
subscription rates were brought before them and 
adopted by an overwhelming majority. The new 
rates actually came into force on January 1, 1944, 


Tue INSTITUTION OF ENGINEERING INSPECTION. 


The Minister of Aircraft Production, the Rt. Hon. 
Sir Stafford Cripps, was the principal speaker at a 
luncheon held by the Institution of Engineering In- 
spection, on Monday, June 5.° The chair at this func- 
tion was occupied by Brig. General A. W. Sproull, 
the President (who receives the C.B.E. in the 
Honours List), who gave a short account of the pro- 
gress of the Institution during the past year. Sir 
Stafford Cripps, after a reference to the work of the 
late Lt.-Colonel H. M. Outram, Director General 
of Aeronautical Inspection, dealt with the question 
of aircraft inspection, in which department the 
Ministry had a staff of over 15,000 of both sexes 
at the present time. In addition to this Government 
control he thought there must be something like 
150,000 inspectors employed by the firms working 
for his department. Sir Stafford did not minimise 
the organisation of the private inspectorates, but 
he was certain these owed much to the Government 
inspectorates, apart from the insistence upon rigid 
standards by the Government Supply departments. 
The safety of those using the aircraft demanded 
precise inspection and control, and the maximum 
lightness now being aimed at ‘in every part of an 
aircraft had also had the effect of requiring greater 
accuracy. All this had improved the quality of 
production in spite of the great amount of dilution 
that had occurred of late, and tolerances of 0-0005 in. 
were now quite common on mass-produced parts. 
He had no doubt that inspection had much increased 
the standards of engineering work as a whole ; 
a matter of intense importance for the future, when 
it would probably be necessary to rely largely upon 
reputation for precision engineering rather than 
upon quantity. The organisation of inspection 
varied tly in different factories; two recent 
returns had shown that in one case the proportion 
of a firm’s inspection staff to the productive per- 
sonnel was 1 to 4-5, and in another it was 1 to 7. 
Sir Stafford then emphasised the part played by 
inspection in reducing the quantity of scrap and 
dealt with the characteristics required by the effi- 
cient inspector, his duties, and his remuneration. 
He wished the Institution every success and hoped 
it would have a growing influence on the industrial 








Mr. C. 8. Wright, ordinary members of the Board of 


life of the country. 
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LETTERS TO THE EDITOR. 


STEEL CASTINGS v. WELDING. 
To THe Eprror or ENGINEERING. 


Smr,—I read with interest the letter signed ‘‘Sand 
Rat ”’ in your issue of May 5 under the above head- 
ing. Writing as a steel foundryman, I feel that the 
idea that steel foundrymen, and engineers using 
welded construction, must necessarily be in com- 
petition is, in itself, a misconception. Many 
examples exist where steel castings and plate are 
welded together to form whatever shape is required. 
There are cases where a wholly-welded structure is 
desirable, and others where a steel casting will more 
easily fulfil the requirements. Considerations of 
stress, production facilities, and production cost 
dictate in each case whether a casting, a welded 
structure, or a combination of the two should be 
specified. 

A great deal of heartburning among designers, 
foundrymen, and production engineers may result 
from the foundryman not being consulted when 
the job is on the drawing board. This trouble 
was particularly persistent under peace-time 
trading conditions, where normal commercial 
practice was to put a casting design, for purposes 
of quotation, before two or three steel founders 
in competition, and leave it to the buyer to 
place the job with the founder quoting the lowest 
price. Steel founders working under these condi- 
tions had little opportunity to offer comments on 
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| made with the boiler only, when properly conducted, 
| have been most useful. Such tests made by the 
| New York Central have been employed in connec- 
| tion with the development of a new blast pipe and 
front end which in practice has given very good 
| results. These tests, known as the Selkirk tests, 
| were fully described by Mr. W. F. Collins before the 
| Railway Fuel and Travelling Engineers’ Association 
lin 1940. Reference may also be made to Mr. P. W. 
Kiefer’s paper before the American Society of 
| Mechanical Engineers in January, 1942, entitled 
| ‘“* Modern Steam Passenger Locomotives.” 

| Any enthusiasm shown for the Rugby plant is 
| by no means misguided. The provision of an up-to- 
date testing station is long overdue and great credit 
|is due to the L.M.S. and L.N.E. railways, acting 


|under the guidance of Sir W. Stanier and the late | 


Sir Nigel Gresley, for their enterprise in providing a 
plant which is certain to be of great value. Road 
tests and plant tests are entirely different in many 
| respects. That is perfectly well understood ; it is 
also well known that one is complementary to the 
other. 
Yours faithfully, 
E. C. Pouttney. 

| 66, Eton Rise, 

Haverstock Hill, 

London, N.W.3. 
May 30, 1944. 
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the design, which would both facilitate manufacture | 


and improve considerably the serviceability of the | 


steel castings they were asked to produce. 
Conditions in this respect have improved in certain 
directions since the war, and steel foundrymen are 


To THe Eprror or ENGINEERING. 

| Si,—Like your correspondent “ Civilian,” I have 
|read with considerable interest Engineer Captain 
| Edgar C. Smith’s recent contributions in your 
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USE OF DIRECT CURRENT IN 
ENGLAND.* 


In contrast with other technically developed coup. 
tries, English electrical engineering practice is charac 
terised by the relatively large extent to which direc 
current is used, and in the Report of the McGowan 
Committee it was shown that, of the total electrica| 
energy used in England in 1936, about 20 per cent 
was in the form of direct current. The graph on page 
455 gives some interesting data in this connection 
for the period from 1920 to 1936. Curve I shows the 
total electrical energy consumed, measured in 1()* |: Wh 
curve II, the total installed power station plant in 
10° kW ; and curve III the percentage of the installed 
plant used for generating direct current. For the 
period 1935-36, the total energy generated was about 
18 x 10° kWh, of which about 3-6 x 10° kWh was 
used as direct current. For 1936, however, the amount 
of energy generated as direct current was only about 
3 per cent. of the total, so that by far the greater part 
of the direct-current consumption was transformed from 
| alternating current, either by rotary converters or 
| mercury-are rectifiers. Assuming the same average 
| annual load factor for both alternating and direct 
current utilisation, it can be shown that the amount 
of converter plant in service was about 17 per cent. 
of the total installed power-station plant. A further 
surprising result which is shown by the graph is that 
although during the period 1930-35 the total energy 
consumed rapidly increased, the total amount of 
installed plant remained practically constant, 
shown by the shaded area. The reason for this is to bx 
found in the operation of the National Grid and the 
consequent coupling of power stations which resulted 
in a much better utilisation of the plant and, in parti- 
cular, a much more effective use of the reserve plant. 
| In view of these data, it is of interest to inquire 
| what causes may account for the relatively extensive 
luse of direct current in England. Two of the chief 
reasons for this are the innate conservatism of the 
English people which pays such respect to historical 
| priority, and the widely different character of the 
passenger transport traffic as compared with conditions 





is 18 





| 


now being drawn into consultation in the design | columns, and welcome the tribute to the deep study | on the Continent. The historical aspect of electric supply 


stage on many types of war production involving 
the use of steel castings. Such consultation is of 


the utmost value both to the founder and the | 


designer, since thereby each has a chance to get to 
know and understand the other’s point of view. 
When normal conditions return, involving com- 


mercial competition, great care will be needed to} 


ensure that consultation in the design stage, between 
the designer and the foundryman, is preserved. 
Without such opportunities for consultation, the 
steel founder can hardly give to the engineering 
industry the quality of product and service that the 
industry is entitled to expect. 
Yours faithfully, 
A. B. Lioyp. 
James Bridge Steel Works, 
Near Wednesbury. 
June 1, 1944. 





LOCOMOTIVE TESTING. 
To THe Eprror or ENGINEERING. 


Simr,—Dr. Tuplin, in his letter on the above sub- 
ject which appeared in your issue of May 19, on 
page 395, makes the statement that it is well known 


that locomotive boiler performance is appreciably | 


better when running on the road than on a testing 
plant. This is interesting and I venture to ask on 
what authority this statement is made and what 
proof there is that such is in fact the case ? 
further stated that test plant results may be quite 
misleading unless the wind and vibrations of the 
road are duplicated. 

Providing that tests made on a stationary plant 
are carried out by those who appreciate the value of 


such trials there is, to my mind, nothing misleading | 


in the results obtained. I am of the opinion that 
locomotive tests made on a plant can be, and in 
fact have proved to be, of great value and moreover 
offer many advantages over those possible on the 
road. This must be obvious to anyone who has 
studied the numerous excellent reports of the work 
done at Altoona by the Pennsylvania Railroad, so 
well summarised by Dr. L. H. Fry in a paper read 
before the American Society of Mechanical En- 
gineers in 1925. For my part I regard the work 
done at Altoona as being of the greatest value. 
Further, it may be pointed out that standing tests 
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| part at Derby in a dismantled condition. 


of engineering history which they reveal. Of even 
greater interest to me was the unusual but well- 
deserved editorial step which you took in adding 
your appreciative and informative footnote. The 
widespread appeal of the sea to us as an island 
people, and the outstanding place occupied in 
marine engineering developments by British engi- 
neers, have naturally resulted in a vast outpouring 
of literature, much of which tickles the palate but 
fails to nourish. It seems to me that it is one of the 
most important functions of a journal such as your 
own to separate the wheat from the chaff, and 
therefore I venture to welcome not only the efficiency 
with which you do this, but also the generous tribute 
to an outstanding worker in the field of marine 
engineering historical research. 


venience, but have never yet failed to be stimulated 
by his engaging manner and invariable accuracy. 
Yours faithfully, 
CHARLES E. LEE. 
London, 8.W.1. 
May 31, 1944. 








EMERGENCY Factrory-Mape Hovuse.—For the assist- 
ance of persons who were unable to visit the emergency 
factory-made house, recently exhibited on a site adjacent 
to the Tate Gallery, Millbank, London, S.W.1, by the 
Ministry of Works, and referred to on page 353, ante, a 
complete set of drawings and photographs of the house 
is now on exhibition at the Building Centre, 23, Maddox- 
street, London, W.1. 

AGRICULTURAL MACHINERY.—A new activity of Messrs. 
The Butterley Company, Limited, near Derby, is the 
formation of an agricultural machinery department, the 


manufactured in Australia by Messrs. Sunshine Harvester 
Company, Limited, Aldwych House, London, W.C.2. The 
machines, which comprise binders, headers, disc drills, 
disc harrows, disc ploughs, etc., are received for the most 
They are 
assembled and tested by the Butterley Company, who 
also undertake servicing and the supply of spare parts. 
It is hoped that, at a later period, this type of agricultural 
machinery will be exported, after assembly, to European 
countries, and the arrangement will also have the advan- 
tage at the present time of reducing the number of 
completely finished machines imported into this country. 
A demonstration of the Sunshine machines was given 
at Derby on Monday, May 15, the demonstration showing 





the methods of assembly and of operation in the field. 


I have journeyed | 
to hear his lectures, often at some personal incon- | 


firm having taken up the British agency for machines | 


| ° . 
| development is particularly evident in the extensive 


| direct-current light and power networks, and this is 
| accounted for by the regard which has been paid to the 
| best utilisation of the installed plant so that the con 
|sumer might be spared the expense which would be 
incurred in changing over to alternating current. This 
has led to considerable extensions of networks which 
were initiated for direct-current operation and these 
| extensions have involved a great number of feeding 
| points, which, for densely loaded districts, require units 
of from 500 kW to 1,000 kW, and in many cases these 
are operated as automatic underground substations 
Mercury-are rectifiers of the glass-bulb type are widely 
| used for this purpose, and have proved to be much 
| more suitable for unattended automatic operation than 
| the fully automatic rotary-converter substations which 
| were so frequently installed about 15 years ago. Not- 
withstanding the high degree of excellence reached by 
the English designs, such rotary plant required con- 
siderable attention and maintenance. 

As regards the direct-current networks, it is weil 
known that, apart from the densely loaded districts, 
the residential parts of England mainly comprise indi- 
vidual family houses and in order to avoid excessive 
pressure drop, this custom necessitates the use of a 
large number of feeding points, many of which involve 
a relatively small amount of power. For this purpose, 
small unattended glass-bulb rectifier units, up to about 
15 kW, are installed in sheet-metal structures erected 
in the open. It is to be observed, however, that, with 
the extensive developments of the Grid services, the 
rate of expansion of direct-current networks has been 
drastically reduced and in a few cases the direct-current 
equipment has been changed over to three-phase 
A further point is that, in the early days of electric 
supply, alternating current was generated at a fre- 
quency of 25 cycles, and it was then found to be 
necessary to install rotary converters to obtain direct 
current for lighting purposes since a disturbing flickering 
of the light is produced with 25-cycle current. ‘This 
consideration now applies mainly to large generating 
stations which belong chiefly to railway companies and 
are used for supplying the railway stations and associ- 
ated hotels. The significance of such installations from 
the point of view of the magnitude of energy consump- 
tion may be seen from the following examples : Euston 
station, with an installation of 750 kW, and the Adelphi 
Hotel at Liverpool, with an installation of 1,000 kW, 
an interesting feature of such installations being the 
precautions taken to ensure continuity of service ; 
not only are duplicate glass bulbs installed, but arrange- 
ments are also made for connection to the 50-cycle 





* Abstract of an address given by Dr. H. von Bertele 
in Vienna, December 1, 1937. See Elektrotechnik und 
Maschinenbau, August 28, 1938. 
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supply by means of a special transformer, so that if 
the 25-cycle supply fails the whole system can be 
switched ever to an external supply. 

English traction undertakings are exclusively oper- 
ated by direct current and this choice was due to the 
nature of the traffic—primarily, the traffic density. 
London was the first district to become electrified and 
this example, involving as it did, extremely dense and 
extensive urban and suburban ramifications, may be 
said to have set the pace for subsequent schemes. The 
London transport authorities now control an area of 
about 1,500 sq. km., and there can be no doubt that 
for passenger traffic of this kind, direct current is the 
only system capable of meeting the requirements of 
rapid starting, regulation, and braking. An interesting 
survey of the energy requirements of the London 
district is given in Table I. 


TABLE I.—London Transport Electrical Energy 
Requirements. 














Transport Authorities’ 








Stations. Total kW. 
Generation. } 
Lots-road, 334 cycles 150,000 
Neasden, 334 cycles 87,000 
Greenwich, 25 cycles 79,000 


Total maximum hour- 
ly rating, 35,000. 


External supply 


r- 
Number. | Installed 
kW. 


| 
| 
| 
sie | 
Consumption. | 
Trolley "Bus and Tramway Services— | 

} 

| 


| 
Mercury-arc rectifier substations 27 | 16,000 
Rotary-converter substations . . oo | 32 86,000 
| 
Underground Railway System— | | 
Mercury-arc substations ue oe | 16 | 67,000 
Rotary-co. verter substations .. 47 201,000 





|from the outset, the glass-bulb type was developed 


simultaneously and was confined mainly to small power 
units. In England, however, the first static converter 
substitute for the rotary converter was the glass-bulb 
rectifier, not only for medium outputs but also for the 
control of several thousand kilowatts, it being observed 
that at that time the rotary converter had reached the 
peak of its practical possibilities. It was undoubtedly 
due to the many inherent valuable characteristic features 
of the glass-bulb rectifier that such rapid progress was 
possible and even to-day, the remarkable simplicity of 
the completely sealed glass bulb in comparison with 
the less reliable steel-tank plant with its high-vacuum 
pump, has a notable advantage. In 1925, the maxi- 
mum output for a glass-bulb rectifier was about 250 
amperes and about 1,000 amperes for a steel-tank 
rectifier, while at the present time about 600 amperes 
for a glass bulb and 8,000 amperes for a steel tank are 
the upper practical limits. Although it may be thought 
to be a disadvantage that a glass-bulb installation for a 
given output will require more units than a steel-tank 
installation this is not the case, since the use of a large 
number of smaller units gives greater security against 
breakdown and has the economic advantage that 
a smaller reserve capacity is necessary. 

For electric light and power, the use of arc rectifiers 
is mainly confined to the three-wire system and special 
types of equipment have been developed, of which the 
two main systems are as follows: (a) Each section of 
the network has its own group of rectifiers and this has 
the advantages that there is no interference from other 
sections of the network and that the regulating appara- 
tus is extremely simple. Disadvantages are the high 
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As regards the type of converter installed, it is to 


be noted that in 1936 about three-fourths of the total | 


converter plant consisted of rotary converters and about 
one-fourth mercury-are rectifiers. The reason for this 
is that electrification took place almost entirely before 
1928 and it is only since that date that the industrial 


installation of mercury rectifiers has begun to make | 


rapid progress ; from 1930 onwards it may be said that 
practically the whole of the new converter plant has 
consisted of mercury-are rectifiers. For the Under- 
ground Railway, steel-tank rectifiers are used, while for 


trolley "bus and tramway services, glass-bulb types are | 


largely employed. In 1937, a large glass-bulb station 
was erected for trolley "bus work, one group of the equip- 
ment consisting of eight glass-bulb units with a total 
output of 3,400 amperes and an overload capacity of 
25 per cent. for two hours. 

As regards main line railways, the relatively small 
portions which have been electrified are operated by 
direct current, but the majority of the main line services 
are still worked by steam locomotives. Of the four 
English main railways only the Southern Railway has 
been electrified to any significant extent, while of the 
other three, only small sections have been converted. 
Recently, however, the change-over from steam to 
electricity has been decided for large sections to operate 
at 1,500 volts or 3,000 volts. The Southern Railway 
provides an excellent example of mixed main line and 
suburban networks and a point of interest is the large 
number of substations necessary on account of the low 
operating pressure of 750 volts. The average distance 
between two substations on the main line section is only 
about 4 km. to 5 km., and even on some of the sections 
most distant from London, such as the Brighton district, 
there are as many as 80 trains a day running in each 
direction. 

Regarding the types of converters used by the 
Southern Railway the same considerations apply on 
this line as to the London Passenger Transport Board’s 
services ; that is to say, up to 1928, rotary converters 
were installed exclusively, whereas since that date the 
stage has been reached when only mercury-arc rectifiers 
are being supplied as new equipment. Each substation 
comprises a 33-kV open-air unit and a 12-phase steel 
tank rectifier equipment. 

In addition to the railway systems referred to above, 
which, on account of their size and heavy traffic density 
are of outstanding importance, there are a few other 
applications for direct current, such as the many large 
cinemas, the numerous battery-driven vehicles, and the 
electric lifts in business premises, dwelling houses, and 
blocks of flats. There are also very extensive and 
important electrolytic and electroplating industries of 
which the consumers comprise relatively small indi- 
vidual concerns equipped with their own converters 
connected to the 50-cycle supply mains. 

The industrial establishment of the mercury-are 
rectifier has proceeded along different lines in England 
and on the Continent. 
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first cost and the relatively low efficiency. In general, 
this system is only used for small outputs and is oper- 
ated without any regulating accessories. (b) The more 
usual system is that in which the outer conductors are 
supplied from a main rectifier and the load fluctuations 
are taken by much smaller units placed in series across 
the outers as in (a). A common type of equipment 
for cinemas is one of 100 volts and 2 x 250 amperes. 
In England, accommodation in cinema theatres is fre- 
quently provided for 1,000 to 2,500 persons and con- 
sequently much greater power units are required than 
is the case on the Continent. 

Brief reference should be made to the question of 
cost of the glass-bulb rectifiers from the point of view 
of the average life which may be expected. Statistics 
show that the average life depends upon the nature of 
the service and as the operation is associated with the 
use of a large number of separate components it is not 


| possible to state what life can be predicted for any 


given plant, but there are good reasons for assessing 
the service at about 30,000 operating hours when good 
conditions are available and supervision is carried out 
by experienced engineers. When glass-bulb rectifiers 
were first installed in England in large numbers for 
electric supply purposes, the question of insurance was 
considered as a basis for the assessment of the operating 
costs and it was found that an annual premium of 5 per 
cent. of the value of the rectifier was required for an 
installation intended to be available for continuous 
service, such an insurance policy being valid for six 
years. At present, the premium required is from 4 per 
cent. to 44 per cent., the reduction being accounted for 
by the favourable experience obtained of their perform- 
ance in service. 

During recent years the copper-oxide rectifier of 
the Westinghouse Brake and Signal Company has been 
applied very successfully for a great variety of indus- 
trial purposes. The outstanding feature of this recti- 
fier is its high efficiency, which is about 80 per cent. 


While in Europe the large power | at 6 volts or 12 volts, and this figure includes all 
requirements were supplied by the steel-tank rectifier | the losses of the associated equipment, a notable point 








being that the efficiency is practically constant from 
half load to full load. Other useful characteristics are 
the low pressure drop from no load to full load, an 
average value for which is about 20 per cent., and the 
high power factor of 0-9 and over. An important 
advantage also is the high overload capacity, which is 
an essential requirement for electroplating work, for 
example. In one English chromium-plating plant 
there is an installation of this type of rectifier with an 
output of 11,000 amperes. 





HEAT-RESISTING TILES FOR 
FURNACE HEARTHS. 


THE advantages of a metallic hearth for heat- 
treatment, carburising and annealing furnaces have 
been recognised for many years; not only does a 
metallic surface facilitate charging and discharging 
operations, but the hearth quickly returns to the work- 
ing temperature after the charging of a cold load and 
is far more resistant to abrasion than is a brickwork 
hearth. It is therefore common practice to fit heat- 
resisting plates over the brickwork hearths of furnaces 
subject to rough and heavy usage, but it has frequently 
been found that the continual loading of cold charges 
brings about relatively high distortion in the plates. 
This distortion not only increases the difficulty of 
charging and emptying the furnace but, in many cases, 
reduces the life of the plates because the protective 
scale, normally found on the surface of a heat-resisting 
material, cracks and tends to flake off when the plate 
distorts, with the result that further oxidation takes 
place. With the object of counteracting these dis- 
advantages, Messrs. The Incandescent Heat Company, 
Limited, Cornwall-road, Smethwick, Birmingham, 
have introduced a series of small cast heat-resisting 
alloy tiles of various designs for use in place of large 
hearth plates. The tiles, to which the name “ Nicro- 
tectiles” has been given, are interlocked so as 
to cover the floor of the hearth completely, and 
it is claimed that their design is such that distortion 
is avoided and that the tiles cannot be displaced even 
when subjected to rough usage. It is stated that 
a complete hearth can be built up, or dismantled, 
in a few minutes, so that if after long service a tile 
should fail, it can be replaced quickly and at small 
cost. The tiles adjacent to the side and back walls 
of the furnace are provided with a small right-angled 
“turn-up”’ and, in most cases, this affords ample 
protection for the furnace walls. When necessary, 
however, the height of the turn-up can be increased 
to 12 in., or more, by the fitting of special interlocking 
vertical side elements. The nature of the alloy from 
which the tiles are made is not disclosed but the name 
Nicrotectile suggests that both nickel and chromium 
are present. The tiles, which are intended for use in 
furnaces operating at temperatures up to 1,000 deg. 
C., are available in a number of standard designs, but 
special sizes can be cast if needed and suitable front 
locking plates for bolting to the existing furnace sill 
plates are also provided. The manufacturers add that, 
although originally designed for hearth protection, the 
tiles can be used for many other purposes; they are 
stated to be particularly suitable for the construction 
of waste-gas dampers operating at temperatures up 
to 1,100 deg. C., so that, in many cases, their use 
eliminates the necessity for water cooling with all its 
attendant complications. 





A.S.E.E. GUIDE TO WIRING REGULATIONS.—The As- 
sociation of Supervising Electrical Engineers have 
recently issued a supplement to their 4.S.EZ.E. Guide to 
the I.E.E. Wiring Regulations. This contains alterations 
made in the revised 11th edition of the Regulations, as 
they effect the Guide, and the supplement is included 
with copies of the Guide as now sold, price 1s. 9d. paper 
covered, and 3s. cloth covered, postage included in each 
case. The supplement can also be purchased separately, 
price 3d., postage included, from the general secretary, 
Association of Supervising Electrical Engineers, Aldwych 
House, London, W.C.2. 





WOMEN IN THE MAcHINE-TOOL InpDUsTRY.—The 
extensive use made of women employees in the manufac- 
ture of the machine tools and hand tools produced by 
Messrs. B.S.A. Tools, Limited, Mackadown-lane, Marston 
Green, Birmingham, is shown by the numerous illustra- 
tions of women at work embodied in a booklet recently 
issued by that firm, and entitled They Also Serve. The 
operations on which women are shown engaged include 
hardening, precision grinding, butt welding, turning, 
boring, milling, drilling, fitting, checking and inspection, 
the nature of the machines employed being evident 
from the clear reproductions of photographs provided. 
The booklet should be of service to firms who may be 
contemplating widening the field for women employees, 
and is in any case an effective tribute to the value of 
their work. 
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** SINUFLO’’ WASTE-HEAT BOILERS. | 


THe two Sinuflo boilers illustrated in Figs. 1 and 2, on 


page 450, are examples of the employment of the boiler | Engineering Union, and it is proposed to mark it in a} 
A commemorative film is to be} Service, was 150,222. 


which is manufactured by Messrs. Cochran and Com- 
pany, Annan, Limited, Annan, for the recovery of 
waste heat from steelworks furnaces. The principle of 
the waved” Sinuflo tube was discussed and its 
construction illustrated in ENaGrverertne, vol. 141, 
page 35 (1936), its application to coal- or oil-fired boilers 
being described. It should not be difficult, therefore, 
to visualise its adoption in the waste-gas boilers now 
referred to, which consist of cylindrical shells having 
Sinuflo tubes extending between the end plates and 
occupying roughly two-thirds of the area of the plates, 
as will be clear from the disposition of the small oval 
covers on the smokebox door in Fig. 1. Each of these 
covers gives access for sweeping to two tubes one above 
the other, the sweeping operation being seen in progress 
on the left in Fig. 2. The rectangular construction at 
the right of both boilers is the waste-gas inlet to the 


boilers from the furnace and, as may be inferred from | 


the arrangement of the pipe from the boiler stop valve, 
contains a superheater of the “ hairpin” tube type. 
There of course, only a single pass through the 
boilers and the smokebox outlet is coupled to the 
inlet of an induced-draught fan, this arrangement 
being obvious in Fig. 1, but not so clear in Fig. 2. It 
may be mentioned, however, that the chimney seen on 
the right of this illustration forms a natural draught 
by-pass from the furnace when steam is not required. 
The boiler mountings call for no comment as they are 
of more or less conventional type, though automatic 
feed regulators are provided. 

The particular boiler illustrated in Fig. 1 is operating 
in conjunction with the soaking pits at a South Wales 
steelworks. It is 9 ft. in diameter and evaporates 
about 11,000 lb. of water per hour, to steam at a pres- 
sure of 160 lb. per square inch. It will be realised that 
the waste gases from the majority of soaking pits are 
lower in temperature than those from melting furnaces, 
while the CO, content is also lower, these conditions 
arising from the fact that there is usually a considerable 
infiltration of cold air at the lids of the soaking pits and 
these lids are constantly opened and closed to admit or 
withdraw ingots. Moreover, since fuel consumption 
per ton of steel handled is less in the soaking pit than 
in the melting furnace, the output from a waste-heat 
boiler on the soaking pit is less than is obtained from 
the furnace ; it may be, for example, 400 lb. of steam 
per ton of steel and about 2 |b. of steam may be gener- 
ated per Ib. of coal fed to the gas producers by which the 
pits are fired. The actual saving effected by the utilisa- 
tion of the waste heat depends, of course, on the demand 
for the steam generated. Thus, leaving out the time 
factor, it may be that a total of 400,000 Ib. of steam 
is required and can be made use of economically. To 
provide this from a coal-fired boiler would necessitate 
the expenditure of about 20 tons of coal, but, if the 
soaking-pit producers consumed 100 tons of coal in 
the handling of 1,000 tons of ingots, the 400,000 Ib. 
of steam could be provided without any other fuel 
expenditure. 

From the melting furnace a larger supply of waste 
heat is available for utilisation. The boiler shown in 
Fig. 2, for instance, will deliver about 20,000 Ib. of 
steam per hour at a pressure of 170 lb. per square 
inch when the 250-ton Wellman open-hearth tilting 
furnace, from which it receives the waste gases, is in 
normal operation. The boiler is 13 ft. in diameter by 
29 ft. 6 in. long overall and is installed at a steelworks 
in Scotland. At another steelworks in a nearby area, 
there are seven open-hearth steel furnaces, three of the 
Venturi type and four of the ordinary type, each 
furnace having a separate horizontal waste-heat boiler, 
12 ft. 3 in. in diameter by 15 ft. 8 in. long over the 
tubeplates and having 538 Sinuflo and stay tubes, 
2} in. in diameter. The furnaces are fired with pro- 
ducer gas from a battery of hand-fed producers, 
regenerators being installed in the gas and air ducts 
to the furnaces and reversal of flow taking place about 
every 20 minutes. The waste gases, which have an 
exit temperature of between 550 deg. C and 650 deg. C., 
are led through underground flues to the main chimney, 
the flues being arranged so that the waste-heat boiler 
can be put into or taken out of circuit at will. The 
gases to the boilers first pass over a superheater which 
gives a final steam temperature of 520 deg. F. and then 
through the boiler tubes. The induced-draught fans 
are of the Howden Turbovane single-inlet type and 
are driven by G.E.C, Witton compound-wound direct- 
current motors with speed control to suit the condition 
of the furnaces and regenerators. The steam produced 
by each boiler on the Venturi furnaces averages 14,500 
lb. per hour and by each boiler on the ordinary furnaces 
11,500 lb. per hour, at a pressure of 170 lb. per square 
inch. Assuming one Venturi furnace to be laid off 
for repairs at any time, the steam available to the 
works is approximately 75,000 lb. an hour, reyres_n.inz 
a fuel saving of about 850 tons per week of 153 hours. 
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LABOUR NOTES. 


1945 is the silver jubilee year of the Amalgamated | after receiving proper medical attention and 


rather notable way. 
prepared and exhibited, a play with an appropriate | 
theme is to be produced, and a “song” in praise of | 
the craft which the members practise is to be written 

and composed. Concurrently with the celebration 

there is to be a nation-wide campaign with the object 

of increasing the membership of the organisation 

which is already nearly 1,000,000, including over 

141,000 women. 


That 1945 is the silver jubilee year of the Amal- 
gamated Engineering Union is an historical fact, for 
it was in 1920 that the Amalgamated Society of Engi- 
neers became the Amalgamated Engineering Union. 
The “ amalgamation,” as older mechanics recall, is, 
however, of older growth. The first ‘*‘ amalgamation ” 
took place in 1851, so that, six years hence, the engineers 
would be entitled to celebrate their centenary as an 
organised body of trade unionists. There was a con- | 
siderable increase in the membership when, after the | 
1897 stoppage, several other unions, including the 
Steam Engine Makers, and the Machine Workers, were 
absorbed, and again in 1920 when the A.S.E. became 
the A.E.U. There is no reason why the membership 
should not substantially exceed 1,000,000 when the 
current negotiations for further amalgamations are 
completed. It need not be overlooked, in that con- 
nection, that the British Section of the International 
Metal Workers’ Federation includes other unions | 
besides the A.E.U. 

The National Joint Council for the industry decided 
last week to increase the war wage of adults in the 
employment of the company-owned omnibus under- 
takings of England and Wales by 5s. a week. That of 
the junior grades is to be proportionately advanced, 
and the new scales are to have effect as from the first 
full payment after May 18 


In order to meet the urgent need for young men 
for the armed forces and the coal-mining industry, 
the conditions for the deferment of the call-up notices 
of apprentices are being revised. Applications for 
deferment are in future to be decided by the district 
man-power boards instead of by the local offices of 
the Ministry of Labour and National Service. Proof 
of apprenticeship will be required as in the past, but 
it is laid down that the apprenticeship must be an 
‘effective one that which ensures the 
gaining of full experience of the trade. 


one, 


is, 


The occupation must also be one in which there 
no age restriction on the grant of deferment to} 
men of 20 or over, or one of a limited number of build- 
ing and civil engineering occupations. In the applica- 
tion of the tightened conditions, it will still be Pound | 
that most of the apprentices in engineering, ship- 
building and building are allowed to continue their 
apprenticeships, but in other industries, applications 
will be scrutinised with increased severity. 


is 


On the invitation of the Social and Preventive 
Medicine Committee of the Royal College of Physicians, 
representatives of the Trades Union Congress General 
Council attended a meeting of the committee last 
week to give their views on the training for, and the | 
practice of, industrial medicine. The General Council 
desires the medical profession to recognise more fully 
the importance of provision for the study of industrial 
diseases, and has suggested a specialised course of | 
training to qualify young practitioners, in particular, | 
for industrial appointments. At the same time, the | 
General Council sees the need for a more general | 
diffusion of knowledge on industrial medicine, because | 
the doctor in the factory may not be the worker’s | 
medical adviser and a full-time factory doctor certainly 
would not be. ora. 

The treatment of occupational diseases is, in the 
opinion of the General Council, a distinct branch of 
medicine to which special attention should be given 
in medical practice as well as in the factory health | 
code. With regard to the status of industrial medical | 
practice, it would like to see the establishment of a 
public service that would make the factory doctor | 
independent of the employer. The meeting and the 
discussion were informal, and take their place in a 
comprehensive inquiry which the Royal College of | 
Surgeons is making. 


Speaking on Saturday last at Eden Hall Hospital, | 
Musselburgh, where a new rehabilitation centre has | 
been opened, Sir Walter Womersley, Minister of 
Pensions, said that 90 per cent. of the men and women | 
discharged from the Services had been placed in 


JUNE 9, 1944. 


j}employment. Up till April 15, the number of persons 
| placed in employment on discharge from the Services, 
being 
passed over to the Minister of Labour and Nationa] 
Twenty-three per cent. had 
returned to their former employers—to whom he paid 
a warm “thank you”’’—58 per cent. had required 
fresh employment, but not training because of the 
success of the rehabilitation scheme, and 7-7 per cent, 
had required special training to fit them for work 


Dealing with the subject of Defence Regulation 
1A (a) in the Journal of the National Union of General 
and Municipal Workers, Mr. Charles Dukes asks if any 
balanced mind believes that a specially convened 
meeting of the Trades Union Congress General Council 
would have unanimously decided on the necessit 
a regulation on unofficial strikes if any other kr 
expedient had been capable of solving the pro! 
These strikes could, of course, have been dealt 
under the Trade Unions and Trade Disputes Act 


ior 

wn 
m 

ith 
1927 


But, Mr. Dukes continues, it would have been un 
wise to pursue that course, “* for it would have required 
an amendment of the Act at the end of the war to 
annul case law that had been built up during the 
conflict.” Regulation 1A (a) will automatically lapse 
when the war ends, and will, therefore, not interfere 
with any legitimate trade-union practice. It 
Mr. Dukes claims, the support of an overwhelming 
opinion in the trade union world. 


In its final report the Canadian Advisory Committee 
on reconstruction points out that, in the effort to 
achieve full employment, the trade unions will have a 
considerable responsibility. They will have to f 
the fact, it is stated, that since transfer of jobs and 
some incidental unemployment are inevitable, 
useful result can be secured by policies which attempt to 
prevent the discharge of workers from munitions 
factories. Although labour and management may co- 
operate with the Government in the effort to provid 
for such a gradual transfer of labour as will reduce 
the danger of mass unemployment, it must always be 
remembered, the committee says, that the final transfer 
should be carried out as speedily as possible. Any 
unnecessary delay, it is added, can only serve to post- 
pone the time when Canadian economy will be func- 
tioning smoothly on a peace-time basis. 


ce 


no 


The trade unions, the report continues, also have a 
responsibility, with regard to the application of the 
rules and regulations which they impose upon the 
admission of individuals to certain trades. Each 
union, it is stated, should carefully study the existing 
provisions of its constitution regarding recruitment and 
qualification in order to ensure that its practices do 
not constitute an unnecessary barrier to the employ- 


| ment of individuals who are fully competent to under 


take the work, but have acquired their skill by methods 
not covered by union regulations. 


The unions are reminded that many thousands of 


} men and women have acquired new skill in the armed 


forces, or in the factories that are producing war 
supplies. Some of these will presumably be fully 
qualified to engage in skilled trades and others will 
require a supplementary period of apprenticeship or 
formal training much briefer than that required of 
immature youngsters under the conditions that pre- 
vailed before the war. In the opinion of the com- 
mittee, each union can make an important contribu- 
tion to the attainment of full employment if it will 
undertake to give careful study to this matter before 
the conclusion of hostilities. 


Another important problem with which organised 
labour is faced, the committee suggests, is that of the 
scales of wages to be adopted during the post-war 
period of transition. It has been, it states, the tra- 
dition of trade unions to strive for the attainment of 
higher wage rates at all times, and that tradition was 
warranted, in its inception, by the fact that unions 
were deliberately created for the just purpose of 
strengthening the hands of the individual worker in 
his effort to sell his services at the highest possible 
price. The tradition will, the committee thinks, 
undoubtedly continue to flourish, but, if labour organ- 
isations are to succeed in the long run, it is essential 
that they should, during the years of transition, main- 
tain a sense of perspective which embraces the whole 


| Canadian economy and combines the present with the 


future. Any attempt to try to maintain, for all workers, 
rates of earnings comparable to the highest received by 
some favoured individuals during the war, will, it is 
declared, diminish the prestige of organised labour and 
create an atmosphere of friction and uncertainty detri- 


| mental to effective reconstruction. 
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THE MAINTENANCE OF DIESEL- 
ELECTRIC SHUNTING 
LOCOMOTIVES.* 

By C. E. Farrsurn, M.A., M.LE.E. 
(Concluded from page 380.) 


[ue lubrication of the valve rocker gear has given 
a certain amount of trouble. Some of the earlier engines 
had a restricted forced feed to the fulcrum pins and 
oil passages through the rockers to the push-rod end 
pins and might have been completely satisfactory but 
for dirt in the oil supply. Others had drip feeds, 
and later engines had wick feeds from reservoirs, re- 
plenished by a drip feed from the main lubricating 
system. New engines will have a forced-feed system, 
with a copious oil supply and good provision for the 
surplus to drain back into the sump. Valve-spring 
failures at first gave some trouble, attributed to in- 
sufficiently fine surface finish of the material, leading 
to fatigue fractures. The introduction of a more 
exacting specification eliminated the trouble. 

Some trouble has been experienced with the auxiliary 
V-rope drives and there have been a number of com- 
pressor failures. The main auxiliary drive, from a 
pulley on the end of the main generator, was tri- 
angular, driving first the traction-motor blower and 
then the compressor, which could be moved horizontally 
to adjust the tension in the eight rubber ropes. A 
certain amount of trouble was experienced with the 
motor-blower bearings. Stretching of the ropes, and 
of those driving the radiator fan, was also a source of 
some trouble, and a change was made to a rubberised 
fabric link drive. This has the advantage that belt- 
tensioning devices are unnecessary, and if one belt 
breaks it can be replaced without changing the others. 
Also, it enabled the difficulty with the motor-blower 
bearings to be overcome by converting the triangular 
drive into two separate drives, one with four ropes to 
the compressor and one with three ropes to the blower. 
As the compressors run continuously and are subjected 
to rapid changes in speed, their duty is relatively hard 
and there have been a number of crankshaft or big- 
end bearing failures. The compressors have to be 
watched rather carefully for signs of trouble. 

The running gear requires little mention, the only 
items requiring regular renewal during maintenance 
being the brake blocks. The twin or articulated 
blocks used are very satisfactory ; on the average, they 
require changing every 4,000 miles, that is, at five- 
monthly intervals. This figure is approximately four 
times that obtained with the single blocks fitted to the 
first Diesel-electric locomotives. Tyre wear may become 
a matter requiring special attention if the overhaul 
period is lengthened beyond three years. The tyres 
can just be kept in service for this period without 
re-turning, but there is little margin for extension. 

The fuel oil used in pre-war days had a specific 
gravity of 0-835 to 0-865, a flashpoint below 150 deg. 
F., and a sulphur content below 0-7 per cent. The 
“ Pool” oil now available compares reasonably with 
this. The elimination of foreign matter is important, 
particularly as regards fuel-pump and injector wear. 
Some three years ago, 2,500 gallons of fuel were 
passed through a centrifuge and 2-8 oz. of matter 
were extracted. About one-half of this was solid 
matter, equivalent to 0-17 grain per gallon. Settle- 
ment in the running-shed storage tanks is perhaps 
the best and cheapest method of eliminating con- 
taminants. Disysed glass-lined milk tanks of total 
capacities varying from 3,000 gallons to 7,000 gallons 
have been set up at the running sheds. They are 
mounted with a slight inclination to one end, at which 
a drain cock is fixed and oil is undisturbed for as long 
as possible after delivery to permit the settlement of 
the finer particles. After standing for a month, about 
¢ pint of water and some dirt is usually found when 
the drain cock of a 3,000-gallon tank is opened. The 
fuel is delivered to the locomotive through a siphon 
pipe by the application of air pressure to the storage 
tank. The syphon pipe terminates 12 in. above 
the lowest point of the tank. The delivery hose is 
2 in. in diameter and with an air pressure of 15 Ib. 
per square inch, the maximum permissible, the rate of 
delivery is 35 gallons per minute. The locomotives 
have a fine gauze filter at the filling orifice and an 
edge- or disc-type filter in the engine supply line. An 
additional cloth filter is being tried, but results are 
not yet available. 

The double-reduction gears of the jackshaft drive 
have been watched carefully as the tooth loading is 
high and there are inevitably fairly serious shocks in 
operation. A few showed some signs of pitting after 
a short time in service, but in no case has there been 
any progressive deterioration. With the exception of 
the final gear-wheel, all the gears are fitted on tapered 





* Paper, entitled “‘ The Maintenance of Diesel-Electric 
Shunting Locomotives on the L.M.S. Railway,’’ pre- 


sented at a meeting of the Institution of Locomotive 





shafts and it has been found necessary to keep a close 
check on the tightness of the fit. Several slack gear- 
wheels have been found, but the trouble has been 
rectified in each case by lapping the wheel on its shaft. 
The wheels are keyed to the shafts. 

Crankshaft alignment is considered to be the most 
important single indication of the condition of an engine 
and it is checked every six months. A clock-type 
micrometer is placed between the webs of each throw 
in turn at a point opposite to the crank pin and as far as 
possible from the crankshaft centre line, namely 3 in., 
and the gauge is read in five positions about 60 deg. 
apart. The connecting rods are not dismantled in the 
running sheds, so it is not possible to take a reading with 
the crank in the bottom dead-centre position. When 
an engine is new or immediately after heavy overhaul, 
the range of deflection recorded by the micrometer 
must be less than 0-0005 in. If readings covering 
more than 0-0025 in. should be recorded, immediate 
attention is necessary; but such high readings have 
not occurred yet. Broken crankshafts have been rare, 
and while the light average loading of the engines is 
important in securing this immunity, the three-point 
suspension of the standard engine-generator unit has 
played a large part. None of the engines so mounted 
has broken a crankshaft. The measurements of crank- 


main journal bearings individually. The steel bearing 
shells are white-metal lined, and can be removed 
with the crankshaft in position; shims enable wear 
to be taken up. So far six bearings have been re- 
metalled owing to cracking ; four were taken from the 
same position in the engine, where the adjacent cranks 
are in the same phase. In no case was the crankshaft 
damaged. Proprietary bearing metals are used. Two 
grades have been found satisfactory for these bearings 
and for the big-end bearings. They are of widely 
dissimilar composition, one having a high tin content 
(90 per cent.) and the other a high lead content (95 per 
cent.), but there is as yet little evidence to show which 
is the better. 

The crankshaft journals are 64 in. in diameter 
and wear at a rate which does not appear to exceed 
0-0005 in. per 25,000 hours. Crankshafts have been 
examined magnetically for fine cracks, and one crack 
has been found in examining an engine of 150 h.p. 
As the working life of the crankshafts of the standard 
engines becomes longer, they will be subjected to a 
magnetic examination during overhaul as a matter of 
routine. The main factor in determining the treatment 
of crankshafts is the permissible ovality of the crank pin. 
On the average, this develops at the rate of 0-001 in. 
per 25,000 hours, and the limit is at present set at 
0-004 in. when a locomotive is received for overhaul. 
The pins are restored by grinding; but lapping of the 
pins with the crankshaft in position may also have a 
field of usefulness. It was used once when a single 
pin was damaged by a bearing failure, and the resulting 


shaft alignment determine the limits of wear for the | 


off and re-tightening the nut after about 800 hours’ 
running. 

The present standard engine has marine-type big 
ends and there have been only four failures of the 
metalling in service. In all except one instance, the 
need for attention was detected by the presence of metal 
in the main oil filters, before damage resulted. In addi- 
tion, three bearings have been found to be cracked when 
removed during overhauls. The next batch of engines 
will have automobile-type big-end bearings with bronze 
shells. The main advantage to be gained is a reduction 
in weight. A number of re-metalled bearings have been 
put into service without bedding-in by scraping. They 
were fine-bored when assembled, to diameters deter- 
miried by individual measurements of crank-pin 
diameter. The results were satisfactory and further 
trials will be made. 

The wear on the diameter of the pistons, which are 
| cast iron, is almost inappreciable. The rings, in general, 

have been changed after a life of about 25,000 hours, 
that is, at the first works overhaul, and the top ring 
grooves of some engines have been re-turned to 0-005 in. 
oversize. None of the other grooves has yet needed 
re-turning. As wear takes place, the size of rings will 
be increased in steps of 0-005 in. Piston life can be 
estimated to be at least 30 years. Some wear has been 
experienced in the gudgeon-pin bosses ; when the total 
is found to exceed 0-005 in., in some cases after about 
25,000 hours’ running, the bosses are bored out and 
hosphor-bronze bushes are fitted. Floating little-end 
Gobes have been installed in several engines, but 
sufficient time has not yet elapsed for measurements 
to be available. Cylinder liners are of the wet type 
and the top water joint is maintained by the pressure 
of the cylinder head on the liner top flange. Originally, 
this water joint was made directly between the top 
| flange and the cylinder block, but there was some 
| trouble in maintaining its watertightness and a solid 
| copper washer 0-02 in. thick is now used. This has 
| cured the trouble. 

Liner wear is measured at each main overhaul at 
| three levels, namely, level P, reached by the top 
| pressure ring at the top of the piston stroke ; level Q, 
between | in. and 2 in. below the lowest pressure ring 
at the top of the stroke; and level R, reached by 
| the top pressure ring at the bottom of the stroke. 
| At each level, measurements are made transversely, 
or at right angles to the crankshaft, and longitudin- 
ally, or parallel to it. In Table I these two measure- 
ments, denoted by T and L, are shown for the three 
levels P, Q and R in the six cylinders of a typical 
engine, having a bore of 10 in. and a stroke of 12 in. 
The rated b.m.e.p. is 72 Ib. per square inch. The 
rate of wear will be seen to vary between the different 
cylinders of an engine, but there is no marked uni- 
formity in this res The average for all engines 
at level P, including both directions T and L, is 
0-0075 in. per 25,000 hours, the worst case recorded 








repair enabled the engine to run until it was due for 


being 0-012 in., and the best 0-003 in. in that period. 


LINER WEAR PER 25,000 HOURS, IN THOUSANDTHS OF AN INCH. 

















| | 
Cylinder No. “7 1 | 2 | 3 4 5 6 
| | | | | | 
Plane | tT} 1 | T | L T | L | T | L | T L | T | L 
| | | | | 
P | 5-5 6 | 8 | 6 | 7 9 8 eS 8-5 8 8 
Q | 4 1 | 2-5 | 2-5 5 1:5 3 2 2-5 | 2 1 0-15 
R | 0-5 1 | 2-5 | 0-5 | 1 1-5 2 2-5 | 2-5 | 2-5 1 1 
| 











overhaul, at the expense of two big-end bearing re- 
newals, 

The big-end bolts require careful examination at 
each overhaul. There has been one case of a broken 
bolt, and, as might be expected, the results were 
serious. A difference of opinion exists whether bolts 
stressed as these, i.e., within the fatigue limit, should 
be changed periodically or whether a bolt which 
has been in service for a number of years may 
not actually be more reliable than a new bolt. The 
present bolts are not stressed unduly, and they are 
not renewed at each overhaul. It is not easy to find 
a good method of examination. The most likely place 
for the initial development of a crack is along the root 
of the thread, where tool marks tend to obscure fine 
cracks. Magnetic fluid and fluorescent detectors have 
been tried alone and in combination, but definite 
results cannot be quoted, as no defective bolt has yet 
been found. It has been decided that, on assembly, 
the stress in the bolts should be definitely determined 
and not merely left to the discretion of the fitter. 
Gauges to span the bolts with a small clearance when in 
position in the big ends have been made. The clearance 
is measured with a set of feelers with the nut slack, 
and the nut is then tightened until the bolt stretches 
from 0-0085 in. to 0-0095 in., which corresponds to a 
stress of 15 tons to 16 tons per square inch, or about 
25 per cent. of the ultimate tensile strength of the 
material. This procedure will be followed whenever 


The camshaft runs in sleeve bearings, with pressure 
lubrication. Some replacement bushes have been 
needed after 25,000 hours owing to scoring, but none 
of the cams has yet needed attention. The cam 
follower gear is of the usual roller type and is lubricated 
by oil thrown from the crankshaft; replacements 
have been limited to bearing bushes for the rollers. 
Push-rod guides and push rods appear likely to last for 
10 to 12 years. Some rocker-arm fulcrum bushes and 
push-rod end bushes require renewing at most three- 
yearly overhauls. The average life of end bushes 
appears to be about six years; fulcrum bushes seem 
likely to average nine years. 

As a locomotive is expected to run for at least three 
years between overhauls, it is well worth making a 
careful works test to ensure that it has been put into 
proper order. No practicable tests can reveal all 
possible sources of future trouble, but it is possible 
to ensure that serious trouble is unlikely. The tests 
fall into two series. The first is made on the power 
equipment, control gear, etc., while the locomotive is 
standing in the test bay, and the second is made with the 
locomotive actually working in the works yard. The 
engine is run up for the first time inthe test bay. It is 
started in the usual way from the battery and is run 
for five minutes only, after which the crankcase covers 
are taken off and the bearings examined. [f all is well, 
the covers are replaced and the engine is run for a 
longer period and again examined. This continues 








Engineers, held in London, on March 22, 1944. Abridged. 


a bolt is replaced and a check will be made by slacking 











until it seems safe to leave the engine running con- 
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WATER-TUBE BOILERS FOR MERCHANT SHIPS. 
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tinuously for running-in on a gradually increasing load, 
which is obtained by connecting the generator to a 
water resistance, gradually lowered until the engine 
is running on full load, usually after about five hours, 
when a complete series of measurements is made 
and compared with the original test results for the 
locomotive concerned. The generator field currents, 
voltage, etc., are checked and the engine is given 
a rigorous examination. The balance between the 
cylinders is adjusted by individual measurements of | 
exhaust temperature and maximum pressure. The 
governor settings are verified and its proper function- | 
ing, without hunting, is observed. When this first 
series of tests is completed, the locomotive is moved out 
into the yard under its own power and is run light for a 
short time for the proper working of the traction motor 
and the drive to be observed. If all is in order, it is 
put on to ordinary shunting duties for a day or so for 
general observation, and is then given a final check over 
and returned to normal traffic; but it is kept under 
special notice for a week or two, any defects which may 
develop during this period being regarded as the 


~~ 





tenance staff. 

In general engineering, war conditions have notably | 
increased the importance of recovering worn and | 
damaged parts, but in railway practice there has 
always been a tendency to recondition material rather 
than to replace it. The policy adopted for wearing 
parts which cannot be fitted with renewable bushes or | 
the like is to attempt to bring them back to their original 
size rather than to set up a series of standard dimen- 
sions through which each part would pass progressively. 
The principal exceptions to this policy at the moment 
are crank-pin and journal diameters, and the width of 
piston-ring grooves. At first sight it might appear 
advantageous to establish two, or perhaps three, piston 
sizes, so that the cylinder liners might be re-bored ; 
this has been carefully considered, as has also the possi- 
bility of building up worn liners by metal spraying or 
electro-deposition. The present view, however, is that 
it will be more economical to scrap the liners when they 
reach the limit of allowable wear, which has been set 
provisionally at 0-040 in. As this limit is approached 
the rate of wear may increase, but it seems that the 
liners will have a life of some 15 years. 

Gas welding, using a bronze filler, has been used in 
several cases to repair water jackets cracked by frost. | 
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responsibility of the works and not of the shed main- | | 
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such as valve seats, valve rockers, valve- 
stem caps, spring plates and cams. In 
general, it is not applied tojthe parts 
when new, but is used for building up worn 
surfaces; in most cases, the durability of 
the part is improved. 

The life of Diesel-electric shunting loco- 
motives has been assumed to*be 30 years. 
There was never any doubt that all parts 
of the locomotives, except the engines, 
would be capable of this life without 
incurring unduly high repair costs, but it 





Metal spraying is in fairly extensive use in recover- 


There is always a danger, in welding large parts, | ing worn steam-engine parts, but has not yet found 


of locking up dangerous stresses which will lead to| much application on the Diesels. 


Valve stems and 


further cracks when the part is put back into service, | certain small parts have been treated by spraying with 
but this has occurred in only one or two instances. | 0-9-per cent. carbon steel, but it has not yet been used 
The most difficult case dealt with was a fabricated | on any major components. Similarly, occasions for the 


cylinder block. 


welded, the most interesting being the 9-in. aluminium- | few. 
alloy pistons of one engine; these pistons had a weak | fully brought back to its initial diameter. 


Aluminium components have been | application of electro-plating to Diesel parts have been 


In one case, a damaged crank pin was success- 
This pin 


section where cracks developed at the bottom of the | had to be ground to 0-028 in. under size to restore its 


upper scraper-ring groove. 


weld metal, X-rayed for soundness, and machined flush. | ground to its initial diameter. 
found very satisfactory for treating the smaller parts, 


The results were entirely satisfactory. 


The groove was filled with | alignmént, and was then plated with nickel and re- 


Hard surfacing has been 


was thought that it might be better to 
replace the engines at about 15 years’ 
life. The rates of wear and the general freedom from 
serious breakdowns which have been experienced now 
make it clear, however, that the engines can certainly 
be maintained economically for 30 years ; while, for this 
particular application, it seems improbable that future 
development will be so rapid that it will be worth scrap- 
ping them on the grounds of obsolescence. It seems that 
no major engine parts will normally require replacement 
during this 30 years’ period except cylinder liners. 
Among the smaller components, valve cages have a life 
of six to eight years and valve guides of five years, 
but the life of the valves themselves is still rather 





indefinite. It seems possible to keep them in service 
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for a considerable time by building-up the stems by 
spraying and the face by hard surfacing. A few cylinder 
heads may require replacement—so far two have 
cracked and been replaced—and the roller-chain auxili- 
ary drive is not expected to last more than 10 to 15 
years. The governor gear can be kept in service for the 
full period by hard surfacing, but the injection- 
pump elements do not last much longer than five 
years. 

Piston life appears to be determined by the rate of 
groove wear, but this is not expected to necessitate 
the changing of pistons within 30 years. Similarly, 
the crankshafts will not lose an excessive amount by 
regrinding in this period and in any case they can, if 
necessary, be built up by electro-deposition. The 
reciprocating compressor, although it appears so far 
to be better than any of its non-reciprocating rivals, 
is sometimes rather a difficult machine to maintain, 


and on these locomotives the compressors have certainly | 


caused more trouble than the other auxiliaries. 

Some progress has been made towards achieving a 
cheaper starting equipment. The original locomotive 
specification required that it should be possible to 
start the engine after standing in the open at freezing 
point for two days with the battery half discharged. 
This was found to involve an annual cost for battery 
maintenance and renewal of about 50/., a high figure 
in view of the fact that only a few really cold starts 
may be required per annum. 
demonstrate that a locomotive could be started by 
pushing it at 2 m.p.h. or 3 m.p.h. with another loco- 
motive, the traction motor then acting as a series 
generator and the engine generator acting as an engine- 
starting motor in the normal way. A small change 
in the main power connections is necessary when 
doing this, to insert the generator series field into the 
circuit, and a changeover link is being provided on all 
new locomotives for this purpose. With the additional 
security so afforded it has been considered safe to use 
a lead-acid battery of only 108 ampere-hours capacity. 
On locomotives with a lead-acid battery, overcharging 
is the most serious cause of deterioration. A charging 
regulator, to reduce the rate when the battery nears 
full charge, is under trial and uses a vacuum-enclosed 
thermal wire-expansion relay which varies the auxiliary- 
generator field. 
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WATER-TUBE BOILERS FOR 
MERCHANT SHIPS—II.* 
By Mayor W. Grecson, M.Sc. (Eng.). 

Wirs five proprietary types of marine water-tube 
boiler to choose from, wet have selected what we con- 
sider to be the most suitable for the 7,500 s.h.p. ship 
“B” and the particular class of service she would 
operate in. We assume the ship to be of the cargo- 
liner type with passenger accommodation, and that 
calls in port would not be of long duration—hence we 
accent the desirability of simple design, coupled with 
easy facilities for quick cleaning, and an assembly which 
gives very easy maintenance, as dominant factors. As 
each of the two boilers has to be capable of sustained 
operation at 50 per cent. over normal full evaporation, 
the debit for the fan power is important ; it is therefore 
advisable to select a design which calls for minimum 
resistances in the gas/air circuits. 

With all these factors in view, our selection for the 
two-boilered ship “ B ” comprises the standard header- 
type Babcock and Wilcox boiler, and, as feed conditions 
are good, we are proposing a small-tube assembly with 
2 in. outside diameter furnace tubes and 1} in. outside 
diameter tubes in the upper bank. This layout of 
heating surface is associated with a single gas path and 
no baffles, and at normal full power the draught drop 
through the boiler banks and superheater is only 0-2 in. 
w.g- One boiler is shown in Figs. 1 and 2, and the 
genera! arrangement of the boilers in the ship in Figs. 3 
to 5, on the opposite page. All furnace-row tubes are 
straight, but some 30 per cent. of the small tubes are 
offset at a 5 deg. angle where they enter the headers. 
This slight deviation produces a staggered tube arrange- 
ment without gas lanes, and so improves the effective- | 
ness of heat transfer without militating against easy | 
internal inspection and cleaning: any single tube can 
be withdrawn through its appropriate handhole without 
interfering with adjacent tubes. 

At norma! full power, the heat release in the furnace 
is of the order of 100,000 B.Th.U. per cubic foot per | 
hour—a figure we have worked to with the greatest | 
satisfaction for the last 20 years with plain firebrick | 
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required for the withdrawal of the superheater tubes, 
it will be noted that, in the lengthwise direction, the 
assembly does not completely cover the lower bank of 
boiler tubes ; this arrangement is permissible with this 
low draught-drop layout of heating surface and in 
practice we find no uneven gas distribution through 
the boiler as a whole. The characteristics of super- 
heater performance—together with those of the rest 
of the boiler unit—are given in Fig. 6, and the re- 
quisite degree of superheat control is obtained by a 
de-superheater fitted to each boiler. We can suggest 
various well-known types of de-superheater arrange- 
ment—such as (a) passing the steam through pipes 
immersed in the boiler drum ; (b) a spray-type unit in 
the main steam pipeline, supplied by water from the 
feed main; or (c) an attemporator on similar lines to — 
(6) but incorporated in the actual superheater circuit. 
All these lend themselves to automatic control if 
desired. For this scheme, however, we propose another 
design which has proved very satisfactory in service ; 
it is illustrated in Figs. 7 to 9. This design avoids the 
necessity of arranging for a tapping off the feed main 
and also has the advantage of the simplicity of the 
drum-type de-superheater without the disadvantage of 
taking up drum space, and so militating against ease of 
drum internal inspection. The water in the de-super- 
heater shell is in direct circuit with the boiler drum, 
and natural circulation is taking place at all times when 
the boiler is under steam, as a small amount of de- 
superheated auxiliary steam is constantly being taken 
therefrom. Whereas this fully de-superheated steam 
travels through both passes, the main steam for partial 
de-superheat only passes through the single main bank 
of tu To switch over the main steam to reduced 
superheat conditions for manceuvring, it is necessary 
to open one valve and close the other—and this would 
be effected as soon as the stand-by order is received. 
These valves can be operated readily from the engine 
control platform either by suitably linked rodding (the 
movement of one wheel can control all valves) or by 
relay operation. Once the valves are so set, they 
remain until the full-away signal. 

Dealing now with the section of the plant beyond the 
boilers proper : if we base on a hydrogen content in the 


walls. Our firebrick construction for furnace walls does fuel oil of 10-5 per cent., we estimate that, to obtain an 
not employ bolted bricks, as anchoring is effected by | overall efficiency of 85 per cent. (as specified by Mr. 
key-bricks ; this allows the whole assembly to expand | Austin) we should reduce the gases leaving the complete 


The first step was to) 





and contract freely, and so avoids all mechanical 
stresses. However, with provision for a ouiibaws' 
overload of 50 per cent., we consider it advisable to | 
adopt some water-cooling of the side walls, and to effect 
this the design incorporates seven stud-tubes in each 
side wall. Studs are machine welded to the tubes and | 
anchor plastic chrome ore in situ; this refractory is 
kept at safe temperatures, as the radiant heat from the 
furnace is conducted to the water-cooled tube wall by 
the }-in. studs. To avoid overcooling the flame at low 
loads and generating smoke, the front section of each 
side-wall is completely covered with chrome ore. The 
tubes at the rear end of the walls are bare, to effect 
maximum heat absorption in this zone. The space 
between the tubes is packed with chrome ore, which, 
held firmly by the studs, possesses great durability. 
The water circulation of these walls is quite separate 
from the main boiler circuit. 

The superheater is of our usual type and incor- 
porates seven steam passes. To minimise the space 





* Paper contributed to the Water-tube Boiler Sym- 
posium of the Institution of Naval Architects, held in 
London on Wednesday, May 10, 1944. Abridged. 





+ Messrs. Babcock and Wilcox, Limited. 


boiler units to 425 deg. F. These conditions can be 
effected equally well by either an air preheater or an 
economiser; in this particular case, the economiser 
seems to be the more attractive, as the total draught 
drop through the unit will be less than in the case of air 
preheaters. The elimination of all hot-air ducts and 
use of only slightly preheated air at the burners results 
in a net saving from these two factors of 1-6 in. w.g. 
and has the added advantage of simpler cold-air duct- 


Our project shows our stud-tube type of economiser, 
built up of 1}-in. outside diameter steel tubes with 
resistance-welded studs, each set of tubes being welded 
into appropriate inspection boxes with full facilities for 
easy internal inspection and cleaning. Experience at 
sea with a large number fitted to oil-fired boilers has 
been very satisfactory. This design of extended surface 
has been proved to have a much higher heat-transfer 
coefficient than any known alternative, and it gives the 
requisite freedom from corrosion when fed with de- 
aerated water, at a temperature not below 220 deg. F. 
For low-power working, a gas by-pass can be fitted if 
desired. For this particular scheme, where the gases 
leave the boiler at 595 deg. F., the nearest assembly of 
standard economiser sections gives a gas outlet tempera- 
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ture of 393 deg. F., effecting a margin in hand on the 
guarantee of 85 per cent. It is interesting to note that, 
if the last stage bled-steam heater is eliminated and the 

economisers fed at (say) 240 deg. F. instead of 320 deg. 

F., then, with exactly the same set-up of economiser, | 
the overall boiler unit efficiency would rise to 87-3 per | 
cent. 
It should be mentioned that, in our calculations for | 
overall thermal efficiency, allowance has been made for 
radiation loss ; this latter figure is low, as the boilers are 
double-cased and the cold air from the fans is therefore 

slightly preheated on passage to the burner boxes. 

The total air pressure required from the forced-draught 
fans is made up as follows, for normal full load : boiler, 

0-2 in. w.g.; economiser, 0-9 in. w.g.; burners, 

1-8 in. w.g.; air ducts, ete., 0-4 in. w.g.; making a 

total of 3-3 in. w.g. 

The layout in the ship is shown in Figs. 3 to 5, page 
458, and gives easy access to the boiler plant as a whole. 
The hatched portion shows the space we do not require 
either for the plant or for access thereto and which, 
therefore, is free for oil tanks (settling and storage) or | 
auxiliary gear. Superheater elements can be with- | 
drawn into the boiler-room space as shown, and | 
economiser elements through loose plates in the screen 
bulkhead. We realise, however, that Mr. Austin 
has called in his complete specification for either a 
Scotch boiler or a Diesel generating set to deal with port 
auxiliaries and services, and, if a Scotch boiler is 
decided upon this must be accommodated. Without 
details thereof, we are unable to make a concrete layout 
incorporating it, but as a suggestion we propose that 
it should be located on the centre line of the ship ahead 
of the main boilers—in a suitable pocket—or else 
between the two main boilers, placing these farther 
outboard and arranging the drums athwartship so that 
all three boiler fronts are in line for easy operation. 

Replying to Mr. Austin’s query as to allowable limits 
of boiler water concentration for the type of boiler, 
pressure and rating concerned, the figure we advise for 
this particular scheme is an upper limit of 300 grains 
per gallon. 

The following summarises our scheme for ship B, the 
figures being for one boiler unit : 

33,750 
50,625 


Evaporation, normal, Ib. per hour 

Evaporation, maximum, Ib. per hour 

Boiler heating surface, sq. ft. 

Boiler, radiant surface, projected sq. ft. 

Superheater surface, sq. ft. 

Economiser surface, sq. ft. 

De-superheater surface, sq. ft. - 

Steam drum, design pressure, lb. per sq. in. 

Steam drum, working pressure, Ib. per sq. in. 

Superheater, outlet pressure, Ib. per sq. in. 

Steam temperature at superheater outlet, 
normal load, deg. F. a “7 am 

Steam temperature at superheater outlet, 
overload, deg. F. ies ons _ 

Steam temperature at superheater outlet, 
manoeuvring, deg. F. 

Feed temperature, deg. F. 

Air to fan, deg. F. ‘ 

Gas leaving economiser, deg. F. _ 

Total draught loss through circuit, normal 
load, w.g. - 

Furnace volume, cub. ft. : 

Boiler, etc., weight—dry, tons 

Water at working level, tons 

Total weight of two boilers, tons 

Boiler efficiency, normal load, per cent. 

Oil per sq. ft. radiant surface per hour, 
normal load, !b. 


We find it difficult to complete the design data for the | 
boilers for ships ‘‘ A,” ‘“*C ” and “‘ D”’ in the absence | 
of space details. On general lines, we should propose 
similar boilers to those we have favoured for ship ‘* B.” 
In the case of ‘* A,” they will be proportionately smaller 
and the co-relation of reduced tube length and/or boiler | 
width for the correct heating surfaces, etc., would 
depend entirely on the space available in ship for loca- | 
tion and operational requirements. The same remarks 
apply to ship “‘C” except in this case we should proba- 
bly increase proportionally in width only to obtain the 
higher evaporation. 

On the four-boiler scheme for ship ‘* D,” we should 
use smaller units than ‘C,” as we presume a 5(-per | 
cent. overload per boiler will not be necessary in a four- 
boilered ship. If a two-boiler or three-boiler scheme is | 
acceptable as an alternative to the four-boiler scheme 
for ‘‘ D,” then we should not propose the header-type 
of boiler at all, as we are then getting outside its effective 
limits in relation to space occupied, but should put 
forward one of our other designs as being more suitable 
to the general conditions. Perhaps, for the highest- 
powered vessel of the series, Mr. Austin would consider, 
as an alternative, working to more advanced steam 
conditions and also call for a higher overall efficiency 
than 85 per cent., in view of the more pronounced effect 
on total daily fuel consumption ; if so, we should view 
the project from a somewhat different angle. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The mumber of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the | 
Specification is not illustrated. | 

€ inventions are communicated from abroad, the | 
Names, etc., of the Communicators are given in italics. | 

Copies of fpeeUigetions may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 


The date of the advertisement of the acceptance of a} 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed” is appended. | 


Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete | 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent any of the 
grounds mentioned in the Acts. 


on 


AGRICULTURAL APPLIANCES. 


557,433. Mole-Draining I Ra , Sims 
and Jefferies, Limited, of Ipswich, and A. Challacombe, 
of Ipswich. Figs.) June 26, 1942.—This invention | 
is a mole-draining implement. An object is to provide 
for automatic release of the mole blade in the event of 
overload due to the blade meeting an obstruction as the 
implement travels along the ground. 1 indicates the 


" + 





(2 


| mole drainer blade, with mole tool 2 attached thereto. 


The blade is pivotally mounted at 3 on the implement 
frame. A lever arm 5 is pivoted at 6 on the blade 1 
near the upper end and carries an adjusting screw 
which abuts against the forward edge of the blade 1, 
at the top. The free end of the lever arm 5 is pivotally 
connected to the lever 9 of a pair of toggle levers, 9, 10, 
in advance of the blade 1, the toggle levers 9, 10, having 
their adjacent ends pivotally connected together and the 
lever 10 of the pair being pivotally mounted at 12 on 
the implement frame. The toggle lever 9 has an off-set 
portion 13, which overlaps the adjacent end of the 
toggle lever 10. The toggle lever 10 carries a pivotally 
mounted latch which engages over the off-set portion 13 
of the toggle lever 9 and is loaded by aspring. When the 
blade meets an obstruction, it is forced backwards at 
its lower end about its pivot 3, so that its upper end is | 


constrained to move forward and causes the toggle 
levers 9, 10 to turn initially about the pivot 12 and then 
about their connecting pivot into an upward position in 
angular relation, as shown in dotted lines, the off-set | 


| portion 13 of the toggle lever 9 tripping the latch against 
| the action of the loading spring in this movement. 


The 
blade 1 may be released at any predetermined load, | 
according to the tension applied by the latch spring, | 
an adjusting screw being screwed through the off-set | 
portion 13 of the toggle lever 9 to bear on the toggle | 
lever 10. The blade 1 returns to the latched position | 
by gravity, but it may be returned by a spring. | 
The blade 1 and the mole 2 can be made to assume a| 
greater or lesser inclined position for the purpose of 
imparting pitch to the mole 2 to facilitate its work. The 
pitch adjustment permits the mole 2 to be set to function 
at a predetermined depth and virtually to float along | 
at the same level without tending to leave the ground, 
thereby avoiding depth variations that might otherwise 
occur as a consequence of variations in the consistency | 
of the soils through which it passes. The blade 1 with 
its mole 2 and overload release mechanism, is shown | 
applied to an implement having a known type of lifting | 
and lowering gear. The frame is provided with two land | 
wheels 19, one on each side. (Accepted November 19, | 


1943.) | 


|} embraced by a cylindrical ferrule secured thereto by k 
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give direct connection. Alternatively the two part can 
be coupled by a flex A with plug and socket end \ 
headed pin & on the instrument part b is engaged by 


slotted lever m on the generator part a, so that the slot 
This enables the two parts to 
November 11 


comes beneath the head. 
be clamped tightly together. 
1943.) 


( Accepted 
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558,171. Electrical Precipitation. Lodge -Cottreil, 
Limited, of Birmingham, and L. Lodge, of Birmingham. 
(4 Figs.) August 7, 1942.—The invention is apparatus 
for the electrical precipitation of suspended particles 
from gaseous fluids, such as acid mists. 
consisting of a thin rod or stout wire of star-shaped 
cross-section, of which a plurality are suspended from an 
upper grid 6. The lower end of the rod electrode 


a is an electrode 


ad 
The lower portion of this ferrule has a square 
collar c’. dis a weight of “C” configuration, the upper 
limb of which formed with a laterally mouthed 
slot of a width to admit the entrance of the rod 
electrode a, but too narrow to permit the square 
collar c’ and the ferrule to pass through. This slot « 


Fig.t. 


burning. 
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minates in a cylindrical recess loosely fitting the ferrule. 
The lower portion of the mouth of the slot ¢ is of increased 
width to pass the cylindrical ferrule. The slot e is thus 
a keyhole slot with a partially enlarged mouth. The 
weight d is attached to the rod electrode a by passing 
the rod a and cylindrical ferrule into the slot e and 
drawing up the rod or lowering the weight d so as to draw 
the square collar c’ of the ferrule against the surface of 
the weight adjoining the lower end of the recess. The 


| weight d, by its “ C”’ configuration, constitutes a hook at 


ELECTRICAL APPARATUS. 


557,248. Electrical Tachometer. The Record Electrical 
Company, Limited, of Altrincham, and J. L. R. Record, of 
Altrincham. (4 Figs.) August 4, 1942.—The tachometer 
is of the compact type for hand use. The tachometer is 
in two parts a and b, the part a containing a generator 
driven by aspindle a'. The part b contairs the indicating 
instrument which is actuated by the current from 
the generator in a. There are two scales on the dial and | 
a resistance can be inserted into the circuit by a switch e. 


The two parts a and } nest into one another, and plugs f 


the lower end of the electrode rod a which is hooked 
around a lead-covered bar g of the lower grid, whereupon 
the electrode rod is drawn upwards to bring the lower 
limb of the “C”’ configuration of the weight d into firm 
contact with the underside of the bar g, as shown in 
Fig. 2. The hook weight d is located on the bar g between 
lead clips burnt on to the lead coating of the bar g to 
serve as locating collars. The “‘ C”’ configuration, in parti 
cular, also provides a hook at the upper end of the weight 
to engage the bar g and thus limit the drop of, and 
retain, the weight, should the electrode rod a break. 


| on the instrument enter sockets g on the generator, to | (Accepted December 23, 1943.) 
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CHATHAM RESERVE.* 


By Enornger-CaptTain Epaar C. Smits, 


O.B.E., R.N. 

Ir one is asked to be reminiscent, one is almost 
bound to say something of one’s forebears, for we 
are what we are by nature; heredity, as the bio- 
logists tell us, being such that like necessarily tends 


Then, too, there is the influence of 


to beget like. 





National Biography there are about 200 Smiths. 
They include “‘ Strata’? Smith, the engineer who 
revolutionised geology ; ‘‘ Screw ” Smith, the farmer 
who revolutionised ship propulsion; and 

Charles Smith, otherwise ‘“‘ Boatswain Smith,” a 
victim of the press gang, who, after his release from 
the Navy, turned preacher and founded the first of 
those excellent institutions, Sailors’ Homes, one of 
which I was able to serve. When Alphonse Legros 
(the engineer, not his father, the Slade Professor) 
































Fi@, 1. 


early environment to be considered. On _ the| 
antiquity and fecundity of my family, there is no | 
need to dwell. The Manchester Guardian, ten years | 
ago, said that there were then half a million Smiths 
in the country, and, after quoting G. K. Chesterton’s | 
declaration that “‘ the brute repose of Nature, the | 
passionate cunning of man, the strongest of earthly | 
elements, the unconquerable iron subdued by its only 
conqueror, the wheel and the ploughshare, the sword 
and the steam hammer, the arraying of armies and 
the whole legend of arms—all these things are 
written, briefly indeed, but quite legibly, on the 
visiting card of Mr. Smith,” added the comforting 
statement that only five Smiths had been hanged 
for murder in Great Britain. In the Dictionary of 





* Previous articles in this series appeared on pages 63, 
303, and 343, ante. 








H.M. Docxyarp, CHATHAM, IN 1858. 


learned that my name was Smith, he told me that, 
30 years before, he had heard F. E. Smith say : 


“* For boring in the tree of life 
And taking out the pith, 
There’s no one can excel the man 
Who bears the name of Smith.” 


Lord Birkenhead certainly acted up to his belief. 
My father, George Charles Hooper Smith, was a 
schoolmaster and hailed from Gloucestershire, 
where there were lots of Hoopers, and it was through 
this that I began my practical work in the beautiful 
Stroud valley. His father was a teetotaller when 
such folk were rare. My mother, Mary Armstrong, 
belonged to a farming family of Bedfordshire and 
Buckinghamshire. The Armstrong border clan I 


gave up their Hitlerite habits and learned to fight 
for other things than their neighbour’s cattle. There 
is no record of any of my immediate ancestors 
serving in Army or Navy, and I was told that, if 
I possessed any military talent, it must have come 
from a great uncle, who, while a volunteer on duty 
at Windsor Castle, challenged and shot a pump. 
One of his or an earlier generation turned smith 
in fact, and made improvements in ploughs and 
harrows. 

In a remote village in Bedfordshire is a Methodist 
chapel erected mainly through the efforts of one of 
my great-grandfathers, and in it a finely worded 
tablet speaking of my great-grandmother’s delight 
in entertaining the preachers of righteousness. My 
mother followed in her footsteps. She was placid, 
sound of judgment, a tower of strength ; my father 
was ardent and progressive, but sometimes over- 
anxious. I was born on May 5, 1872, in a small 
house in Newport Pagnell; there is no tablet on 
the house, yet. At the age of one year, without 
being consulted, I was taken to Gravesend, then 
famous for its trippers, teas, shrimps and watercress. 
Its real business was to act as the gateway to the 
port of London, and it was full of captains and 
pilots. Gravesend became our home. 

Year by year, my father rose in the estimation 
of his fellow townsmen and when he died his old 
boys erected his memorial—a work of art. Though 
laying claim to no great scholarship, he was a first- 
class teacher, a good musician, and possibly the 
first schoolmaster to have a lantern screen hung 
permanently in place. I assisted many times in 
making his oxygen and filling the great gas bags. 
It is now more than 40 years since he died, but the 
name of Hooper Smith is still remembered for all 
that is best. I was second in a family of six who 
survived infancy. Though our environment was 
not so restricted as that described by Sir Edmund 
Gosse in his Father and Son, our lives centred 
round school, Sunday school and chapel. Certain 
things were taboo, but there were the river and the 
ships, Springhead and Cobham, concerts, treats 
and outings; and, above all for me, the “ Bat and 
Ball,” when I saw Lord Harris, the Hearnes, 
Lohmann, Briggs, Shrewsbury, the Australians, 
and ““W.G.” Cricket was to have an unforeseen 
effect on my career. 

At the age of 16, I left my father’s school to 
attend Finsbury Technical College. Thanks to 
Busbridge and Body, who conducted evening classes 
in places in North Kent, I had gained various Science 
and Arts certificates, including two in building 
construction and, according to the rules, I was 
actually entitled to teach that subject! I had 
almost forgotten about those joists and architraves. 
I could sing, play, paint, and draw ; but I was too 
young and had too little physics and mathematics 
to benefit from the discourses of John Perry and 
Silvanus Thompson, though both men left an 
indelible impression on my mind. I can see 
them now, the one talking of “ cores and prints,” 
which was double-Dutch to me; the other, un- 
folding the mysteries of surface tension. For 
years I have had in my note book the saying of 
Helmholtz which not so long ago I saw translated as 
** Anyone who has once come in contact with one 
or more men of the first rank must have had his 
whole mental standard (mental measuring-rod) 
altered for the rest of his life.” To some extent 
this was the effect of Perry and Thompson on me. 
In the basement workshop at Finsbury I was given 
vice, flat and cross-cut chisels, files, and a block of 
cast iron, and I was expected to attempt to make a 
surface worthy of Whitworth—which was certainly 
beginning at the wrong end. Itching to get into 
overalls, I left Finsbury after a year and I think 
Silvanus Thompson stretched his Quaker con- 
science when he wrote me a testimonial. My first 
real experiences at bench and lathe were gained in 
Charles Hooper’s timber mill at Thrupp, near 
Stroud, where they turned out walking sticks and 
umbrella sticks by tens of thousands. There were 
lots of machinery and a special department where, 
by mass-production methods, were made the fittings 
found on umbrella sticks. This department was 
under a Birmingham mechanic, a big lumbering 





have seen described as “ the most lawless of all the 
freebooting hordes.” Drubbed by James VI, they 





sort of man, next door to a genius. He designed 
and constructed his own machines and under him 
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I made many punches and dies for brass drawing ; 
but I am afraid their curves would not satisfy Pro- 
fessor H. W. Swift. At Stroud the facilities for 
continuing study were insufficient to meet even my 
simple needs and so, having gained some skill as 
a workman, I toured Bristol as an “ improver” 
and found employment with Strahan and Henshaw, 
now grown out of knowledge. There the snow 
drifted on to my lathe, the tools I warmed in the 
gas jet, and I swear the moulders made those cast- 
iron bevel wheels elliptical to test my patience. 
Henshaw, stocky and bustling, was lenient to me, 
and at Christmas appeared a Santa Claus when he 
added an extra half-crown to my meagre resources. 
Strahan seemed as austere as Mr. Dombey, but no 
doubt he had burdens that I knew not of. He had 
a nephew, an apprentice, Rayner Davis, with whom 
[ was friendly. He, too, was eventually drawn into 
the Navy, a year before I was, as a “ direct entry ” 
assistant engineer and so did a year as a probationer. 
He had the final Keyham educational ex- 
amination, which I tackled 10 years later, and his 
qualifications were better than mine ; but by some 
curious working of the official mind he was con- 
sidered worth only 6s. a day, whereas I was awarded 
7s. 6d. His tenure of office was perhaps more 
secure than mine and that ls. 6d. is what he had to 
pay for it. 

During the winter at Bristol, I left my lodgings at 
5.30 a.m. and was not out of overalls till 7.30 p.m. 
I then went to the Merchant Venturers’ School, 
where I sometimes nodded over the lectures of 
Professor Munro, to whom I owe something. A 
prize for “‘Steam”’ came my way—four books of 
Carlyle, bound in one volume—and so I was intro- 
duced to the gospeller of work. Some months 
later, the Birmingham genius lured me back to 
Thrupp, evidently seeing some good in me; but, 
like some other men of genius, he was at times 
very difficult to get on with, and one day there was 
a lightning strike, and our association ended. How- 
ever, help was not long in coming and I found work 
with Messrs. T. H. and J. Daniels, of Lightpill, 
to-day famous for machines then undreamt of. It 
gives me satisfaction to know that the firm which 
aided me flourishes after more than a century’s 
activity. Boilers, engines, water wheels, mill work, 
and all kinds of machinery made every day inter- 
esting. My trial drawing for the Navy was of one 
of their engines. Under advice, I sought pastures 
new, and the last time I worked at the bench was at 
Colchester, for A. G. Mumford, as fine a figure as 
King Albert of Belgium. It was steamboats’ 
engines this time, and I afterwards came across 
some of my handicraft in the Navy. Of Mumford’s 
first water-tube boiler, the less said the better; in 
the Sanspareil, it nearly led to my leave being 
stopped. To replace a tube, one had almost to 
take the boiler to pieces. 

During those formative and adventurous years of 
pilgrimage, following, as it were, the ways of a 
medieval student, I talked with workmen in their 
homes, attended their clubs, heard Mrs. Sidney 
Webb, then Miss Potter, speak on social affairs, 
boated on the Avon, nearly lost my life in a canal, 
sang in choirs, played against E. M. Grace, the 
famous brother of the still more famous “ W. G.,” 
made a host of friends, suffered from mild heart 
attacks, and, on one occasion, was nearly whisked 


away on the wings of emotion to the missionary field. | 


One notable event was the descent of a coal mine, 
kept drained by a veteran atmospheric pumping 
engine, constructed after the plans of the great New- 
comen, whose bicentenary memorial lecture to the 
Newcomen Society and the Devonshire Association 
it was my privilege to deliver 37 years later at 
Dartmouth. 

From Colchester I returned home to help my 
father for a spell, during which I attempted to 
initiate the youth of Northfleet into the design of 
riveted joints, etc., as expounded by Unwin; but 
the wanderlust was always there, and when by 
chance it was heard that the Navy was hard up 
for engineers, I began to pore over Sennett and 
other masters of the marine engine. At Burlington 
Gardens, in February, 1895, during the great frost, 
I was put through my paces by “Joe” Smith, 
afterwards Engineer Rear-Admiral J. A. Smith, 
who, on promotion, said that he shodld fly his flag 


‘on the funnel. 


There were five of us; three he 
passed, and, for some reason, placed me first. 
Perhaps it was because | knew how to pack and 
test a water gauge. The forgotten outfitters, 
Messrs. Larcom and Vesey, telegraphed my success 
and soon they were inscribing my name on a chest 
and filling it with full dress, ball dress, mess dress, 
and undress, etc., which was to cost me half my 
first year’s pay. My frock coat and sword they 
sent to me direct, and, on March 11, 1895, decked 
out in these, I mounted the gangway of the two- 
decker Pembroke, the depot ship lying in No. 2 
Basin at Chatham, saluted the quarterdeck, and 
so became an insignificant unit in a great Service. 

The Pembroke, which had been launched as 
the Duncan, an auxiliary screw ship, was not the 
only reminder of the days of wood and sail. Tied 
up ahead of her were the Royal Adelaide and the 

‘orte ; then came the Chasseur, a floating factory 

for the Reserve, an iron screw collier converted for 
the use of the Army in the Crimea, and then taken 
over by the Navy. You can read all about her in 
the obituary of the big-gun expert, R. 8. Fraser, 
in vol. lxxviii of the Proceedings of the Insti- 
tution of Civil Engineers. Finally, there was the 
Algiers, of 1854, flying the flag of the Admiral 
Superintendent of the Dockyard. His flag-captain 
was Lord Charles Beresford, then in his prime, 
half naval officer and half politician, stirring up 
the nation to reform its Navy. He signed my first 
certificate or “‘ flimsy ” on which it is stated that I 
had served “with sobriety.” Some of my later 
certificates did not have that remark, but it must 
not be inferred that I had fallen from grace; the 
Regulation had been altered. 

On the quay, alongside the five ships mentioned, 
were various buildings. One of them, if I remember 
rightly, the house of the Captain of the Pembroke ; 
another, a billiards room with a piano, a favourite 
haunt of mine; and also a surgery. It was there 
that I was medically examined. Later, I had to 
undergo other medical surveys, the last being a real 
Alice in Wonderland affair. 

Of all the big national industrial establishments 
in the country, none are of greater interest than 
the Royal Dockyards at Portsmouth, Devonport 
and Chatham, dating back as they do to Tudor 


fine as any. Fig. 1, on page 461, shows the dock. 
yard and some of the surrounding naval property 
in 1858. The scale of the reproduction is such 
that one inch represents 1,300 ft. approximately, 
Across the island, from the Medway to Gillingham 
Reach, stretched a line of creeks which about 
marked the limit of the invasion by the Dutch 
in 1667. The three great basins follow the line 
of the creeks, and convicts were employed both 
on digging the basins and embanking the island. 
While excavation was in progress, the remains 
of prisoners of war were found and these were 
re-interred in a small well-kept cemetery on 
the island and a suitable monument placed over 
them. With further extensions, the site was 
needed and the monument was re-erected in the 
grounds of the Naval Barracks. The most westerly 
of the three basins was opened in 1871 and the 
others in 1885, when, without pomp and circum. 
stance, the Monarch was passed through the south 
lock from Gillingham Reach. 
(To be continued.) 





FUTURE POSSIBILITIES OF 
STEAM POWER. 


By J. F. Fretp, B.Sc., A.M Inst.C.E., 
M.1.E.E. 
(Concluded from page 443.) 

THE requirement for reversible regeneration is that 
all expansion or compression should be as nearly as 
possible adiabatic or isothermal, and that bled steam 
should have as nearly as possible the same tempera 
| ture as the feed water to which it rejects ite sensible 
| or latent heat. This problem is comparatively easy 
| in the saturated range of adiabatic expansion and is 
| theoretically more efficient the greater the number 
| of tapping points. To preserve reversibility in the 

superheat phase, however, the bled steam must be 
compressed isothermally. In practice, compressors 
can approach isothermal compression by division 
into a sufficiently large number of adiabatic stages 
with suitable inter-stage heat exchangers, as in high- 
pressure air-compressor technique; but first let 
us examine the thermodynamic problem. Fig. 6, 
opposite, indicates a perfect regenerative steam cycle 





times. Of the three, that at Chatham, perhaps, | with an upper temperature of 1,000 deg. F. and a 
creates the most favourable impression. The | lower temperature of some 79 deg. F. (a vacuum of 
approach is good, the entrance gates stately, and | 29 in. of mercury). It has the same efficiency as 
the vista pleasing. Looking beyond the well-kept | Carnot’s compression cycle between the same limits 
residences, mellowed by age, the trim grass plots, | of temperature, i.c., about 63 per cent. With an 
and the shady trees, one can see, or could see, the | upper temperature of 850 deg. F. the theoretical 
great building sheds, of which there were eight, | figure would be about 59 per cent.; and, with an 
some of timber construction. One of the sheds had | upper temperature limit of 1,200 deg. F., it would be 
been transferred to Chatham from Woolwich. | about 68 per cent. Assuming an operating pressure 
Hereabouts some of the roads are (or were) paved | of 3,200 lb. per square inch (that is, the critical 
with parallel pipeds of cast iron, discarded ballast | pressure) to facilitate the process of regeneration— 
from sailing ships, which no one wanted because of | although, in theory, any convenient pressure might 
their uncertain quality. The blocks were known as/be chosen—perfect regeneration requires that all 
“ Seely’s pigs,” after Charles Seely, M.P., the grand- | heat from the bled steam be added to the feed water 
father of the present Lord Mottistone. It was here-| at the same temperature as the feed water. Above 
abouts too that, more than a century ago, the elder | the critical temperature of some 700 deg. F., the 
Brunel erected his famous sawmills where the timber | feed water would become feed steam. Assuming 
was transported, stacked and sawn, all by means of | 100 deg. F. steps of regeneration, as in Fig. 7, 
steam engines. To the historically minded, the|to heat the feed steam reversibly from B to A 
whole place has something to say. | it would be necessary so to compress bled steam from 

When I entered the Navy, I was no stranger to | condition A, that it may fall along the condition 
the yard, for, as a small boy, I had been taken | line A, — B or, if bled at point B,, along the con- 
through the great ropery, had seen the figureheads, | dition line B, — A. The quantity of steam to be 
the old anchors and the timber ponds, and had | bled as a proportion of the whole is inversely pro- 
watched the convicts excavating the basin in which | portional to the areas of heat subtended by AB 
the Penibroke floated. Hulks for convicts and pri-|and A, — B or A—B,. Approach to reversible 
soners of war were to be seen in the Medway for regeneration could be made by a sufficient number of 
many a year. There were convict ships also at | adiabatic steps with suitable inter-stage feed heat 
Portsmouth, Woolwich, Gibraltar, and Bermuda ; | exchangers, as shown in Fig. 8. Steam bled at B, 





and we know from Otway that at Woolwich con- 
victs were employed coaling some of the early steam 
vessels in the Navy. When transportation overseas 
was abolished, prisons were erected, the one at 
Chatham being known as St. Mary’s Prison. It 
was opened in 1856 to house some 1,750 convicts. 
It was still standing in 1895, but was empty, and 
its site is now occupied by the Royal Naval Barracks. 
Up to 1850, Chatham yard covered a roughly rect- 
angular plot about a mile long, facing the Medway. 
It was then extended northwards and in 1854 the 
whole of the marshy tract of St. Mary’s Island was 
purchased and plans made for making the yard as 





'may be compressed in a series of adiabatic stages 


with inter-stage heat rejection at gradually dropping 
temperatures to point C, in contraflow with the main 
feed steam, rising in temperature from point C to B. 
Alternatively, steam may be bled at point D with 
a similar adiabatic compression and inter-stage heat 
rejection, gradually rising in temperature to point C 
and rejecting heat to the main feed steam flow 
between D and C. In the saturated phase, one 
could compress or expand the bled steam, in the 
latter case doing useful work by stages of adiabatic 
expansion and stage-by-stage condensation on the 
feed heater surfaces. 
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TABLE II.—Comparison OF PRIME MOVERS. 


TABLE I.—Steam Temperatures and Pressures in Fig. 10. ita ‘ 


Approx. 
Point Temperature Pressure, Actual or Heat 


Lb. per Sq. In 

3.200 Plant 
2,700 
2,100 

600 

200 

900 

700 

600 

500 

400 Diesel 

300 a—_—_—_—_—— 

Gas Turbine 


acca 


el eee a Re | 


| Mercury-Steam Turbine 
(Kearny, U.S.A.) 

= Steam at 600 Ib. per 
, . 8q. in. (Battersea A) 
would preferably be situated close to the multiple | _“ . 


resuperheater, which takes the place of the ordinary | Steam at poy a per 
P 7 ° . sq. in. (Por ashing- 
high-pressure boiler. With medium-temperature ton, U.B.A.). 
plant of good design, there should be a much greater = amen 
: ° . . ns Steam “ Super-regenera- 
increase, both in capacity and in thermal efficiency, | ~ tor.” 
than is possible with ordinary back-pressure plant aa ah an a me 
. © #48 Ye iz nm a a 35 , eT 
at any particular initial temperature. sq. in. (Battersea BS 
In appraising the above suggestions, it will be aan ch aa 
° . : am a a ) eT 
remembered that the whole family of heat engines, | sq. in. (Twin Bran h 
whether of the internal-combustion or external-| U-5-A-) 
combustion variety, may be considered to lie between | steam “ Super-regenera- 
the two extremes of the simple steam engine using a| ‘* 
highly condensible working fluid, so that the negative | steam “ siper-regenera- 
work of the cycle is very small compared with the| ‘r 
positive work, and the gas turbine, where the | Steam * 


Super-regenera- 


Maximum 

Operating 

Tempera- 
ture 


Deg. F 


4,000—4,500 
1,000 
1,200 


About 1,000 


950 
1,000 


Ideal 
Heat 
Cycle 
Efficiency, 
including 
Negative 
Work. 


Per cent. 


About 60 


44 


+63 


~»>67-7 


Estimated 
Yearly 
Thermal 
Efficiency, 
“ Units 
Sent Out” 
Basis. 


Per cent. 


Ratio 
Actual 
Ideal 


Per cent. 


Rate of 
Turbine 
at most 
Efficient 
Point, 
including 
Negative 
Work 
B.Th.U. per 
kWh 


Ratio 
Actual 
Ideal 


Per cent. 





30* 


15-16° 
18-20 


37 -2t 


30-31° 


34 
37-40° 
38-41° 


40-43 -5* 


60-65* 


61-63° 


66-1 


60-65* 


60-65* 


59-64 


19,000°* 
15,500 


9,650° 


6,900* 
6,800° 


6,400* 


Diesel oil 
Oil or gas 
Oil or gas 
Coal, oi] or gas 


Coal, oi] or gas 


Coal, oi] or gas 


Coal, oil or gas 


Coal, oil or gas 


Coal, oil or gas 


Coal, oil or gas 


Coal, oi] or gas 


Coal, oil or gas 


positive work may be about five times, and the | _tor.” 
negative work about four times, the net output. In | 
the former, the efficiency of the feed pump or | 
negative-work element scarcely matters, the effici- | lies between these two extremes, but is very much! from any particular upper limit of temperature is 
ency of the heat engine as a whole depending almost | nearer to the former, for its negative work is still a| inherently very much higher than that of the gas 
directly on the efficiency of the positive-work | mere fraction of the net output, since most of the | turbine working from the same upper temperature, 
element or turbine. In the gas turbine, the effici-| negative phase of the cycle is still with the working | partly because the properties of the working fluid 
encies of both negative-work and positive-work | fluid in the liquid state. Therein lies its overwhelm- | allow efficient expansion down to a much lower sink 
elements each has an almost pro-rata effect on over-| ing practical advantage over any kind of non- temperature and partly because the process of 
all thermal efficiency, and both this and the net/| condensible gas turbine. High compressor efficiency | regeneration can be made much more nearly perfect. 
output of available work deteriorate very rapidly | is important, for it is necessary to recover as much | In short, the heat cycle has a much higher ideal 
below a certain point of relatively high efficiency for | as possible of this recirculating energy in the positive- | thermal efficiency than that used in the gas turbine, 
both elements. | work phase, but the machine is a comparatively and, because of the much smaller negative work, it 
The development of the steam turbine described | straightforward modification of the ordinary feed-| should be much easier to make the heat engine as a 
in this article, viewed as a complete heat engine, | heating steam turbine ; and its heat-cycle efficiency ‘whole more efficient in converting the available heat 


* Estimated by author 


+ Short period run. 
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of the eyele to mechanical work. Every improve- | 
ment in blading material for gas turbines could be | 
ysed in this special kind of steam turbine ; practically | 
anv kind of fuel could be used as against the virtual | 
necessity for fuel oil or gas in the case of the gas | 
turbine, and for a highly refined and expensive light | 
oil for the Diesel engine. | 

A good deal has been said recently about jet | 
propulsion of aircraft, but it appears that an aircraft 
still needs a certain amount of mechanical power sa 
drive it at any particular height and speed, whether | 
that mechanical power is applied to the aircraft via | 
the reaction of a propeller or via the reaction created 
by momentary adiabatic compression and expansion 
of a suitable weight of air, on the principle of the 
reaction-turbine wheel applied to translational move- 
ment ; and, as with that machine, for any particular 
load and speed there is a certain weight of air and 
heat drop which can make the process of propulsion 
theoretically 100 per cent. efficient. In furnishing 
the required mechanical power from fuel, the gas 
turbine is not highly efficient, although its thermal 
efficiency could be improved at the low prevailing 





pressure and temperature of the substratosphere, | 


about 370 deg. F. absolute, that is, at, say, 35,000 ft. 
A condensible-vapour binary-fluid turbine, on the 
other hand, using one of the refrigerants in reverse 
as the lower-temperature working fluid, could 
probably approach a theoretical heat-cycle efficiency 
defined by an upper temperature of say 1,200 deg. F., 
ic., 1,660 deg. F. absolute, and a lower temperature 
of about 370 deg. F. absolute, or about 78 per cent. 
The metal wings of the aircraft, moving at great 


speed through the substratosphere, would make an | 


excellent low-temperature condenser, and an actual 


thermal efficiency of 50 per cent. should be possible | 


in practice. In this connection, a steam-SO, turbine 
could probably be made as light in weight as a gas 
turbine, but the weight of the various kinds of heat 


exchangers required for the external-combustion | 


binary-fluid arrangement would at present rule out 
the possibility, except, perhaps, for airships. 

What advantages would the successful develop- 
ment of the “super-regenerator” have over the | 
Diesel engine for marine propulsion? For one} 
thing, probably higher thermal efficiency, even at a | 


limited upper temperature of 850 deg. F., for which | 


the machine could be constructed largely of mild 
steel. It should have the reliability and low main- 
tenance costs of steam-turbine plant, as compared 
with reciprocating plant; and, finally, the ability 


to use powdered coal or boiler oil as against the | 


expensive Diesel oil. For land power production 
the thermal efficiency now envisaged should show a 
great saving on the present consumption of coal used 
in generating the nation’s electricity. 

Table I1, on page 464, sets forth various prime 
movers mentioned above, for purposes of compari- 
son, and the figures are what might be expected 


when producing electricity on a yearly variable-load | 
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THE NORTH-EAST COAST IRON | benefit of both coke-oven and blast-furnace gases in 


AND STEEL INDUSTRY.* 
By ArtTuur Dorman. 
Tue North-East Coast, owing chiefly to the discovery 


|of the Cleveland ironstone main seam by Messrs. 


Bolckow, Vaughan and Company, in 1850, rapidly 
took the leading place in the manufacture of foundry 
and forge pig-iron, and later on became one of the 
largest steel manufacturing districts in Great Britain. 
It has often been said that it is profitable to look back 
on the past to enable one to learn from experience useful 
lessons for the future, so I propose to give a short 


| review of the development in the North-East district 


since the beginning of the century. The chief features 
have been the very large reduction in the demand for 
foundry pig-iron, the steady development of the basic 
open-hearth process for the manufacture of steel, and 
a marked reduction in the number of blast-furnaces 
built, coupled with greater output per furnace and the 
erection of coke-ovens at the blast-furnaces. As a 
result of this the name “‘ Ironmaster” has almost 


| disappeared, together with practically all the old | 


| ironmaking firms—most of them household names— 
| and this century has seen the gradual evolution of the 
| large composite iron and steel works. 

There were in 1880 no fewer than 167 blast-furnaces 
}on the North-East Coast capable of being put into 
operation, whereas in 1900 there were only 123; the 
|average number blowing during that year was 93— 
about 50 on Cleveland iron and the remainder on 
| hematite and special iron—the average weekly make 
per furnace being just over 600 tons. The output of 
iron of the United Kingdom in 1900 was approximately 
9,000,000 tons, the North-East Coast accounting for 
rather more than one-third of the total. The national 
steel output in 1900 was 4,900,000 tons, of which only 
about 300,000 tons were made by the basic open-hearth 
process and 490,000 tons in the basic Bessemer con- 
| verter, the remainder being acid steel. The world 
production of pig-iron was just under 40,000,000 tons 
and that of steel just under 28,000,000 tons. 


It is interesting to compare the above figures with | 


those for 1937, the last year for which complete pub- 
lished records are available, and during which the whole 


of the country produced 8,490,000 tons of pig-iron. | 


There were only 50 blast-furnaces on the North-East 


Coast, and the average number blowing during the year | 
the total make of iron for the district was | 


was 34; 
2,429,000 tons, and the average weekly make per 
furnace had risen to 1,400 tons. This is a very small 
output compared with that of the large blast-furnaces 
in the United States of America and other parts of the 
world, but undoubtedly the use of a large proportion 
of lean local ironstone, coupled with the long established 
practice of calcining it in kilns adjacent to the furnace, 
has retarded the development of large blast-furnaces in 
this district. 

The year 1937 saw the record make of steel ingots 
for the country to that date, the total being just under 
| 13,000,000 tons, of which no less than 9,660,000 tons 

were produced by the basic open-hearth process. The 
production of basic-Bessemer steel ingots over the 
year was 417,000 tons, but no steel had been produced 
by this process between 1924 and 1934. You will 
| therefore, see that 74 per cent. of the total ingots 
| were made by the basic open-hearth process as against 
6 per cent. by this process in 1900. The world pro- 


the steelworks. 

Considerable progress was made in the first fourteen 
years of the century, but times were hard, competition 

| from abroad was severe, and the cost of new plant and 
| machinery was considerably greater than was neces- 
| sary a generation earlier. The first world war found 
| our industry inadequately equipped for the demands 
made on it, and as a consequence large schemes were 
| undertaken during the war to meet the situation by 
| building complete new steelworks. The financial 
arrangements which permitted these new works to be 
built were not generous, and, as some of the schemes 
were not completed till long after hostilities had ceased, 
several firms were left with unbalanced plants. Subse- 
quently, the post-war depression fell in all its 
severity on the industry, but in 1933 the horizon 
cleared, orders became more plentiful and prospects 
more stable. As a result, a number of blast-furnaces 
were modernised, new coke-ovens built and many 
improvements made in steel furnaces and rolling mills. 
In 1939 it is true to say that many of the steel furnace 

lants and rolling mills compared favourably with the 
best practice in any country, and although there were 
still too many small blast-furnaces operating on the 
North-East Coast and in the country generally, a 
| definite start had been made towards modernisation ; 
in most cases, modern coke-ovens were operating 
alongside the blast-furnaces and full advantage was 
taken of the coke-oven and blast-furnace gases. 

When one turns to the future, several interesting 
questions arise, in all of which scientific research will 
play an important part. It seems certain that there 
will be an increased cost of fuel as a permanent feature 
operating in the future. To work the large modern 
= rye Reet satisfactorily careful preparation of all 
materials used is necessary, and beneficiation of the 
iron ores, especially those of the leaner kind, becomes 
increasingly important and economic the higher the 
level of coke prices. Another point which merits more 
scientific investigation than has been given to it in 
Britain is the consideration whether some benefits 
may not arise from enriching the air blown into the 
blast-furnace with a certain limited amount of oxygen. 
AJjthough, in the past, the cost of oxygen has been very 
high, the probable development and extended use of 
synthetic oo requiring nitrogen may enable this 
cost to fall to economic levels. Similarly, the use of 
dry blast, or, to be more exact, blast of controlled 
moisture content, becomes more attractive as fuel 
| prices rise, and may prove economically possible even 
| in this country, now that modern systems of refrigera- 
| tion have overcome many of the disabilities of the 
| earlier methods of drying the blast. In my opinion, 
| the 1937 output of iron on the North-East Coast could 
| have been made more economically in 15 large blast- 
| furnaces instead of the 34 which were then blowing, 
| and the average weekly make per furnace should be 
| 3,000 tons at least, or considerably more if adequate 
| supplies of rich foreign ores were available or some 
| such scheme as that mentioned previously of treating 
| the lean home ores became practicable. 

The future of the steel furnace is a very interesting 
question. Will the basic-Bessemer process come back 
again into general favour? Modern supporters main- 

| tain that the exclusion of basic-Bessemer steel from 
|most British Standard specifications arose from its 
| unreliability during the early days of the process and 


basis. The thermal efficiency of the Diesel engine | duction of pig-iron in 1937 was 102,000,000 tons and | that engineers are prejudiced in refusing to recognise 


for ship propulsion, fuel to mechanical power, would 
undoubtedly be better in favourable circumstances, 
and the special high-pressure steam-plant technique 
would show a considerable decline in thermal 
efficiency when adapted to ship propulsion, except 
in very large vessels where it might be economically 
justified. It is suggested that the 850 deg. F. steam 
“ super-regenerator ”’ plant would, however, prove 
of at least as good thermal efficiency as the Diesel 
engine for ship propulsion, even in moderate sizes, 
with much lower costs of fuel and maintenance. 








“ MANPOWER.”’—The official story of the mobilisation 
of Britain’s military and industrial manpower (and 
womanpower) for the purposes of the national war effort 
has been told in a pamphlet entitled ‘“ Manpower,” 
which has been prepared for the Ministry of Labour and 


net. It is stated that there are now in Great Britain 


or in the Forces nearly 23,000,000 persons “‘ gainfully | manufacture of basic open-hearth steel, Mr. Benjamin | 


| that of steel was 133,000,000 tons, so that the steel 

production of the world has definitely overtaken the 
iron production. My object in quoting these figures 
|is to show the large increase in the output of steel 

since the beginning of the century, especially by the 

basic open-hearth process, the small but steady decline 
| in the production of iron in this country and the quite 
| considerable reduction in the number of blast-furnaces 
| in operation coupled with larger makes. 

You will realise that it was not very easy to base 
| large composite iron and steel works on the old blast- 
| furnace plants. Our grandfathers were great pioneers 
| and took full advantage of the cheap fuel, cheap local 
|ironstone and the large demand for pig-iron which 
| existed in those days. Blast-furnaces were scattered 
|}up and down the country, in several parts of the 
|County Durham and even in the Esk Valley near 
| Whitby. Steel was still in its infancy. Although the 
| British steel output had risen from about 2,000,000 


; | tons a year in the early ‘eighties, it was still short of 
National Service by the Ministry of Information and is | 5.900.000 tons in 1900. 
published by H.M. Stationery Office at the price of 9d. | 


Men such as my father, Sir 
Arthur Dorman, who showed great determination in 
encouraging the use of molten Cleveland iron in the 


| improvements which have been made in recent installa- 
tions. Undoubtedly, progress can be claimed as the 
result of experience, and the steel now made is entirely 
| suitable for many purposes, but one cannot altogether 
| ignore the contrast between the rapid reactions of the 
| Bessemer blow and the careful control of slag and metal 
| during the working of an open-hearth charge. Speci- 
| fications are likely to become more exacting in the 
|future. A further strong point in favour of the 
open-hearth process is its ability to consume varying 
quantities of scrap and thus take advantage of market 
conditions. It is very probable that considerable 
quantities of scrap will be available after the war, 
and I think every large steelworks should install a 
scrap preparation plant, so that the scrap may be 
charged into the furnace in suitable lengths or in 
bundles of a handy size. When the largest possible 
steel output is required, I think large fixed open-hearth 
steel furnaces will come into favour and that their 
size may be increased up to, say, 120 tons for cold- 
charged units and 200 tons, or even more, in the case 
of furnaces using a high proportion of hot metal. 
When using high-phosphorus hot metal produced 
largely from our Jurassic ironstones, the large tilting 


occupied,” including those employed on a part-time | Talbot, the inventor of the well-known process which | furnace of, say, 300 tons capacity has strong claims, 
basis, but not those who are engaged in voluntary work. | bears his name, and Sir Hugh Bell—the last two being 


The organisation of their war activities has involved 
some increase in the staff of the Ministry of Labour, 
but less than might have been expected. The present | 
staff, including the personnel of the large training estab- 
lishments, numbers about 40,300, as against 31,600 | 
before the war. 


t-presidents of this Institute—saw clearly the neces- 
sity for the installation of large composite iron and steel 
works equipped with coke-ovens so as to get the full 





* Presidential Address to the Iron and Steel Institute, 
delivered on Thursday, May 11, 1944. 


Abridged. 


| and will continue to have its advocates. 
too, may tend to become larger, up to, 
capacity. 

am convinced that with proper care and skill 
really high-grade steel can be made under these con- 
ditions, but no doubt there will be an increasing demand 
for special carbon and alloy steels. Therefore, I 


Active mixers, 
say, 1,000 tons 
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think many steel furnace plants will have a few smaller 
furnaces installed for this purpose. At the present 


time it would appear that the cost of electrical energy, | 


in this country at least, will preclude the use of the 
electric furnace for the ordinary run of steel. How- 
ever, it will be interesting to see whether future deve- 
lopments in the field of power generation will enable 
the cost of electric steel to be reduced, since it has 
many advantages for certain special purposes. One 
hears of electric furnaces of as much as 70 tons capacity 
in the United States of America, and ingenious charg- 
ing devices facilitating high rates of output are now 
the order of the day. 

With iron and steel being made in many new countries 
during the past ten or twenty years, I feel very strongly 
that it is essential that the finishing trades of this 
country should have as a base a highly efficient heavy 
iron and steel industry capable of producing an ade- 
quate output of iron and steel under most modern 
conditions. We must regain and expand our export 
trade, which will only be possible if all sections of the 
industry are equipped to meet world competition. I 
consider that there is no reason why the 1937 output 
of steel should not be exceeded. This will necessitate 
a great deal of reconstruction, as the war conditions, 
which have now lasted nearly five years, have of 
necessity deferred many schemes of modernisation. 
It is important that a commencement of this work 
should be made at the earliest possible moment, and 
also that immediate steps should be taken to overtake 
the arrears of repairs and maintenance which have 


accumulated through working at high pressure during | 


the period of the war. 

The Iron and Steel Institute has great opportunity 
to help the new Iron and Steel Research Association 
and research generally. It is hoped that the Institute's 
buildings and the extensive joint library of the In- 
stitute and the Institute of Metals will be at the dis- 
posal of the Association and that the Institute will 
undertake the publication of papers and reports 
issued by the Association. I trust that it may be 
possible for the Institute to help in bringing about a 
scheme of affiliation with the local technical institutes, 
so that joint meetings may be held several times a 
year in the various districts and encouragement given 


to the younger members of the staffs of the iron and steel | 


companies to join their local associations for a small 


subscription, and, should they wish, the Iron and Steel | 


Institute on payment of a further reasonable sum. I 
look forward to foremen and workmen joining these 
local bodies, and clearly the more members we can 
get the cheaper will be the subscription. One or two 
of these local institutes are as old as, or older than, the 
Institute itself and naturally wish to, maintain their 
autonomy, but I am sure that the Institute and the 
local bodies will all benefit should we succeed jointly 
in bringing into being a scheme of affiliation which will 
stimulate our members and increase the enthusiasm 
of young students. 

The proposed new scheme for National Certificates 
in Metallurgy, which we hope will be in operation in a 
few months’ time, should also prove of very real value 
to these young students. It will enable those who 
attend technical colleges to obtain a nationally recog- 
nised award as a result of their successful endeavours. 
We need more young men with scientific and technical 
training in our works, and we want to help those who 
are already engaged in the industry to get this training. 
National Certificates will be one means of showing 
that they are properly qualified. 
ments will also be made shortly for metallurgists by 
which those who have proper qualifications, National 
Certificates among them, will be able to graduate to 
professional membership. Personally I think this 
most desirable. It would result in cma ae A taking 
its rightful place as a profession alongside chemistry, 
engineering and physics. In view of the importance 
of the industry’s dependence on metallurgy, I am 
bound to say that I think that all steps should be 
welcomed which tend to encourage the study of the 
subject and which will raise the prestige of the pro- 
fession. Our Institute can give valuable help. 








PAMPHLETS ON LIGHTING RECONSTRUCTION PROBLEMS. 
‘The first three of a series of “ Lighting Reconstruction 
Pamphlets,” now being prepared by the Illuminating 
Engineering Society, 32, Victoria-street, London, 8.W.1, 
have recently been published. They deal, respectively, 


with “‘ Principles of Good Lighting,” “‘ The Lighting of | 


Public Buildings,” and “‘ The Lighting of Schools.” The 
pamphlets, which contain a number of neat sketches, 
state in simple terms the essentials of good lighting and 
are intended for the use of Government departments, 
local authorities, borough engineers, architects, and 
others, whose task it is to prepare now for the lighting 
problems which will confront the country during the 
period of post-war reconstruction. The pamphlets are 
obtainable from the Society, price 1s. each, 9s. a dozen, 
or 31. a hundred. 


Doubtless, arrange- | 
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PORTABLE HIGH-PRESSURE AIR COMPRESSOR. 


MESSRS. HEYWOOD COMPRESSOR COMPANY, LIMITED, REDDITCH. 

















| PORTABLE HIGH-PRESSURE AIR 
COMPRESSOR. 


THe neat and compact air-compressing unit illus- 
trated on this page has been developed by Messrs. 
Heywood Compressor Company, Limited, Redditch, to 
meet a demand for small portable high-pressure units 
for charging bottles and other purposes. The unit 


occupies a floor space of only 41 in. by 18 in., and has | 


an overall height of 29 in. The output is 2-5 cub. ft. 
of free air per minute when running at 750 r.p.m. and 
delivering against a pressure of 1,450 lb. per square 
inch, and an air bottle with a capacity of 390 cub. in. 
ean be charged to that pressure in 9 minutes. As 
will be seen, the whole of the apparatus is mounted in 
a welded tubular frame of the sledge type, this arrange- 
ment facilitating transport and enabling a canvas 
cover to be applied for protection when the unit is 
not running. Both the engine and compressor are 
mounted on rubber seatings on the frame. 

The engine, which is of the single-cylinder petrol type, 
is of 2} h.p. It is air-cooled bya fan and trunking, as 
will be evident from the illustration, in which the engine 
is seen on the right. The petrol tank, which is of ample 
capacity, is suspended from the top of the frame. The 
drive to the compressor is by means of a two-strand 
V-belt, the driven pulley being of the flywheel type 
with its spokes formed as fan vanes to provide a flow of 
cooling air to the compressed-air delivery pipe. The 
compressor cylinder is hopper-cooled, the hopper con- 
sisting of a water-filled cast-iron tank. 
delivery pipe from the cylinder is carried round inside 
the hopper, which it leaves at the top, and is then 
led in a coil behind the compressor pulley as shown in 
the illustration. The other end of the coil is con- 
nected to a cylindrical oil and water trap mounted on 
one of the side members of the frame, and visible in 
the illustration on the left. From the top of the 
trap a delivery pipe leads to a junction box, seen 
near the pressure gauge, incorporating a non-return 
valve, an air filter, and a relief valve, and having a 
connection for the gauge. The outlet pipe from 
the junction box is led to the delivery stop valve, 


|} seen at the bottom right-hand corner of the frame. | 


The oil and water separator is, of course, fitted with 
a drain valve, and ensures, even under conditions of 


The final air | 


lat the 


DOUBLE-TOGGLE STONE 
CRUSHER. 


Tue double-toggle stone crusher illustrated in Figs 
1 to 3, on the opposite page, will be recognised as of the 
Blake type for long manufactured by Messrs. Frederick 
Parker, Limited, Catherine-street (Extension), Leicester 
|The earlier design, however, has been considerably 
modified, chiefly by the adoption of a self-oiling typ 
of bearing which allows such higher speeds to be 
employed as to increase the output by from 25 per cent 
to 30 per cent., with only a slight increase in power 
consumption. The new design, in consequence, 
termed the Monarch Super-Blake double-toggle stone 
crusher with ‘ Hydrol” bearings; its works classi 
fication is ‘‘ Model M.B.” The quantity of oil and the 
amount of attention needed have both been reduced ir 
comparison with the earlier design and it is stated that 
the life of the bearings is prolonged four or five times 
over that of ordinary plain bearings. The crusher is 
manufactured at present in four sizes ranging from 
16 in. by 10 in. to 30 in. by 24 in. size of opening, 
and having minimum jaw settings of from 1} in. to 
9 in. The output and the power consumption, of 
course, vary with the size of the product and thes 
figures can, therefore, only be briefly indicated. Thus, 
with the smallest machine, when the stone is crushed 
to 1} in. cube and under, the approximate output is 
between 8 tons and 10 tons per hour, the power 
required ranging from 23 brake horse-power to 26 brake 
horse-power. With the jaws set to crush to 34 in 
cube and under, the corresponding figures are 16 tons 
to 18 tons and 15 brake horse-power to 18 brake 
horse- power. 
The view of the back of a 16-in. by 10-in. machine 
given in Fig. 1, in conjunction with the section, Fig. 2, 
will give a general idea of its construction, the 
arrangement of the new “ Hydrol” system of lubri- 
| cation, as applied to the pitman, being clear from the 
latter figure, while the oil-level windows visible in 
Fig. 1 indicate that the system is applied to the eccen 
tric shaft side bearings also. Referring to Fig. 2, it 
will be evident that the main frame a is of ribbed box 
construction. It is a one-piece casting of semi-steel. 
The jawstock 6 is of similar construction and is machined 
sides to swing against machined faces 


is 


extreme temperature and humidity, a supply of com-|of the frame, thus reducing side clearance to 4 


pressed air free from oil and moisture. Although the 
compressor is only of the two-stage type, the relatively 
large cylinder surface and the coiled after cooler reduce 
the delivered air to the ambient temperature. On the 


inlet side of the compressor, and not visible in the | 


illustration, is a suction air cleaner of the dry type, 
which is fitted to the bend containing the unloading 
device. The latter is hand operated and lifts the suction 
valve off its seat for starting up the engine. 


minimum. The jaws c are of manganese steel and bed 
on machined faces of the frame and jawstock, being 


held in place by wedge bolts. The jaws in each case 
are symmetrical as regards the ends, so that they can 
be reversed, that is, turned upside down, when desired 
The side cheeks d are also of manganese steel and are 
made in sections for easy renewal. They are secured 
| to the frame by tapered bolts. The pitman e is of box 
' construction and is connected to the jawstock and the 
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DOUBLE-TOGGLE STONE CRUSHER. 


MESSRS. FREDERICK PARKER, LIMITED, LEICESTER. 
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“ENGINEERING” 


| Council by any person not later than December 31, 1944. 


frame by the toggle plates f. The bearing edges of 
these plates are machined in an arc, so that they rock 
in the seatings and do not rub. All the seatings have 
strips of high-carbon steel, as shown, to take the pres- 
sure. The toggle-plate thrust is transmitted to the 
frame through the block g, which abuts on the adjust- 
able wedge h, this arrangement enabling the jaw opening 
to be varied while the machine is in motion. The 
locking plate, seen above the block g, is slacked back 
and the wedge h is then raised, or lowered, by turning 
the nuts on the adjusting bolts, the block being after- 
wards locked again. The spring-loaded drawback rod i 
is adjusted to exert a pull on the jawstock just sufficient 
to prevent chattering of the toggle plates. 

Before describing the ‘‘ Hydrol” lubricating system 
it may be mentioned it is not applied to the bearings 
of the jawstock shaft. This shaft is secured to the 
jawstock by wedge keys, as indicated in Fig. 2, and is 
carried in plain bearings in the frame, these bearings, 
since the shaft only oscillates through a small are, being 
adequately lubricated by grease cups. The pitman and 
eccentric-shaft side bearings are of the “ Hydrol” 
type, as may be seen from the cross section of the 
former in Fig. 2, and from the part longitudinal section, 
Fig. 3. Referring to the latter, it will be seen that 
collars j are attached to the shaft at the centre of the 
pitman bearing and at the outside of the shaft bear- 
ings. These collars are of sufficiently lgrge diameter to 
dip, at the bottom part of the periphery, into an oil 
reservoir k formed below the bearings. Rotation of the 
shaft picks up and carries oil on the collar, the oil being 
scraped off by the cup-shaped scraper | and deposited 
into the grooves m formed in the bearings. These 
grooves are cut helically, as shown by the dotted lines, 
and terminate in a horizontal groove in which, as careful 
tests have demonstrated, a pressure of two or three 
pounds per square inch is built up and the oil is thus 
distributed in a continuous film over the full length of 
the bearing, as indicated by chain-dotted lines. The 
pressure of the oil ensures its discharge to the reservoir 
through the passages n in the bearings and would be 
sufficient, if a preventive measure were not adopted, to 
cause its escape at the ends of the bearings. This mea- 
sure consists of forming the labyrinth grooves, shown in 
Fig. 3 near the passages n, similar to a screw thread of 
such a “ hand ” that the oil is forced back towards the 
reservoir ; leakage is, therefore, negligible, and is made 
up by adding a little oil, at most only once a day, to 
the contents of the reservoir. The filling orifice is pro- 
tected by a filter and cap and there is also a gauze 
screen o across the reservoir. A spring-loaded dust 
sealing ring is provided at p. Any initial impurities 
in the oil may thus be intercepted during filling, while 
a further check is provided by the screen. The reservoir 
has a drain plug and an oil-level window. Though the 
cross section, Fig. 3, shows the reservoir for the pitman, 
a similar arrangement is provided for each side bearing 
as may be inferred from the reservoir windows visible 
in Fig. 1. 

The eccentric shaft rotates, of course, fully in the 
bearings housed in the side walls of the frame and 
normally carries a pair of balanced flywheels, one of 
which may be used as a driving pulley. Alternatively, 
wrought-iron fast and loose pulleys may be pro- 
vided for driving. The shaft also rotates fully in the 
pitman bearings, the pitman having a vertical oscilla- 
tory movement. The provision of the “ Hydrol” 
lubricating system to these two sets of bearings has 
enabled higher operating speeds than were formerly 
practicable to be employed; the bearings have been 
found to function satisfactorily at speeds as high as 
500 r.p.m. Such bearings, moreover, have been in 
operation for nearly five years now without needing 
renewal, in spite of working in a dusty atmosphere. 
Messrs. Parker claim that the ‘“‘ Hydrol ” bearing makes 
it possible to entrust the operation of the crusher to 
unskilled labour without incurring the risk of expensive 
damage to the bearings which might result, with grease- 
cup lubrication, from omission to screw down the grease- 
|cup cap. The grease-cups on the jawstock in the pre- 
| sent design do not need frequent attention. 








THOMAS GRAY MEMORIAL TRUST PRIZE AND AWARD.— 
Under the Thomas Gray Memorial Trust, the Council of 

| the Royal Society of Arts offer a prize of 50/. to any person 
| of British or Allied nationality who may bring to their 
notice an invention, publication or diagram, which, in the 


J | opinion of the judges, is considered to show an advance 


in the science or practice of navigation, proposed or 
| invented by the candidate in the period January 1, 1939, 
| to December 31, 1944. Competitors must forward their 
| proofs of claim, between October 1 and December 31, 
1944, to the acting secretary of the Society, John Adam- 
street, London, W.C.2. A further award of 501. will be 
made to any member of the British Merchant Navy for 
any deed brought to the notice of the Council of the 
Society which is considered of outstanding professional 
merit. Such matters may be brought to the notice of the 
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LOCOMOTIVE CONVERSIONS ON 
THE L.N.E.R. 


THE recent conversion by the London and North 
Eastern Railway of a small class of 2-8-2 locomotives 
into 4-6-2 units was undertaken primarily to extend 
the working range which had been limited hitherto 
by reason of the long rigid wheelbase. Some further 
advantages were obtained at the same time, however, 
and, as a result of these, Mr. Edward Thompson, 
O.B.E., Chief Mechanical Engineer, decided to modify 
other types of engine on similar lines. The mixed- 
traffic V2 or “ Green Arrow ” class of engine, which was 
described in Enerverrrne, vol. 141, page 705 (1936), 
is an example. Out of the last batch of 25 to be built 
four have now been completed to a modified design 
in which the 4-6-2 wheel arrangement is employed 
instead of the normal 2-6-2 arrangement. The bogie 
provided at the front end is identical with that fitted 
to the BI class 4-6-0 locomotive. 

An important improvement in the new design is the 
adoption of an independent Walschaerts valve gear 
to actuate the piston valve of the inside cylinder; in 
the original design this motion was taken from the 
outside valve gears by a two-to-one lever arrangement 
which was introduced by Sir Nigel Gresley on several 
classes of engine. The drawback of this arrangment 
was that wear and thermal expansion effects combined 
to produce inaccuracies in the steam distribution. 

To eliminate ‘the two-to-one lever arrangement, and 
provide three independent sets of Walschaerts valve 
gear, has been the object of another London and North 
Eastern Railway locomotive conversion. The loco- 
motive illustrated in its latest form by the photograph 
reproduced in Fig. 1, on page 470, is one of a number 
built from 1919 onwards by the former North Eastern 
Railway and later by the London and North Eastern 
Railway. Up to 1924, the Darlington Works had made 
70 of these engines. They were designated class B16 
after the railway grouping had taken place. 
original design all three piston valves worked between 
the frames in a\mono-bloc cylinder casting, which 
proved to be somewhat weak and short-lived in service. 
In 1937, new cylinders, each with its own valve above it, 
were fitted to one of these engines, the valves being 
worked by the standard arrangement of independent 
Walschaerts gear for each of the outside cylinders, and 
a two-to-one lever gear for the inside cylinder. 
more locomotives were modified in the same way and 
were designated class B16/2. With the further modi- 
fication now being carried out, the engines are re- 
classified B16/3. 

In the modified V 2 class engine the newly added 
valve gear has been designed to have proportions 
identical with those of the outside valve gears in order 
to ensure the same distribution in all cylinders. The 
three piston valves have a diameter of 10 in. and a 
steam lap of 1f in. The maximum valve travel has 
been increased from 5} in. to 6} in., giving a cut-off in 
full gear of 75 per cent. instead of 65 per cent. In the 
original V 2 design the cylinders all drive on to the 
middle coupled axle, but in the modified engine the 
drive from the inside cylinder is taken to the leading 
coupled axle, as in the converted P2 class engines 
already mentioned. The driving wheel diameter is 
6 ft. 2 in., as before, but the cylinder diameter has been 
increased from 18} in. to 19 in. The piston stroke 
is 26 in., the boiler pressure 225 Ib. per square inch, 


and the tractive effort at 85 per cent. boiler pressure | 


is 36,387 lb., an increase of 2,657 lb. on the figure for 
the V 2 class engine. The adhesive weight, which was 
formerly 146,944 lb., is increased to 147,840 lb. in the 
new design. The adhesive factor is now 4-06 instead 
of 4-3. There is an increase of 4 tons 18 ewt. in the 
laden weight, which is now 98 tons, but the maximum 
axle loading remains at 22 tons. 

Fig. 2, on page 470, shows the general appearance of 
one of the new engines for which the designation is class 
A 2/1, and Fig. 3 shows the principal dimensions and 
weights. The width of the engine is 9 ft. over the foot- 
plate and 8 ft. 10} in. over the cylinders. The boiler, 
which has a maximum barrel diameter of 6 ft. 5 in., is 
identical in most respects with that fitted to the V 2 
class engine, but an important modification is the provi- 
sion of a complete rocking grate and a hopper ashpan, so 
that the ashes can be released without the necessity for 
a man to go underneath the engine. The area of the 
grate remains unchanged at 41-25 sq. ft. There are 
121 tubes having an outside diameter of 2} in., and 
43 flue tubes having an outside diameter of 5} in. 
Together with the superheater elements, of which there 
are 43, with an inside diameter of 1-244 in., they pro- 
vide a heating surface of 2,896 sq. ft. By itself the 
superheater provides 679-67 sq. ft., while the firebox 
heating surface is 215 sq. ft. The distance between 
the tube plates is 17 ft. 
“ pop ”’ safety valves are fitted on the boiler. 
equipment on the engine comprises a steam brake and 
a vacuum ejector. The tender, which carries 4,200 
gallons of water and 7} tons of coal, has six wheels 
4 ft. 2 in. in diameter and weighs 52 tons. 


In the | 
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Two 3} in. diameter Ross | 
Braking | 


NGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of engineering interest 


have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 


S.W.1, at the price quoted at the end of each paragraph. 


Lead, Tin and Zinc Alloys.—In December, 1942, 
B.S./S.T.A. 7, a Services Schedule of Non-Ferrous 
Metals and Alloys, for armament and general engineer- 
ing purposes, was issued by the British Standards Insti- 
tution for the Superintendent, Technical Applications 
Metals, Department of the Controller-General of 
Research and Development, Ministry of Supply. At 
that time, the publication contained only one section 
which dealt with copper and copper alloys. Some 
months ago, a further section for nickel and nickel alloys 
was published under reference No. PD 191. The Institu- 


and lead alloys (including solders) ; tin and tin alloys ; 
and zine and zine alloys. They are called the “ L. 
Series,” the “ T. Series ” and the “ Zine Series,” respec- 
tively, and each one bears a reference number for order- 
ing purposes, namely, L. Series, PD 232; T. Series, 
PD 233, and Zine Series, PD 234. In each section the 
details of the chemical composition, and—where appro- 
priate—the mechanical properties of the various alloys 
are given, and there is additional information covering 


tion has now issued three further sections, to cover lead | 


| 


ment of the Institution, 28, Victoria-street, London, | 


JUNE 16, 1944. 


PERSONAL. 


Dr. G. SCHLESSINGER, who has occupied the position 
of Director of the Research Department of the Institution 
of Production Engineers for the past 5 years, is retiring 
on June 30. He will continue, however, to assist the 


Department in the capacity of consulting enginee: 


Mr. E. B. Wepmore, C.B.E., M.LE.E., F.Inst.pP., 
who has been director and secretary of the British 
Electrical and Allied Industries Research Association 
for the 24 years of its existence, is retiring at the end 
of the present year on account of ill-health. 
manent appointment in his place has been made by the 
Council of the Association, owing to the war situation, 
but, as from January 1, 1945, Dr. S. Wurreneap, 
M.A. (Oxon), A.M.I.E.E., F.Inst.P., assistant director 
of the laboratories, will take up the duties of acting 
director of the Association, protem. Mr. R. A. McM non, 


No per- 


| assistant secretary, will take up the position of secretary 


as from July 1. 


The Minister of Works has appointed Mr. Husenrr M. 
FAIRWEATHER, F.R.I.B.A., to be chairman of the Codes 
of Practice Committee for Civil Engineering, Public- 
Works Building and Constructional Work, in succession 
to the late Sm CLEMENT HINDLEY. 


Mr. F. J. W. Diesy, M.A., A.F.R.Ae.S., has been 
appointed chief designer of Westland Aircraft, Limited. 
Mr. D. P. Epxrns, M.A., A.F.R.Ae.S., has been made 
chief designer, and Mr. T. H. Buren, 


istant 





uses, general properties and other matt The req 
ments relating to conditions of supply, given in 
B.S./S.T.A. 7, are common to all the new sections. 
[Price 6d. per section, postage included, or 3d. per 
section, where 12 or more copies of any one section are 
purchased. ] 

Wrought Steels for General Engineering Purposes.— 
An amendment slip (reference No. P.D. 229), incor- 
porating modifications to steels EN 24, 33, 34 and 110, 
has recently been issued to specification No. 970-1942, 
| which covers wrought steels for general engineering 
| purposes. The alterations to steel EN 34 relate to 
| the deletion of the footnote permitting the omission of 
| molybdenum, and the addition of another footnote 
to the effect that the relaxation of the Izod test does 

not apply to material in the 100-ton tensile condition, 

|namely, condition “‘Z.” The alterations to steel 
EN 33 relate to the heat-treatment to be given to the 
test-pieces and that to EN 34 modifies the chemical 
composition. The amendment to steel EN 110 relates 
to mechanical properties, and, in view of this, it has 
been necessary to amend the requirements in the 
| sanctions of B.S. No. 970 B, which is a memorandum 
to consumers and producers of EN steels. This amend- 
ment is issued in the form of a slip, reference No. 
P.D. 228. Copies of both amendment slips can be 
obtained gratis on application to the Institution, 
enclosing a stamped addressed envelope. 











BOOKS RECEIVED. 


The Gas Research Board. Communication GRB 8 
Board. London: The Gas Research Board, 1, Gros- 
venor-place, Westminster, S.W.1. [Price 2s.] 

The Institution of Mechanical Engineers. Proceedings. 
July-December, 1943. Volume 150. London: Offices 
of the Institution, Storey’s-gate, St. James's Park, 

| Westminster, 3.W.1. 

Turret Tooling. By H. Howarp FREEMAN. London: 
Sir Isaac Pitman and Sons, Limited. [Price 10s. 6d. 
net.) 

Research Reports of the British Non-Ferrous Metals Re- 
search Association. Association Series No. R.R.A. 635. 
Metallography of Some Aluminium Alloys. 
Smrra. London: Offices of the Association, Euston- 
road, N.W.1. [Price 2s.) 

Seventh Annual Proceedings of the Railway Fuel and 
Traveling Engineers’ Association. 1943. Chicago, 4, 
Ill., U.S.A.: The Railway Fuel and Traveling En- 
gineers’ Association, 327, So. La Salle-street. [Price 
3 dols.) 

The London Chamber of Commerce. Sizxty-Second Annual 
Report of the Council. Work of the Year 1943. London: 
Offices of the Chamber, 69, Cannon-street, E.C.4. 

Ministry of Production. Second Annual Report on the 
Work of the Combined Raw Materials Board to January 
26, 1944. London: H.M. Stationery Office. [Price 
2d. net.) 

Ministry of Works. The Use of Standards in Building. 
| First Progress Report of the Standards 
London: H.M. Stationery Office. [Price 6d. net.) 
| Early Railways in Surrey. The Surrey Tron Railway and 
its Continuation the Croydon, Merstham and Godstone 
Tron Railway. By CHARLES E. LEE. London: “ The 





minster, S.W.1. [Price 2s. 6d. net.] 

| Engineering Production Annual, 1944. Editor: H. H. 
Jackson. London: Paul Elek (Publishers), Limited, 
Africa House, Kingsway, W.C.2. [Price 8s. 6d. net.) 





Fourth Annual Report of the Council of the Gas Research | 


; 


By M. D. | 


| managing 


| 
| 


| 


Committee. | 


Railway Gazette ”’ Offices, 33, Tothill-street, West- | 


A.R.Ae.S., commercial manager. 


Mr. Gower B. R. Poa, M.Inst.C.E., has been elected 
President of the Institution of Structural Engineers for 
the 1944-45 session. 


THe Marquess or Lixurracow, K.T., G.C.S] 
G.C.LE., D.L., F.R.S.E., and Dr. A. FLeck, F.LC., 
have been appointed directors of Imperial Chemica! 
Industries, Limited. 


Mr. James BARR has been elected President of th 
Chartered Surveyors’ Institution for the 1944-45 session 


Proressor BRADLEY StoveHToN, who has been head 
of the Department of Metallurgical Engineering at 
Lehigh University, Bethichem, Pennsylvania, U.S.A 
since 1923, and is well known in metallurgical circles in 
this country, has retired. 


BRIGADIER W. D. CHapmMaNn, M.C.E. (Melbourne) 
A.M. Inst.C.E., was installed as President of the Institu 
tion of Engineers, Australia, at the annual meeting held 
recently in Sydney. 

Mr. G. E. Payne, F.S.1., M.T.P.1., M.Inst.M. & Cy.E 
has resigned his appointment as County Planning Officer 
to Gloucestershire, which he has occupied for the past 
eight years, and has opened a private practice as a town 
and country planning consultant at 124, Victoria-street 
London, S.W.1, 23, Queen’s-court, Bristol, 8, and at 
Taynton, Gloucester. 

Dr. Livingston Smrru, M.Inst.C.E., M.I.Mech.E 
F.C.G.L., Superintendent of the Engineering Department 
National Physical Laboratory, has been appointed 
Director of Research of the recently-formed British 
Shipbuilding Research Association. It is anticipated 
that Dr. Smith’s full-time services will be available to the 
Association as from September next. 


Mr. H. A. Cruse has been elected director of 
Westinghouse Brake and Signal Company, Limited. 


Ss. 


a 


Dr. A. J. V. UNpERWwoop, M.I.Chem.E., A.M.I.Mech.E 
F.L.C., has resigned from the position of joint honorary 
secretary of the Institution of Chemical Engineers, which 
he has held for the last eight years. 


Following the election of Mr. C. W. BRIDGEN to the 
board of directors of Messrs. Ferranti, Limited, Mr 
O. M. Rosson has been appointed general sales manager 
Mr. G. B. Procror, transformer sales manager, and 
Mr. A. E. PropHet meter sales manager. 


Mr. H. RIGGALL, a director of Messrs. Ruston 
Hornsby, Limited, Lincoln, has been appointed assistant 
director of the Mr. WALTER 
HAYNES, a director, and secretary of the firm for the 
past 40 years, is retiring on June 30 after 52 years’ 
service. He will continue to occupy his seat on the 
board. Mr. GEOrrFREY PAWLYN, chief accountant to the 
firm, has been elected a director and will succeed Mr. 
Haynes as secretary on July 1. 


The London office of Messrs. DAVY AND 
ENGINEERING COMPANY, LimrreD, and of their subsidiary 
companies, Messrs. DUNCAN STEWART AND COMPANY 
Luoarep, and Unrrep Rott Founpry, LimiTep, has, 
been transferred to larger premises at 5, Victoria-street 
London, S.W.1. The telephone number remains ABBey 
6542. 


and 


company. 


UNITED 





AIRPORT IN Nortu-East ENGLAND.—A conference of 
local authorities in North-East England is to be held at 
the invitation of the Corporation of Sunderland to discus= 
the provision of an airport for the area. 
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NOTES FROM THE NORTH. 


GLaseow, Wednesday. 


Scottish Iron and Steel.—The volume of new business 
passing continues to be restricted, but more restricted in 
character in certain departments than others. The main 
lu!! is in the plate demand, though apparently light-plate 
orders are still fairly plentiful. Generally, buyers of | 
plates can now procure their requirements without any 
delay. Orders for sections and bars remain relatively 
satisfactory, though, here also, some shrinkage in business 
has occurred. Full-time working is general among re- 
rollers. Sheetmakers report that operations are busily 
maintained, although orders are somewhat less plentiful. 
A steady demand for container sheets and some additional 
contracts for hutting material are keeping the mills in a 
well-balanced position. 

Steel Scrap.—The shortage of good heavy steel scrap 
is causing local concern. The normal receipts of this 
material have been affected by recent developments, and 
reserves at the steelworks and in merchants’ hands are 
being rapidly used up. A strong drive to bring out as 
much of this type of steel scrap as can be obtained is being 
launched, and the whole Scottish countryside is to be 
combed during the campaign. Old machinery and 
obsolete plant of any kind is urgently needed, and pro- 
prietors are to be asked to give the benefit of the doubt 
to the scrap merchant so as to assist in the maintenance 
of steel production. Many persons may be holding on 
to old plant, etc., in case some use is found for it later, | 
and appeals will be made through official channels to | 
release as much of this material as possible. 

Scottish Coal.—There is no improvement to report in | 
coal supplies. The position of users is still somewhat | 
precarious, and the control is cutting down, or com- 
pletely eliminating, deliveries to anyone with stocks 
available to tide them over the present stringency. The 
gist of the whole question is under-production. The coal 
is not available for the work that must be carried on if the 
local war effort is to be maintained. The pit production 
committees have been praised for their contribution, and 
no doubt they should be utilised to the fullest possible 
extent in dealings with the men, but the fact is that 
absenteeism and idle days have been excessive, and since 
the latest wages agreement came into operation the 
position has rather deteriorated, in places, instead of 
improving. The inference is clearly drawn that no 
financial inducement will persuade the men to increase 
their output. Discipline in many pits has practically 
disappeared. Priory Colliery, which had to be taken over 
by the Ministry owing to the drop in man-shift outputs, 
is a case in point. It has been running under direct 
Ministry surveillance and management for somie time, 
but the output per man has again touched a level— 
12 cwt., against a normal output of 22 cwt. or 24 cwt.— 
which has brought a threat of closing down unless the 
men work more conscientiously and produce more coal. 








Roap-HAvULaGeE ORGANISATION HANDBOOK.—The 
Ministry of War Transport have compiled a handbook 
containing a list of divisional and area offices of the 
Road-Haulage Organisation, and of the names and 
addresses of unit controllers and the territories covered. 
The Minister's “‘ Conditions of Carriage” are also in- 
cluded. Copies of the handbook, price 1s., and of 
amendments which it is proposed to publish monthly, 
may be obtained from H.M. Stationery Office, York 
House, Kingsway, London, W.C.2. | 





THe Late Mr. H. P. Frost.—We note with regret the 
sudden death, at the early age of 43, of Mr. Henry P. 
Frost, design engineer at the Billingham Works of 
Imperial Chemical Industries, Limited. He was born 
and educated in London and received technical instruc- 
tion at the Northampton Polytechnic, London, E.C.1. 
In 1921, he joined the civil engineering staff of Messrs. 
Sir W. G. Armstrong-Whitworth and Company, Limited, 
as & draughtsman and assistant engineer. He spent over 
two years in Newfoundland on his firm’s contract for the 
construction of plant for the Newfoundland Power and 
Paper Company, comprising hydro-electric works as well 
as paper mills and development work at the Corner Brook 
township. On his return to England in 1925 he became a 
draughtsman in the offices of Sir Alexander Gibb and 
Partners, who had been the consulting engineers 
on the Newfoundland project. The subsequent three 
years were spent on structural design work connected 
with reinforced-concrete installations at a number of 
hydro-electric and other power plants. In January, 
1928, Mr. Frost was appointed civil-engineering draughts- 
man on the staff of Imperial Chemical Industries, Limited, 
and was engaged on reinforced-concrete design work for 
chemical plant at Billingham and at agency factories 
erected by his firm for the Government. From 1934 
onwards, he took the advanced continuation classes of 
students for the Institution of Structural Engineers’ 
examinations, first on reinforced concrete and, later, in 
the theory of structures as well, at the Constantine 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—Side by side with factories working a 
shorter week owing to the lessened demand, there are 
instances of extensions of production facilities by the 
proposed installation of new rolling mills. Mainly, the 
extensions are at works which are exceptionally busy in 
meeting the current demand, but the policy of extension 
is partly dictated by a desire to have plant and machinery 
in a state of high efficiency whenever it is possible to 
resume general trading and manufacturing operations. 
Even so, there are many plants that need replacement. 
Skilled labour is in short supply. De-reservations so far 
this year have imposed conditions in works which tend 
to make efficient production more difficult and necessitate 
reliance largely upon newly-trained and elderly men. 


South Yorkshire Coal Trades.—Effects of the recent 
holidays at the pits are still being felt. The production 
of all washed and graded steam coal is earmarked for the 
month at the majority of collieries. Best locomotive 
hards are in very strong request, and there is a heavy 
demand for bunkering coal. The increased supplies of 
coking coal have permitted coke-works to operate at full 
capacity, and the make of coke is gradually improving. 
Blast-furnace coke is in adequate supply, but more coke 
of domestic types could be dealt with. Allocations of 
house coal are not sufficient to meet the full sanctioned 
deliveries. The production of open-cast coal tends to 
expand, and it is serving a useful purpose in maintaining 
deliveries to industrial concerns and electric power 
stations. 





NOTES FROM THE SOUTH-WEST. 
CarRpDIFF, Wednesday. 

The Welsh Coal Trade.—Ample business was offering 
on the Welsh steam-coal market throughout the past 
week but there was a marked shortage of coals of almost 
all descriptions and customers found it difficult to place 
new orders. The keen home demand from the important 
industrial users and the public gas, electricity and railway 
services was well met and as this class of buyer continued 
to circulate new inquiries it was clear that outputs would 
be largely earmarked for this direction for some time. 
Suppliers therefore could not easily handle the demands 
of the ordinary inland trade and deliveries to these users 
frequently had to be made up with a good proportion of 
the poorer qualities. Very few releases were made for 
ordinary export abroad and shipments were mainly con- 
fined to cargoes on Government account. A development 
of interest of late has been the supply of South African 
coal to some of the neutral countries. This was being 
handled by shippers on the basis of their past perform- 
ances and many of the local exporters were occupied on 
this trade. To start with this business was on limited 
lines with Portugal, but it has grown to large proportions 
and has also developed for Spain on fairly good lines. 
Indian coal has also been mentioned for these markets, 
but not much of this has been delivered yet, although 
earlier in the war, it was shipped by local exporters to 
Alexandria. It is still difficult to do much fresh business 
with the large descriptions which were heavily stemmed 
and firm, while the sized sorts, which were in sustained 
demand, were fully sold and supplies were difficult to 
arrange. Support for the bituminous smalls was actively 
maintained and the scarcity of these caused customers to 
turn to the other classes of smalls as an alternative and 
most of these were active. Cokes and patent fuel were 
well booked and firm. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that business 
in tin-plate and their substitutes was once again more 
active last week, the improvement being due to the 
issue of licences for the export of a fair quantity for 
delivery during the third period of the present year. 
Steel sheets continue in good demand and as makers 
have heavy order books, they are unable to promise 
early delivery for new business. As a result of the 
removal of various transport restrictions, the iron and 
steel scrap market shows some improvement. The prices 
of iron and steel products are as follows :—Standard- 
quality coke tin-plates, per box of 108 Ib., containing 
112 sheets measuring 20 in. by 14 in., 29s. 9d. f.o.r., for 
home consumption, and 30s. 9d. f.o.b., for export. Tin- 
plates carrying heavier coatings of tin, 30s. and 30s. 4}d., 
per box, f.o.r., for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d. per box, f.o.r., at 
makers’ works. Galvanised corrugated steel sheets, 
No. 24 gauge, in bundles, 261. 2s. 6d., and steel-sheet and 
tin-plate bars, 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig-iron, 6/. 14s., and Welsh basic pig-iron, 
61. 0s. 6d., both per ton, delivered, and both subject to 
a rebate of 5s. 





SouTH AFRICAN Rariways.—The gross earnings of the 
South African Railways, during the period April 1 to 
May 6, amounted to 4,505,7371., compared with 





echnical College, Middlesbrough. 


4,270,7991. during the corresponding period of 1943. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ROYAL METEOROLOGICAL SocieTY.—Wednesday, June 
21, 4.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. (i) “ A Simple Period pe for Met logical 
Data,” by Mr. N. Carruthers. (ii) “‘ Multiple Lightning 
Strokes,” by Dr. T. E. Allibone. 

INSTITUTION OF HEATING AND VENTILATING EN- 
GINEERS.—Wednesday, June 21, 6 p.m., The Institution 
of Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. “Commercial Thermostats in 
Theory and Practice,” by Mr. Ronald Grierson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
June 22, 2.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Business meeting for corporate members only. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
June 22, 4.30 p.m., 11, Upper Belgrave-street, West- 
minster, 8.W.1. Business meeting for corporate mem- 
bers only. 

Royal Socrery or ArRTs.—Wednesday, June 28, 3.30 
p.m., John Adam-street, Adelphi, W.C.2. Annual 
General Meeting. (i) Council’s Report and Financial 
Statements for 1943. (ii) Election of Officers. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—While the lull in forward buying 
continues, producers of nearly all descriptions of iron and 
steel are kept busily employed in meeting consumers’ 
quotas due for delivery this month, and contracts for 
several commodities extend well into the second half of 
the year. Blast furnaces are chiefly occupied in the 
manufacture of basic iron for steelmaking and are main- 
tained in full production. There has been some further 
slight increases in the output of semi-finished steel, and 
the total make of finished steel continues at a high level. 


Foundry Iron.—Supplies of No. 3 foundry iron are in 
excess of requirements, but, to relieve rail traffic, deliveries 
are on a restricted scale. The marketable tonnage of 
local brands is light and there is no likelihood of an 
increase in the output. The requirements of the light 
foundries are smal] and the tonnage stored is consider- 
able. 

Hematite, Low-Phosphorus and Refined Iron.—There is 
little prospect of an enlargement in the limited make of 
hematite and, while pressure for delivery is slightly less 
persistent than has been the case recently, consumers are 
still in need of larger supplies than they are receiving. 
Adherence to the control of distribution regulations is 
therefore still necessar¥ to ensure regular deliveries for 
essential purposes. Normal supplies of low-phosphorus 
iron are being delivered to the engineering foundries, 
where substantial orders for special castings are in hand. 
The output of refined iron is satisfactory. 


Manufactured Iron and Steel—An adequate tonnage 
of semi-finished iron is reaching users, but re-rollers would 
welcome larger deliveries of steel] semies. Home produc- 
tion of the latter is greater than has been the case for 
some time and may increase still further. In the mean- 
time, free use is being made of inferior crops and of 
imported commodities. Prime billets, in particular, are 
wanted in large quantities. Sheet bars, however, are 
plentiful, notwithstanding a considerable activity at 
the sheet mills. Plates, of all description, continue in 
strong demand. Heavy joists and channels are attract- 
ing little attention but makers are able to keep the works 
busily engaged on the manufacture of other products. 
Light sections are in good demand. There are ready 
outlets for the various descriptions of railway material, 
and the production of colliery requisites does not meet 
the demand fully. 

Scrap.—Supplies of certain categories of iron and steel 
scrap still fall short of requirements. Any distributable 
parcels of heavy steel, good cast iron and machinery 
metal are promptly taken up. 





THE NICKEL BULLETIN.—The current issue of The 
Nickel Bulletin contains abstracts of published informa- 
tion on the low-temperature properties of welded joints, 
the fatigue strength of welded nickel-steel joints, the 
effects of nitrogen in austenitic valve steels, the resistance 
of materials to attack by high-temperature steam, the 
scaling of steels in furnace atmospheres, and other matters 
of interest to engineers and metallurgists. Copies of the 
publication may be obtained on application to The Mond 
Nickel Company Limited, Grosvenor House, Park-lane, 
London, W.1. 
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PROFESSORSHIP OF ELECTRICAL ENGINEERING AT 
CAMBRIDGE.—The Council of the Senate of the University 
of Cambridge have recommended that a Professorship of 
Electrical Engineering be established in the University 
under the Faculty of Engineering. The Council have also 
recommended that an offer of the Institution of Electrical 
Engineers to provide endowment for a period of years be 
cordially accepted. 


THe Butt WELDING Or HIGH-SPEED STEEL TooLs.— 
The Control of Machine Tools (Cutting Tools) Order 
No. 2 (S.R. & O., 1942, No. 760), relating to the flash 
butt-welding of high-speed steel cutting tools has now 
been rescinded. It is hoped, however, that manufacturers 
and users will continue to utilise butt welding in all 
cases in which this procedure has proved economical. 
Licences for the acquisition of high-speed stee] under the 
Control of Iron and Steel (No. 32) Order, 1943, will, of 
course, continue to be necessary. 


98-0 


COMPRESSED-AIR OPERATED PumMPp.—We are informed 
by Messrs. Ames Crosta Mills and Company, Limited, 
Moss Iron Works, Heywood, Lancashire, manufacturers 
of the “ Pneu Pump” operated by compressed air, that 
several developments have been made since the pump was 

| described and illustrated in ENGINEERING, vol. 152, page 
177 (1941). Of these, one is the introduction of a stone- 
ware model which enables highly corrosive liquids to be 
pumped, while another is a method of employing a steam 
jet to produce the desired air pressure. This arrange- 
ment dispenses with a mechanical air compressor and the 
steam when mixed with the air enables the pump to be 
worked in the usual manner. A full technical descrip- 
| tion of the pump in its latest forms is given in an illus- 
| trated booklet recently issued by the manufacturers. 


REMOTE FLOw INDICATOR.—The maintenance of a | transmitter cease. 
continuous flow in such services as cylinder cooling water in five sizes, suitable for flow pipes ranging from } in. 
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| the remote flow indicator manufactured by Messrs. Lon- 
dex, Limited, 207, Anerley-road, London, 8.E.20. In the 
“ Flow 8S” type, the remote indicating panel embodies 
a light signal which flickers so long as any fluid is passing 
and is extinguished when the flow ceases. In the 
|“ Flow E” type, a motor contactor or other device is 
| tripped when the flow ceases, thus stopping, say, the 
motor of an air compressor should the cooling-water 
supply fail. Both types of indicator are actuated by 
impulses generated by a small transmitter inserted in 
the pipe. The flow causes a permanent magnet in the 
transmitter to rotate inside a glass dome outside which 
electrical contacts are fitted so as to open and close as 
the magnet poles pass them. The lighting current, in the 
one type, is thus caused to flicker at a speed proportional 
to the rate of flow and in the other type a time-delay relay 
| is caused toopen its contacts when the impulses from the 


Either type of indicator is available 
to 


and lubricating oil may be facilitated by developments in | 3 in. in diameter. 
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We desire to call the attention of our readers to 
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a measure of adaptability to other services. 


tion of Naval Architects invited boilermakers to 
submit outline particulars of the boilers they would 
propose for four types of ship, from small cargo 
vessels to liners of the intermediate class, and 
arrangement drawings for one of them. 
now in process of reprinting the papers, there is no 
need to go into further detail here ; but it may be 
remarked that three out of the four makes of boiler 
described are already in extensive use at sea, and 
the fourth has been well tested under active-service 


MACHINERY FOR CARGO 
VESSELS. 


the probability would be that the potential owner 
would have some experience of one or more of the 
types put forward in the symposium and could 
readily find seagoing engineers at least equally 
familiar with them ; so that there would be nothing 
particularly venturesome or speculative in adopting 
any one of those types of boiler. To that extent, 
therefore, this symposium had no very novel or 
eloquent message for either shipowner or designer, 
as was indicated quite clearly by the disappointing 
nature of the discussion. 

The touch of optimism suggested by the Institute 
of Marine Engineers’ symposium, however, had other 
sources than the one indicated in the opening para- 
graph above. The presentation of these eight 
papers, each dealing with a particular type of pro- 
pelling machinery, involved the tacit assumption 
that the post-war owner would not be content to 
carry on as best he might with a fleet of war-time 
ships; he would want to have his vessels “ tailor- 
made,” in Sir Amos Ayre’s phrase, and would con- 
sider it worth his while to be discriminating in his 
choice of machinery, and to incura possible increase 
in first cost if thereby he could be assured of more 
economical operation. Such an assumption involves 
the inference that he looks for a greatly improved 
position as regards taxation ; for, if punitive and 
even predatory levels of taxation of profits are to 
be maintained, it is to be expected that the owner, 
deprived of his normal replacement reserves, will 
regard a reduction of the first cost as being more 
important than a reduction in operating cost, the 
benefit of which he is not permitted to enjoy, so long 
as the cost of operation does not exceed the average 
earnings of the ship, year by year. 

The first of the eight papers, by Major P. L. Jones, 
B.Sc., dealt with the triple-expansion reciprocating 
engine in conjunction with an exhaust turbine on the 
Bauer-Wach system, the steam being provided by 
three single-ended Scotch boilers, fitted with super- 
heaters, and arranged to burn coal and/or oil. The 
working pressure of the boilers would be 225 lb. per 





THERE was a pleasant implication of optimism | 
about the symposium of papers on “ The Engining 
of Post-War Cargo Vessels of Low Power” which 
was held in London by the Institute of Marine 
Engineers on Tuesday and Wednesday of this week, 
June 13 and 14. In the first place, the decision to 
hold the meetings at all might be regarded as con- 
firmation of the view implicit in the earlier sympo- 
sium, on water-tube boilers for merchant ships, 
organised by the Institution of Naval Architects a 
month ago, that the time had come to consider more 
or less seriously some of the questions which the 
shipowner will have to face in the post-war world. 
At the April meeting of the same Institution, it will 
be remembered, Mr. W. C. Warwick delivered a 
paper on “ Post-War Merchant Ships from the 
Owner’s Point of View”; though it must be ad- 
mitted that he did not present any very clear-cut 
outlines on which a designer might draft even a 
tentative proposal. Perhaps this was because his 
own interests range over such a variety of tonnage 
that he was unable to find any common formula 
which would embrace all the types that were in his 
mind’s eye when the paper was written ; certainly, 
the paper would have been easier to prepare if only 
one type had been specified for consideration and 
the problem had been stated in less general terms. 
In a nutshell, however, what the shipowner has 
always wanted and will continue to want (as Mr. 
Warwick pointed out) is reliability first, associated 
as closely as possible with moderate prime cost and 
maintenance cost, suitability for the service in which 
the ship is to be principally engaged, and, if possible, 


The Water-Tube Boiler Symposium of the Institu- 
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conditions. 
arise in the immediately post-war years therefore, 


In the majority of cases that might 








square inch and the steam temperature 600 deg. to 
625 deg. F. at the superheater outlet ; the power of 
the installation would be 3,250 shaft horse-power at 
90 r.p.m. The weight of the machinery complete 
and in working order would be about 650 tons and 
the fuel consumption would be 40 tons of coal or 
27 tons of oil a day. The cost of the plant was 
estimated by Major Jones to be some 15 per cent. to 
20 per cent. more than that of a normal triple- 
expansion set of the same power and revolutions, 
working under the same steam conditions. 

Dr. J.-B. O. Sneeden’s paper, which followed, pre- 
sented the case for reciprocating machinery with a 
Gétaverken exhaust turbine. In this system, the 
exhaust turbine drives a turbo-compressor which 
takes the steam from either the high-pressure or the 
intermediate-pressure cylinder of the reciprocating 
engine and delivers it at a higher pressure and tem- 
perature to the next cylinder. It was unfortunate 
that none of the examples cited by Dr. Sneeden was 
directly comparable with the typical Bauer-Wach 
installation put forward by Major Jones ;. and that, 
in the case of the nearest, the Swedish steamers 
Hektor and Hellen, figures were not given for horse- 
power, weight or cost. The triple-expansion engine 


of this ship had cylinders 27 in., 44 in. and 73 in. in 
diameter, and a stroke of 48 in., as compared with 
the 24-in., 40-in. and 66-in. cylinders, and 45-in. 
stroke of the Bauer-Wach proposal. 
and Hellen had three cylindrical boilers, but they 
worked at a pressure of only 180 lb. per square inch, 
and had no superheaters. 
Hektor over a period of 5 years and 2 months with 
the exhaust turbine showed a saving of 8,700 tons 
of coal and the wages and keep of three firemen by 
comparison with the figures obtained with the same 
reciprocating engine before the turbine was fitted. 


The Hektor 


Voyage results with the 


The third paper by Mr. W. H. Purdie, submitted 


three proposals embodying the Doxford opposed- 
piston oil engine, the main engine being the same in 
each case but with differences in the auxiliary 
machinery. 
dard four-cylinder type, with cylinders 600 mm. bore 
and 2,320 mm. combined stroke, delivering 3,300 
brake horse-power at 108 r.p.m. 
ery weight, including engine-room auxiliaries, ranged 
between 510 tons and 568 tons, the lightest set 


The engine put forward was the stan- 


The total machin- 


ms. 


having a first cost 9,500/. in excess of the (unstated) 
cost of the heaviest set, which was also the cheapest. 
The principal differences between the three pro- 
posals lay in the auxiliary boiler installations and 
the electric generating plant. The fuel consumption 
per day for all purposes was given as 12} tons 
for two of the schemes, and 12-9 tons for the 
third, which provided for a Diesel generating set to 
carry the load of the auxiliaries, instead of operating 
these by steam from an exhaust boiler. 

The Sulzer oil engines suggested in the fourth 
paper, by Mr. E. W. Cranston, Wh.Sc., were two 
alternative designs of the single-acting two-stroke 
crosshead type, and a third, a two-stroke trunk- 
piston type ; the last-mentioned, however, was only 
a proposed unit, though based on experience with 
similar sets of less power. The main proposals were 
for engines having five or seven cylinders. The five- 
cylinder engine, developing 3,500 brake horse-power 
at 125 r.p.m., weighed 244 tons without accessories ; 
and the seven-cylinder engine, 3,325 brake horse- 
power at 145 r.p.m., with a weight of 205 tons. The 
paper gave no operating statistics to enable com- 
parison to be made with those in other papers. 

High-pressure triple-expansion geared turbines, 
using steam at a pressure of 450 Ib. per square inch 
and a temperature of 750 deg. F., were put forward 
by Mr. 8.8. Cook, F.R.S. The output proposed was 
3,500 shaft horse-power at a propeller speed of 
90 r.p.m., the drive being through double-reduction 
gearing. With the pressure and temperature men- 
tioned, no reheating of the steam would be needed to 
minimise the moisture at the exhaust end; but, 
said Mr. Cook, reheating might be found eventually 
to be worth while even in a cargo steamer of small 
power. Assuming a boiler efficiency of 87 per cent. 
with oil of a gross calorific value of 18,500 B.Th.U. 
per pound, the fuel rate for the three-turbine pro- 
posal, with a vacuum of 28} in. Hg, was estimated 
to be 0-65 lb. per shaft horse-power per hour, or 
0-63 lb. if the auxiliaries (except the feed pump) 
were electrically driven from a turbo-generator 
exhausting to the feed heater. 

Mr. C. Wallace Saunders, whose paper discussed 
turbo-electric machinery, considered a number of 
layouts for various powers, ranging up to 7,500 shaft 
horse-power ; but, as in other cases, the sizes chosen 
and the method of presentation made direct com- 
parison somewhat difficult. He gave an interesting 
table, however, comparing a 3,000 shaft horse-power 
turbo-electric set with the reciprocating engines now 
in use in certain classes of cargo vessel, the steam, at 
220 Ib. per square inch and 600 deg. F., being taken 
from two Scotch boilers having an assumed efficiency 
of 77 per cent. Mr. D. E. Jewitt’s paper on Diesel- 
electric machinery described a proposed set of 3,200 
shaft horse-power with a propeller speed of 95 r.p.m., 
the power being provided by ten Davey-Paxman 
engines driving alternators rated at 275 kW each at 
1,100 r.p.m. Two 250-kW auxiliary generating sets 
would supply direct current for various engine-room 
and deck uses. No weights or costs were given for 
this proposal, though weights were estimated for a 
proposed arrangement of similar machinery for a 
twin-screw channel packet. 

The final paper, by Mr. D. Bruce, dealt 
with geared Diesel machinery ; a system which is 
fairly certain to be tried again after this war. 
Mr. Bruce proposed two eight-cylinder two-stroke 
Atlas Diesel engines, with a combined brake 
horse-power of 3,200, connected to a single propeller 
shaft through Vulcan hydraulic couplings and gear- 
ing. The Diesel engines would run at 320 r.p.m. 
and the propeller at rather less than half that speed. 
The weight of the engines, couplings, gearing 
“ accessories’ and spares (but, seemingly, not 
including the shafting and propeller) was given as 
160 tons. Here again, however, a little more in- 
formation would have been welcome, to enable a 
better comparison to be made with other kinds of 
machinery put forward. It is to be hoped that some 
effort will be made to place these eight schemes on a 
more or less uniform basis, when the papers have 
been fully discussed. No such comparison can be 
more than approximately accurate, without working 
out detailed designs of all the types for a single ship 
on a given service ; but the figures given might be 
brought more closely into line than they were in 
the papers as presented. 
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INSTRUCTIONS IN 
BUILDING. 


THOSE whose duty it will be to transform the 
ambitious house-building programmes, of which so 
much has been heard, into actual dwellings are 
apparently not to be hampered by a lack of instruc- 
tions about the best way to carry out their task. 
They are, indeed, more likely to be embarrassed by 
the multitude of counsellors with which they will be 
faced. The list of proposed reports, or codes, which 
has been drawn up by the Codes of Practice Com- 
mittee suggests that the builder is to be furnished 
with authoritative instructions covering the whole 
of his activities from excavating for the foundations 
to whitewashing the scullery ceiling. That Com- 
mittee was established, by the Ministry of Works 
and Planning, in September, 1942, and issued its 
first report in April, 1943. Its programme embraces 
civil engineering and public works in addition to 
house building but it is to the latter item that 
attention may for the moment be directed. 

In the latter part of 1941, about a year before the 
setting up of the Codes of Practice Committee, the 
Ministry “‘ encouraged the establishment of a series 
of Committees to investigate and report on the major 
problems which were likely to affect peace-time 
building.”’ This encouragement led to the conven- 
ing of a number of committees by various Govern- 
ment departments and technical institutions. These 
included a Gas Installations Committee convened 
by the Institution of Gas Engineers ; a Steel Struc- 
tures Committee, convened by the Institution of 
Civil Engineers ; and a Reinforced Concrete Struc- 
tures Committee, convened by the Institution of 
Structural Engineers. The first of these was formed 
in May, 1942, and the two latter were set up in 
September of that year at about the same time as 
the Codes of Practice Committee, although the 
encouragement had operated a year earlier. It is 
clear that the work of the steel and reinforced-con- 
crete committees will necessarily be concerned more 
with commercial and industrial buildings than with 
dwelling houses. They are mentioned here because 
their reports have recently been issued as part of a 
series bearing the general title Post-War Building 
Studies.* The report of the Gas Installations Com- 
mittee which forms part of the same series, and has 
just been published, is concerned almost entirely with 
domestic installations. The Post-War Building 


Studies series is, in due course, to cover plumbing, | 


painting, lighting, heating, ventilation and other 
aspects of house construction and equipment. 

This account does not cover the whole of the 
activities of the Ministry of Works in connection 
with future building, as in August, 1942, it appointed 
a Standards Committee “to consider the use of 
standard fittings and components in building and 
to recommend action which should be taken to 
introduce the greatest possible measure of stan- 
dardisation.”” 
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for the Institution by those who have neither the 
time nor the opportunity to study the ramifications 
with which this article is concerned. Despite this 
similarity in name, it cannot be said, however, that 
in intention the Standards Committee trenc)es pie 
the ground of the older body. It is not the business 
of the British Standards Institution to initiate 
survey of a whole field of practice with a view to 
greatest possible degree of standardisatio. Its 
activities are restricted to fulfilling “a geicrally 
recognised want’ or acting when “ producers and 
users are prepared to co-operate.” In these cir. 
cumstances the Standards Committee may do usefyl 
work in pointing out instances in which the intro. 
duction of a new standard, or the revision of au old, 
would facilitate or cheapen building. This First 
Progress Report is mainly made up of recommenda. 
tions for the preparation or revision of British 
Standard Specifications. The making of proposals 
of this kind seems to be the proper business of the 
Standards Committee, but in some cases, gas flye 
blocks is an example, drawings of proposed standards 
are included in the report. These will no doubt be 
of value to the British Standards Institution com. 
mittee which will ultimately determine the matter, 
but there is some danger that when a body bearing 
the title Standards Committee publishes drawings 
of this kind under Government auspices, they may 
be taken in some quarters as official standards. — 
Despite this possibility of misunderstanding, 
there is nothing in the terms of reference of the 
Standards Committee which trespasses on the field 
of the British Standards Institution. It is, however, 
not certain that the same thing can be said about 
the relations between the work of the committees 
preparing the Post-War Building Studies and that 
of those drawing up the various Codes of Practice. 
The report on Gas Installations, which has already 
been referred to, states that the terms of reference 
under which it was prepared included the clause “ to 
make recommendations for practice in post-war 
buildings,”’ but this would seem to be exactly the 
purpose of the Codes of Practice which are being 
prepared. It is pointed out in the Second Report 
of the Codes of Practice Committee that “ the codes 
of practice such as are proposed will not be obligatory 
in character.” In other words, they will be recom- 
mendations and consequently will presumably have 
the same status as the post-war study proposals. 
As the preparation of the study and the code are 
both in the hands of the Institution of Gas Engineers 
they may be expected to embody common proposals, 
but it is not clear what advantage lies in this duplica- 
tion. The disadvantage is obvious: the builder 
will not know which he is to accept as his guide. 
The post-war study on Gas Installations treats its 
subject in considerable detail, deals with service 
pipes, installation pipes, meters and appliances, and 
makes a number of recommendations. In connec- 
tion with service pipes, for instance, it suggests the 
preparation of a British Standard for surface boxes 
and covers. For new property, it recommends that 


committee is now available. The terms of reference |the initial pipe installation should provide for all 


include a direction “ to collect, review and correlate 
recommended standards put forward by Study Com- 
mittees of the Directorate of Post-War Building 
and to draft material for the British Standards 
Institution and Codes of Practice Committee of the 
Ministry of Works, to be used in the promulgation 
of official British Standards and Codes.” As the 
terms of reference also include “‘ recommendations 
for . . . standards of terminology,” it might inci- 
dentally be suggested that the committee might set 
an example in its own field. The ‘“ Study Com- 
mittees ”’ referred to above are presumably those 
which are drawing up the Post-War Building 
Studies but the expression “ Study Committee ”’ is 
not used in any of the three reports mentioned. 
The name adopted for the Standards Committee 
is not altogether a happy one, and may well lead to 
misunderstanding and confusion. Up to a com- 
paratively few years ago, the British Standards 
Institution bore the name the Engineering Standards 
Committee and the new body may well be mistaken 





* Post-War Building Studies. 
No. 7, Steel Structures; No. 8, Reinforced Concrete 
Structures. H.M. Stationery Office. [Price 6d. net each.] 

t Ministry of Works. The Use of Standards in Build- 
ing. H.M. Stationery Office. [Price 6d. net.] 


No. 6, Gas Installations ; 





actual and potential uses of gas. Many houses have 
been built most inadequately equipped from this 
point of view and as the running of gas pipes in an 
existing house is frequently an inconvenient and 
expensive operation this recommendation is to be 
cordially supported. The subject is dealt with, but 
a little more might profitably have been said about 
the desirability of arranging that gas pipes are easily 
accessible in house property, by the use of chases 
and removable covers. It is recommended that the 
Standards Committee should give attention to the 
question of the standardisation of dimensions of gas, 
electric and solid-fuel domestic appliances, in order 
to introduce a measure of interchangeability. This 
matter is clearly one falling within the sphere of the 
Standards Committee. It is not mentioned in the 
First Progress Report of that body, but in view of 
this recommendation may possibly figure in a sub- 
sequent report. An appendix on what is termed 
“bottled ” gas is added to the gas report. The 
expression covers butane and propane. It is stated 
that “ ‘ bottled ’ gas is said to be * non-poisonous. 

It may be suggested that the committee concerned 
might usefully have obtained specific information 
on this matter. They are in a better position to 
do so than is the average builder or householder. 
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NOTES. 


THE Brrtapay Honours List. 


ON page 453, ante, we published a first brief list 
of awards made to engineers and technicians in the 
first section of the King’s Birthday Honours List, 
issued on June 7. In addition to the names given, 
we note that knighthoods have been conferred upon 
Dr. H. 8. Houldsworth, K.C., Controller-General, 
Ministry of Fuel and Power; Mr. A. N. C. Macklin, 
managing director, Fairmile Marine Company, 
Limited, and Captain E. H. Thornton, R.D., 
R.N.R. (Ret.), Commodore, Union-Castle Line Fleet. 
Sir Walter H. Moberly, D.S.O., M.A., D.Litt., chair- 
man, University Grants Committee, has been 
awarded a K.C.B., and Mr. C. B. Anderson, Railways 
Commissioner, South Australia ; Mr. A. McC. Camp- 
bell, chief agent for the Union-Castle Line in South 
and East Africa and formerly Ministry of War 
Transport representative in thebe countries; and 
the Hon. J. S. Maclay, M.P., have been awarded the 
C.M.G., the latter for services with the British Mer- 
chant Shipping Mission at Washington. The dis- 
tinction of C.I1.E. has been awarded to Mr. F. F. 
Haigh, B.E., A.M.Inst.C.E., Chief Engineer and 
Secretary, P.W.D., Irrigation Branch, Punjab ; Mr. 
H. A. Reid, Chief Mechanical Engineer, South 


Indian Railway; Major F. J. Salberg, M.B.E., | supply to the various countries, where more than one 
M.Inst.C.E., Engineer Dibru-Sadiya Railway; Mr. | source was available, in order to make the best 
S. T. H. Munsey, B.Sc. (Eng.) (Lond.), A.M.Inst.C.E., | distribution of the shipping resources at the disposal 
Chief Engineer to the Government P.W.D., Irriga-| of the Allies, and of ensuring the interchange of 


tion Branch, United Provinces; and Mr. E. H. 
Chave, Chief Engineer, P.W.D., Madras. Among 
recipients of the C.B.E., are Mr. A. I. Baker, Produc- 
tion Director and Chairman, Baker Perkins, Limited; 


Recovery, Ministry of Works; Mr. F. Forrest, 
M.Inst.C.E., M.I.Mech.E., M.I.E.E., lately Chief 


to Government scientific research and training ; and 


Mr. M. J. Sheehy, Chief Engineer, P.W.D., Burma. | in the allocation of manpower, transport, and plant 
The final instalment of the Honours List was pub- | capacity, and the need to take into consideration 
|the constantly changing military situation. The 
of O.B.E. has been conferred upon Mr. A. Aikman, | Board point out that, while there has never been a 
M.I.N.A., managing director, Grangemouth Dock-| “total or catastrophic inadequacy ” of any large 


lished on June 10, and this shows that the distinction 


yard Company, Limited; Dr. J. M. Dodds, M.A., 
B.Se. (Eng.), A.M.I.E.E., Head of the Research 
Department, Metropolitan-Vickers Electrical Com- 


pany, Limited; Dr. 8S. E. A. Landale, A.M.I.E.E., | sources of supply. 
Superintending Experimental Officer, Admiralty | marshal these resources in an orderly fashion so that 
| supplies of the more commonly known materials, 


Signal Establishment ; Dr. F. M. Lea, M.Inst.C.E., 
M.I.Mech.E., M.I.E.E., Assistant Director of Build- 
ing Research, Department of Scientific and Indus- 
trial Research ; Mr. G. S. C. Lucas, M.I.E.E., Head 
of Electrical Development Section, British Thomson- 
Houston Company, Limited; Mr. R. F. Newman, 
general manager, John I. Thornycroft and Company, 
Limited; Dr. A. G. Pugsley, M.Sc., A.F.R.Ae.S., 
A.M.L.Struct.E., Superintendent, Royal Aircraft 
Establishment ; and Dr. W. J. Rees, M.Sc.Tech., 
Technical Adviser, Foundry Bonding Materials Con- 
trol. Among recipients of the M.B.E., are Lieut.- 
Commdr. J. G. Adamson, R.N. (Ret.), production 
manager, J. and E. Hall, Limited ; Mr. R. H. Briggs, 
A.M.1.Mech.E., A.M.I.Min.E., Assistant Director, 
Censorship Division, Ministry of Information ; Mr. 
E. Brown, works manager, Silley, Cox and Company, 
Limited, Falmouth; Mr. A. B. Cape, engineering 
test superintendent, General Electric Company, 
Limited ; Mr. T. L. M. Gibson, Assistant Director 
of Mechanisation, Ministry of Supply; Mr. R. C. 
Grimwade, works director, Holbrook Machine Tool 
Company, Limited; Mr. F. Hall, B.Sc. (Tech.), 
A.M.I.Mech.E., works manager, The Superheater 
Company, Limited ; Mr. T. H. Kinman, A.M.1.E.E., 
Head of Radio Section, Research Laboratory, 
British Thomson-Houston Company, Limited ; Mr. 
W. J. Laughton, Assistant Constructor, Department 
of the Director of Naval Construction, Admiralty ; 
Mr. L. A. Rhodes, A.M.Inst.C.E., Deputy Engineer, 
Severn Catchment Board; Mr. W. J. Roddan, 
\.M.L.N.A., engineering manager, Dock Depart- 
ment, Fairfield Shipbuilding and Engineering Com- 
pany, Limited; Mr. H. P. Whitley, A.M.I.N.A., 
manager, Mountstuart Dry Docks, Limited; and 


ENGINEERING. 





473 








THe ComBinep Raw MaTeErRIAts Boarp. 


The second annual report of the Combined Raw 
Materials Board, covering the year ended Janu- 
ary 26, 1944, provides good evidence of the close 
liaison existing between the supply departments of 
Great Britain and the United States and the prac- 
tical nature of the action taken to pool the resources 
of the Allied nations and co-ordinate purchasing 
arrangements in markets where unrestricted com- 
petition might have operated to the detriment of the 
joint war effort. The policy of the Board, which was 
constituted in 1942 by the President of the United 
States and Mr. Winston Churchill, as Prime Minister 
of Great Britain, has been to concentrate attention 
on materials which were actually or potentially in 
short supply, and mainly on materials obtained from 
sources outside the territories of the respective 
countries. The principal metals of military conse- 
quence—copper, zinc, nickel, lead and tin—were 
considered at an early stage and have been kept 
under combined control, as also have the alloying 
materials, such as tungsten, molybdenum and 
vanadium, essential in munitions production. Super- 
vision and concerted action have been extended 
also to rubber, asbestos, mica, ropemaking materials, 
graphite, silk, balsa wood, and balata. Important 
associated functions of the Board have been those of 
determining the allocation of different sources of 








|of materials in limited production. The general 
| position with regard to raw materials did not change 
radically during 1943, according to the report. In 
Mr. G. M. Carter, Director of Emergency Works and | certain cases, notably hides and wood pulp, serious 


| aluminium, magnesium, mercury, and some of the 


Engineer and Manager, Electricity Supply Depart- | alloying materials, the stringency was eased sub- 
ment, Birmingham; Mr. T. C. Keeley, for serviees | stantially. The alleviation thus afforded, however, 


| programmes without drawing extensively on external 





| great deal is said about the matter in the Forty- 





Mr. J. Wilson, technical manager, Barclay, Curle 
and Company, Limited. 





technical experience to promote the economical use 


new shortages developed; but in others, such as 


introduced new problems arising out of adjustments 


group of materials, neither Britain nor the United 
States could have maintained their enormous war 


It has been possible, however, to 


together with others less familiar, drawn from a 
variety of sources, ““ have moved to the war indus- 
tries of the United Nations steadily and with 
certainty.” 


Tue INCORPORATED MunictrpaL ELECTRICAL 
ASSOCIATION. 


It may be assumed that the chief interest of the 
Council of the Incorporated Municipal Electrical 
Association at the present time is the future consti- 
tution of the electricity-supply industry, but not a 


ninth Annual Report which covers the period from 
June, 1943, to May, 1944. It is mentioned that the 
report on the matter which was prepared by the 
Association in conjunction with other bodies has 
been transmitted to the Minister of Fuel and Power. 
This report, which was the subject of a leading 
article on page 151, ante, was the work of company 
as well as municipal organisations and as some of 
the members of the Association did not agree with 
the recommendations in connection with ownership, 
a second, and separate, report was prepared for 
transmission to the Minister. Although nothing is 
said about it in the Forty-ninth Annual Report, as 
presumably it did not fall within the year covered, 
it is understood that a third report has also been 
prepared, at the instigation of some munivipal 
authorities that were not satisfied with the second. 
As the Minister of Fuel will be faced with three 
reports from the Incorporated Municipal Electrical 
Association, which are to some extent mutually 
contradictory, in addition to reports from company 
associations and other bodies, it seems likely that the 
whole matter of the future of electricity supply may 


although no indication has yet been made that this 
is to be so. The annual report refers to various 
matters of interest to the members of the Associa- 
tion which have been under discussion, or have been 
dealt with, during the year. One of the more 
important of these is the financial position with 
which many undertakings are faced owing to the 
rising cost of coal, and it is considered that the 
general ban on increasing charges to electricity con- 
sumers should be removed. The matter is to be 
discussed with the Electricity Commissioners. Refer- 
ence is made to the committee representing various 
supply associations which was set up last year to 
consider the trading relations between the Central 
Electricity Board and electricity undertakers, and 
it is reported that the Electricity Commissioners, 
who were applied to to make an investigation, have 
indicated that the time is not opportune for dealing 
with the subject. A matter of importance referred 
to concerns mains and cables which have to be aban- 
doned owing to re-development carried out under the 
Housing Act. In one case a County Council has 
refused to admit a claim for compensation to cover 
the value of the abandoned mains. As examples of 
this kind may well arise in connection with gas and 
water mains and other public services, the matter 
has been referred to the Conjoint Conference of 
Public Utility Associations. 
Tue Gas RESEARCH Boarp. 

The fourth annual report of the Gas Research 
Board is notable for the changes that it records in 
the status of the Board and the organisation of its 
work, and for the future developments that it fore- 
shadows. At the beginning of 1943, the Board 
became an officially constituted research association 
in affiliation with the Department of Scientific and 
Industrial Research, which is represented on its 
Council by Professor Sir Lawrence Bragg, F.R.S., 
and Professor C. G. Douglas, F.R.S. Since then, 
Dr. J. G. King, O.B.E., has been appointed Director 
of the Board, with Dr. F. J. Dent as the first of his 
Joint Assistant Directors, and it is intended that, in 
due course, an establishment shall be set up in the 
neighbourhood of London where the administrative 
work will be carried on, together with such funda- 
mental and other research as may be deemed desir- 
able. Meanwhile, the greater part of the research 
work undertaken by the staff of the Board will con- 
tinue to be conducted at various universities, notably 
that of Leeds, and in gasworks possessing the neces- 
sary facilities, or which may be provided with 
them ; the administrative office remains, pro tem., at 
Gas Industry House, 1, Grosvenor-place, London, 
S.W.1, by arrangement with the Council of the 
Institution of Gas Engineers, whose secretary, Dr. 
W. T. K. Braunholtz, serves also as secretary of the 
Gas Research Board. The first report of the Direc- 
tor, which is included in the main report, states that, 
during the past year, most of the research work has 
been carried out, as hitherto, at Leeds University, 
under the direction of Dr. Dent and the general 
supervision of Professor D. T. A. Townend. Among 
the principal subjects studied were gasification in 
oxygen and steam, hydrogenation under pressure, 
methane synthesis, the influence of pressure on the 
steam/carbon reactions, the purification of gases 
from organic sulphur and of synthesis gas under 
pressure, and the combustion characteristics of coal 
gas. A research assistant has also been attached to 
the staff of Professor Sir Alfred Egerton, who are 
working on the production and use of liquid methane. 
The Director, the secretary and one of the Members 
of Council have been directly concerned, in connec- 
tion with the Chemical Advisory Committee on Pro- 
ducer Fuel of the Ministry of War Transport, with 
the experimental work carried out for this Ministry 
on’ the production of reactive coke for use in the 
Government “ utility ” gas producer for commercial 
vehicles. Other work done in association with the 
Board, or sponsored by them, has included a study 
of heating and drying by radiation, to establish the 
fundamental principles underlying these processes 
and the best methods of using gas-heated appliances 
for the purpose; and on refractory insulating 
materials. The latter investigation has been in the 
hands of the British Refractories Research Associa- 
tion, and included studies of the spalling of unfired 
coatings for insulating bricks, and the deformation 





be turned over to yet another committee of inquiry, 


of refractory materials at high temperatures. 
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STATISTICAL QUALITY CONTROL. 


We have received from Mr. J. A. Hunt, chairman 
of the Quality Control Panel of the Midland Regional 
Board, Ministry of Production, particulars of a 
course of lectures on Statistical Quality Control 
(“8.Q.C.”) to be held in Birmingham between June 
23 and July 17 under the auspices of the Panel. The 
first of the series of eight lectures will be of an intro- 
ductory nature and will be delivered by Dr. B. P. 
Dudding, M.B.E., at 5 p.m. on Friday, June 23, at 
the Central Technical College, Suffolk-street, Bir- 
mingham, 1. The succeeding lectures will be given 
at the same time and place, but on Mondays and 
Thursdays, the subjects and lecturers being as 
follows: Monday, June 26, “ Direct Measurement 
8.Q.C.,” by Dr. E. H. Sealy; Thursday, June 29, 
‘** Number Defectives 8.Q.C.,”’ by Mr. D. J. Desmond, 
M.Sc. ; Monday, July 3, ** Practical Application and 
Organisation of 8.Q.C. in a Light Engineering 
Plant,’ by Mr. McNaughton; Thursday, July 6, 
* Practical Application and Organisation of 8.Q.C. 
in a Deep-Drawing Press Shop,’ by Mr. Webb and 


Mr. Baker; Monday, July 10, “ Practical Applica- | 
. , | Initial steam pressure, Ib. per 


tion and Organisation of 8.Q.C. in Other Industries,” 


by Dr. W. J. Jennett ; Thursday, July 13, “* Auxili- | 


ary Techniques,” by Dr. J. W. Rodgers; Monday, 
July 17, “‘ Sampling,” by Mr. A. W. Swan, B.A.(Sc.). 
As a preliminary introduction to the subject, the 
Panel have issued a “* 
means of questions and answers the nature and scope 
of statistical quality control, and dealing with some 
of the more general queries likely to be raised by 
those who are not familiar with the method. Copies 
can be obtained on request from the office of the | 
Midland Regional Board, C.M.L. Building, Great 
Charles-street, Birmingham, 3. 


“ STANDARDS REVIEW.” 

For the purpose of giving the work of the British 
Standards Institution greater publicity, a quarterly 
journal bearing the above title has been inaugurated 
and the first number has just been published. In 
an introduction, Sir Percy Ashley states that, in 
addition to this aim of making the activities of the | 
Institution more widely known, the journal will also 
furnish information on the progress of standardisa- 
tion in other countries and of the co-operation 
between the British Standards Institution and other 
national standardisation bodies. These purposes are 
different, but not incompatible. The greater pub- 
licity may do something towards giving the public 
in general a better idea of the nature of standardisa- 
tion, and the information about foreign activities will 
be of value to many who require such instruction. 
That a wider knowledge of the purpose of stan- 
dardisation work and a better appreciation of its | 
purpose is desirable is illustrated by a quotation from 
Lord Portal which is given in an article in the publi- 
cation. It is stated that in a recent speech in the 
House of Lords he said, “ it is a pity that the word 
* pre-fabrication ’ like * standardisation’ was ever | 
invented,” showing by this remark that he had no 
conception of the nature of either. The same kind 
of thing has been said about “dehydration” by 
technically-ignorant politicians. The instructive | 
portion of this first issue of Standards Review con- 
sists of elementary and explanatory articles on 
standardisation in building, the standardisation of 
factory organisation and of electrical work, and some 
account of the investigation now being carried on 
for the standardisation of garment sizes. The 
information directed more particularly to the 
instructed reader consists of accounts of the various 
standardising organisations in the Dominions and | 
Latin-America and a somewhat longer, but rather 
sketchy, description of the American Standards | 
Association. This would have been more useful if 
the relations existing between this body and the 
National Bureau of Standards had been explained. 
The most useful information given in the publication 
is that a United Nations Standards Co-ordinating 
Committee is being set up “ to provide a centre for 
the immediate co-ordination of standards in the | 
field of communications of all kinds.”” The com- 
mittee will have offices in Landon and New York | 
and will consist at first of representatives of the | 
British Commonwealth of Nations, the United 
States of America, the Union of Soviet Socialist | 
Republics, and China. | 


| 


8.Q.C. Quiz,” describing by | 
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‘LETTERS TO THE EDITOR. 


CONDENSING LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Str,—In the paper which Dr. Lomonossoff and 
Captain Lomonossoff recently read before the Insti- 
tution of Mechanical Engineers, they showed in 
Fig. 2, for an initial steam pressure of 200 lb. per 
square inch, a gain of 50 per cent. in theoretical 
thermal efficiency when exhausting against an 
absolute back pressure of 2 lb. per square inch, as 
compared with atmospheric exhaust ; they appear 
to deduce from this that the fuel consumption 
would be halved. Later, they state the absorbing 
efficiency to be 98 per cent. for non-condensing and 
75 for condensing locomotives. 


per cent. 


these absorbing efficiencies (the authors seem to 
assume tacitly that the boiler efficiency and the 
adiabatic efficiency of the prime mover are equal 
in condensing and non-condensing locomotives), it 


sq. in. abs. $< 


Theoretical heat consumption, 
B.Th.U. per b.h.p. per hour 
Non-condensing 
Condensing 


Theoretical fuel saving by con- | 
densing as percentage of con- 
sumption non-condensing 


With | 
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| importance, steam pressures less than 215 |b. per 
square inch would not be employed as the heat 
consumption is too high. With higher pressures, 
| the theoretical fuel saving by condensing decreases, 

For the steam pressure of 200 Ib. per square inch 
examined by the authors, the theoretical fuel saving 
|} is about 31-9 per cent. ; with their other assump. 
| tions the practicable saving would be only al) ut 
| 11-4 per cent., and for the higher pressures it would 
| naturally be still less. This saving is not likel, 
balance the charges on the much increased costs of 
|the engine. The authors’ proposal to develo) a 
locomotive to save 35 per cent. of fuel by condensing 
(in other respects, entirely equivalent engines) is 
absolutely impracticable for any economical steam 
pressure. 

Claims of fuel saving by condensing have been 
made on various occasions. Some of them 
obviously based on erroneous foundations ; 
were just misrepresentations, credit being given to 
the condensation When a large part of it was due 
to steam pressure or other factors which are no part 


to 
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others 
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6,745 
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can be shown that, if the theoretical fuel consump- 
tion is halved, the practicable fuel saving would be 
35 per cent. This happens to be the figure they 
suggest as the principal aim of a condensing loco- 
motive to be developed. 

The reasoning of the authors is unfortunately 
incorrect. To halve the theoretical fuel consump- 
tion it is necessary to double (100 per cent. gain) 
the theoretical thermal efficiency. Their Fig. 2 
shows only 50 per cent. gain in efficiency, and that 
means a theoretical fuel saving of 334 per cent. The 
theoretical saving of fuel by condensing is expressed 
by the simple formula : 
ni 
1%. 
and the practicable saving by : 


ca = 1 — 


_ Ni 7p %e a 

% 1% Ma 
where 7, 9j are the theoretical thermal efficiencies 
with atmospheric exhaust and with an absolute back 
pressure of 2 lb. per square inch, respectively ; 
Np My are the boiler efficiencies; ,, , the adia- 
batic efficiencies of the prime mover; and 4, 7 
the “ absorbing ” efficiencies. The authors’ assump- 
tions of the various efficiencies lead finally to a 
practicable fuel saving by condensing of about 
13 per cent.; the figure of 35 per cent. which they 
deduce must be regarded as entirely misleading. 
Even the gain of 50 per cent. in the theoretical 
thermal efficiency with 200 lb. per square inch 
initial steam pressure does not seem well founded ; 
as not all particulars are given, it is difficult to 


S,=1 


analyse the figure, but it is probable that formula (4) | 


for boiler efficiency, ignoring the heat in the feed 
water as not acceptable, introduced an additional 
error. 

To arrive at some reasonable and fair comparison, 
let us assume for the non-condensing prime mover 
17 lb. per square inch and for the condensing one, 
2 lb. per square inch absolute back pressure. 
usual to preheat the feed water of a non-condensing 
engine by a portion of the exhaust steam to a heat 
content of, say, 170 B.Th.U. per lb., and, of course, 
in the condensing engine, the condensate is returned 
with its heat (95 B.Th.U. per lb.) to the boiler. 
Naturally, if the merits of condensation only are 
examined. the initial steam pressure and tempera- 
ture must be the same and the quality of machinery 
equivalent. It is interesting to make such a com- 
parison for a series of initial steam pressures ; let 
us assume, for the sake of simplicity, 700 deg. F. 
initial steam temperature for all cases. Neglecting 
the very small work of the feed pump, we obtain 
the accompanying table. 

It is obvious that, if fuel consumption is of 


It is | 


of condensation. The object of this letter is to 
throw light on the fundamentals and the various 
factors in play to prevent repetition of the errors 
committed in the past, particularly on the Continent. 

From the above table the great improvement due 
to increased steam pressure, particularly for non- 
condensing locomotives, will no doubt seem attrac- 
tive. With high pressure, however, “clean” feed 
water would be required and so condensation would 
The practicable fuel saving by con- 
densation is only small—for instance, with a steam 
pressure of 1,500 Ib. per square inch absolute, 
probably it would be well below 10 per 
| perhaps round about 5 per cent.; but even if the 
condenser were not producing any fuel saving and 
served only to cover the added auxiliary power, as 
| if the locomotive worked with a thermal efficiency 
of the non-condensing condition, there would be a 
practicable fuel saving due to increased steam 
pressure of over 30 per cent. compared with that 
corresponding to a steam pressure of 200 lb. per 
square inch non-condensing. But high pressures 
and condensers (for good feed water) are scarcely 
justifiable, on the ground of cost, for 2,000 h.p. 
engines. The American experiment with a 5,000- 
h.p. engine is interesting and the total running costs 
of such an engine are worth careful analysis. 

Yours faithfully, 
B. PocHoBRaDskY. 
Fraser and Chalmers Engineering Works, 
Erith, Kent. 
June 8, 1944. 


be necessary. 


cent., 





ALLOYS FOR HOT-PRESSED 
WATER FITTINGS. 
To THE Eprror oF ENGINEERING. 
Sir,—There is a proposal at present to prepare 
| standard specifications for hot-pressed water fittings, 
| including references to composition specifications for 
suitable alloys for the above purposes. In this con- 
nection we should like to call attention to the follow- 
ing points. 

In a few areas, hot-pressed water fittings, such as 

| ball cocks and ferrules, do not always give the long 
life that one is accustomed to expect from brass 
fittings. One of the causes of premature failure 15 
| believed to be dezincification, in certain waters, of 
the two-phase alloy which is generally employed. 
| It is well known from marine experience that the 
| addition of 1 per cent. tin to brasses of a + 8 struc- 
ture has a powerful effect in reducing their tendency 

| to dezincification, but it is believed that such an 
| addition has not hitherto been made with this object 
to leaded brasses such as those used for the purposes 
l|in question. Preliminary experiments carried out 














JUNE 16, 1944. 


by the British Non-Ferrous Metals Research Asso- 
ciation suggest that 1 per cent. tin is beneficial in 
reducing the tendency to dezincification of two- 
phase brasses containing addedlead. We have found 
that the addition of 0-75 per cent. to 1 per cent. of 
tin to brasses containing 57 per cent. to 59 per cent. 
copper and 2 per cent. to 2-5 per cent. lead does not 
impair their extrusion and hot-pressing characteris- 
tics. 

In any specification that may be drawn up, there- 
fore, we suggest that provision should be made for 
the use of leaded brasses containing up to | per cent. 
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OBITUARY. 


MR. JOHN GILLESPIE. 


WE have learned with regret of the sudden death 
on May 27, at the age of 79, of Mr. John Gillespie, 
| who was associated for many years, as consulting 
| engineer, with the Burmah Oil Company, Limited, 
|for whom he carried out a number of important 

installations of refinery and pumping plant. Mr. 
| Gillespie, who was born in Glasgow on November 27, 





acted as consultants. There he spent the rest of 
his professional life, which included the construction 
|of three pumping stations and the sinking of a 
|number of wells and deep boreholes. He was 
| elected a member of the Institution of Civil Engineers 
| in 1929. 

| On the professional side, the story of Mr. Finch’s 
| career does not differ notably from that of many 
| another waterworks engineer, but he had claims to 
| distinction in the literary field which were somewhat 
| unusual, having written a number of books of 
| considerable general interest. Some dealt with the 


tin as an alternative material to those at present | 1864, was educated at the Dennistoun Academy and | 80urces, distribution and use of water and, in view 
employed. We believe the addition of tin to be/| served his apprenticeship to engineering at the | of his normal occupation, do not invite special 


sufficiently promising to justify not only provision 
for this composition in specifications but also the 


Barrowfield Iron Works, Glasgow, where his father, 
Andrew Gillespie, was then manager. Concurrently 


In several others, however, he left 
engineering alone, to indulge a natural taste for 


comment. 


initiation of practical trials of the alloy under condi- | he attended classes at the Glasgow Technical College, | rural interests and antiquarian research ; and in the 


tions which have been known to give rise to de- 
zincification in hot-pressed fittings of leaded « + 8 
brasses. 


This letter deals only with an alternative com- | 


position of duplex brass not markedly different from 
the types already in use for hot-pressed water 
fittings. There are, of course, other alloys which 
may be employed for this purpose in the future and 
it is desirable that specifications should not be 
framed so as to exclude the use of other materials 
which are shown to be suitable for the purpose. 
Yours faithfully, 
W. C. F. HessBengeRG 
(British Non-Ferrous Metals 
Research Association). 
P. D. CROWTHER 
(Peglers, Limited). 
Euston-street, 


London, N.W.1. 








AN OUTLINE DISTRICT HEATING 
SCHEME FOR LONDON. 
To THe Epiror oF ENGINEERING. 
Sir,—I have read with interest the article by 


Mr. A. E. Margolis, published in your issue of 
May 26, on page 401, under the title given above. 
While agreeing with Mr. Margolis in his general 
conception of the possibilities of such a scheme 
I would like to call attention to one or two detail 
points of disagreement. Mr. Margolis bases a 
number of his points on the assumption that heat 
and electricity can be generated and distributed at 
an overall thermal efficiency of 80 per cent. The 
losses which such a scheme would have to bear 
are the total boiler-house losses, the electrical and | 
mechanical losses of the generating plant, and the 
pipeline losses of the main distribution system. It 
seems hard to believe that this can be reduced as | 
low as 20 per cent. I should have thought that at | 
least 30 per cent. would be required. 

Mr. Margolis also suggests that turbines in existing 
stations can work either as condensing units or, by 
raising the condenser pressure, as water-heating | 
units. This seems to me scarcely practicable from | 
two points of view. The large exhaust blades of a 
condensing turbine would be seriously overheated, 
with resulting distortion, if the machine were run | 
for long periods at an exhaust pressure approaching 
atmospheric. 





It is also unlikely that the conven- | 
tional design of condenser would stand up to opera- | 
tion at the temperatures required for water heating. | 
Trouble would be experienced at the tube glands. | 
Yours faithfully, 

H. Kworr. 
Courtaulds, Limited, 

Foleshill-road, 

Coventry. | 
June 9, 1944. 
| 





TRAINING IN’ SLAVONIC AND East EUROPEAN LAN- | 
GUAGES.—During the 1944-45 session, the University of | 


receiving the diploma of the College on completion 
of the three years’ course. From 1884 to 1886, he 
was a draughtsman at the Barrowfield works, and 
in the latter year was appointed assistant works 
| manager, a position which he held for four years. 
He then went to Darlington as chief draughtsman 
and, later, assistant works manager of the Whessoe 
Foundry and Engineering Company, Limited, leav- 
ing that firm in 1897 to join his father in the 
consulting practice which Mr. Andrew Gillespie had 
|established in Glasgow some four years before, 
and to which he eventually succeeded. 

The firm of Andrew Gillespie and Son specialised 
in gasworks, recovery plant for blast-furnaces, and in 
ammonia and benzol recovery, and included among 
their clients the Burmah Oil Company and the 
Anglo-Persian Oil Company as well as a number of 
gas undertakings. The oil companies’ work was the 
special concern of Mr. John Gillespie, who was 
responsible for many plant extensions and new 
installations, including a pipeline 300 miles long from 
the Burma oilfields to the refinery, a new refinery at 
Bogyok, Rangoon, and the provision of many tank 
installations, all for the Burmah Oil Company. For 
the Anglo-Persian Oil Company he supervised the 
laying of the first oil pipeline and the first refinery in 
Persia, and other large engineering works ; and, in 
conjunction with the late Mr. Andrew Campbell, 
designed their refinery at Llandarcy, in South Wales. 
Eventually, the Anglo-Persian Oil Company formed 
an engineering department of their own to handle 
work of this nature, and in 1919 Mr. Gillespie closed 
down his private practice and entered the service of 


| last of them, Watermills and Windmills, published 
|in 1933, he placed on record the results of an 
|exhaustive study of the mills, and especially the 
| windmills, of the county of Kent, accompanying 
| his commentary and historical notes with a profu- 
| sion of illustrations and a series of maps showing 
| the present or former sites of 136 watermills and 
| more than 400 windmills. As practically the whole 
of the information was obtained by personal inquiry 
| and by investigation on the actual sites, the volume 
| is of considerable value as a record of a branch of 
mechanical engineering, the distribution of which 





| was perhaps more extensive in Kent than in any 


| other of the southern counties of England. 





| **KIMOLO”’’ INSULATING BRICKS. 


Tue placing of a layer of insulating bricks or slabs 

| between the inner lining and the outer walls of furnaces 
results in an important saving of fuel. Moreover, the 

| greater speed with which an even working temperature 
|can be attained throughout a well-insulated furnace 
| increases the throughput and the quality and uniformity 
| of the product. Before the war, insulating bricks were 
made of materials consisting essentially of diatomaceous 

earths and the present need for high outputs, coupled 

with fuel economy, has accelerated the demand for such 

| bricks. As, however, many of the sources of supply of 
| diatomite are no longer accessible it became desirable to 
| produce an equally effective insulating brick from avail- 
able materials. The low heat-transmission properties 

of insulating bricks depend on their minutely cellular 

structure, and, in order to replace diatomite efficiently, 


| the research staff of Kimolo Manufacturers, Limited, 
| an associate company of Cellactite and British Uralite, 
the Burmah Oil Company as their chief engineer. | Limited, 


Terminal House, 52, Grosvenor-gardens, 


In that capacity he was responsible for the electrifica- | London, 8.W.1, investigated an alternative method 


| tion of the company’s oilfields plant, for the con- 


struction of a new refinery at Syriam, Rangoon, and 
for the reconstruction of the plant of the Assam Oil 
Company, when that company was absorbed by the | 
Burmah Oil Company. He retired in 1928. Mr. | 
Gillespie was a member of the Institution of Mechani- 


| cal Engineers, of the Institute of Petroleum, and of | 


the Institution of Engineers and Shipbuilders in | 
Scotland. 


MR. W. C. FINCH. 


Tue study of windmills is a hobby which has | 
attracted many engineers in recent years, but few 
have explored it so exhaustively as did Mr. William 
Coles Finch, for more than 40 years resident engineer 
to the Brompton, Chatham, Gillingham and Roches- 
ter Water Company, and their successors, the Chat- 
ham and District Water Company. Mr. Finch, who 
died at Chatham on June 6, was’79 years of age, 
and had been living in retirement for some years. 

Mr. Finch received his engineering training with 
the firm of John Foord and Sons, Government con- 
tractors, entering their service in 1878, at the age 
of 14, and spending ten years in their office and a 
further two years on outside work. In 1890, he 
became assistant to the late Mr. William Banks, 
then engineer and surveyor to the corporation of 





| involving the “ leavening ” of brickmaking clay. 


As 
result of this work the Kimolo insulating brick was 
uced. These bricks are made by intimately blend- 


a 
P 


|ing with a graded and refined Kentish clay a finely- 


divided material which is gasified during the initial 
firing of the bricks, leaving minute insulating cells 
evenly distributed throughout the mass. 

That the bricks have excellent heat-insulating proper- 
ties is indicated by tests carried out at the National 
Physical Laboratory. When the cold-face temperature 


| is 25 deg. C. (77 deg. F.), and the hot-face temperature 


500 deg. C. (932 deg. F.), the heat transmitted, in 


| B.Th.U. per square foot per hour, per | in. thickness, 


per deg. F. temperature difference, is 1-15. With 
the same cold-face temperature but with a hot-face 
temperature of 700 deg. C. (1,292 deg. F.), the figure for 
the heat transmitted is 1-3 B.Th.U. With a cold-face 
temperature of 30 deg. C. (86 deg. F.), and a hot-face 
temperature of 900 deg. C. (1,652 deg. F.), the figure is 
1-45 B.Th.U. The makers state that the correspond- 
ing conductivities of a good pre-war diatomite brick 
were, respectively, 1-2, 1-3 and 1-4 B.Th.U. The 
crushing strength of Kimolo bricks ranges from 225 lb. 
to 250 lb. per square inch and their weight, from 45 lb. to 
50 Ib. per cubic foot. Tests for refractoriness, conducted 
by the British Refractories Research Association, 
indicate that the bricks “‘ squat ” at 1,200 deg. C., while 
tests for contraction have shown that no movement 
takes place up to the burning temperature of the brick, 
which is approximately 900 deg. C. Thus, at a tem- 
perature of 850 deg. C., the bricks exhibit no volume or 
linear shrinkage, while, at 900 deg. C., the volume 


London School of Slavonic and East European Studies | Rochester, being principally employed on the Strood | shrinkage is 2-6 per cent., and the linear shrinkage 


will offer special part-time courses in Russian, Polish, 
Czechoslovak, Serbo-Croat, Bulgarian, Hungarian and 
Roumanian, for the training of personne] for foreign | 
trade, at 12, Cavendish-place, London, W.1. Forms of | 
enrolment and further particulars may be obtained from | 
the secretary of the School, whose address, until August | 
ll, is 15, Gordon-square, London, W.C.1 (Telephone: | 





Water Works and on various extensions, pumping | 
plant, etc., installed under the supervision of the | 
consulting engineers, Messrs. John Taylor and Sons. | 
Later he was appointed engineer and manager of | 
the Higham and Hundred of Hoo Water Company, 
but relinquished this post in 1896 to return to) 


0-87 per cent. We understand that Kimolo bricks 
have given efficient service for some time past as a 
backing to boiler-furnace linings, in economiser and 
superheater settings and flues, as a lining in hot-blast 
stoves and gas mains in blast-furnace installations, and 
in eonnection with steel furnaces, annealing ovens, soak- 
ing pits and other metallurgical plant. The bricks are 


EUSton 1440). As from August 14, the address will be | Rochester as resident engineer to the water company | also used in coke-ovens, gasworks and chemical plants, 


12, Cavendish-place, London, W.1. 





| previously mentioned, for whom also Messrs. Taylor | and in the pottery, cement and other industries. 
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ROTARY CONVERTERS.* | auxiliary machine could be obtained. ' According to 
| the setting of the regulator, the auxiliary machine 

In recent years, the rotary converter has lost a great | operated either as a motor or a generator; that is to 
deal of its industrial importance, having been largely | say, it took mechanical power from the shaft or delivered 
superseded by the static equipment of the mercury-are | mechanical power to the shaft. These rotary conver- 
rectifier. The field of application is now mainly limited | ters had no commutation poles and although they are 


to the operation of low-pressure electrolytic plant, since | among the oldest of their kind, they are to some extent | 


for low pressures this machine is still superior to the | still in service. With all of them, however, difficulties 
rectifier from the point of view of efficiency. Further | have been experienced in operation, the largest unit, 
applications comprise those purposes for which the | in particular, which was used for street-tramway work, 
machine has certain advantages, such as the simplicity | tending to flash-over at the commutator. The experi- 
of voltage sub-division, which can be obtained in this | ence obtained from the operation of these machines led 
way by using the star-point of the transformer. An|to a closer examination of their design details, 
example of this was provided by the 4,200-kW, 11,000- | so that subsequent large units had only one turn per 
volt, 25-cycle converter which was supplied by the| commutator segment, and the working pressure 
Brown Boveri Company in 1927 to the New York | between neighbouring commutator segments was re- 
Edison Company for the three-wire direct-current light | duced. The reduction of the specific current loading 
and power system of New York at 2 (120-150) volts. resulted in a utilisation factor of 2-5, this value being 
A further advantage of the rotary converter is the | used for machines of about 1,000 kW, while for smaller 
possibility of transforming direct-current to three-phase | units (50 kW to 150 kW) the value was 1-5 for six-phase 
current as an emergency measure when the alternating- machines and 1-2 for three-phase machines. The 
current supply fails. 

The narrowing of the field of application of the rotary | respectively, per centimetre of armature periphery. Up 


converter was initiated and accelerated by the change- | to 1906, the power rating per pair of poles for rotary | 
over of municipal power stations from direct-current to | converters was substantially the same as for these | 


alternating-current. In view, however, of the immense | machines. 
industrial importance throughout the world, and parti- The introduction of commutation poles about 1907 
cularly in America, which this interesting machine | did not at first give the results expected as regards 
achieved during the first 30 years of the century, a | improved performance. Since the auxiliary alternating- 
survey of its development up to the present time | current machine was retained for voltage regulation, 
appears to be justified. The outstanding constructional | account had to be taken of the fact that the main 
feature of the machine is that a common armature | machine was not acting merely as a mechanically 
winding carries simultaneously the alternating and the | unloaded converter but, according to the setting of the 
direct currents, and it is only this type of converter | field regulator of the auxiliary machine, the converter 
that is considered below. was either loaded as a motor or driven as a generator. | 
Whereas in a motor-generator electrical energy is | For this reason, the armature field which the com- | 
converted into mechanical energy and back again into | mutator poles were required to compensate, changed 
electrical energy, in a rotary converter, the transforma- | as the load on the auxiliary machine changed, so that 
tion of alternating-current into direct-current and | it was necessary to ensure that the excitation of the | 
vice versa is a purely electrical process; the shaft of | commutation poles should be made dependent upon 
the machine transmits no torque except when, for | the nature of the load. In America this was done by 
purposes of voltage regulation, it is coupled to an/| means of a wattmeter type of relay operating through 
auxiliary alternating-current or direct-current machine | a special auxiliary machine and controlling the excita- 
in accordance with the principle explained below. | tion of a separate winding on the commutation poles. 
The single winding of the armature carries the difference | In Europe, the problem was met by the use of a winding 
of the alternating-current supply and the generated | which was in series with the direct-current leads of the 
direct-current, and this difference reaches a minimum | rotary-converter armature. For the field exciter, an | 
value when the machine is carrying only “ active ” | unsaturated machine was used having a regulator which 
alternating-current. Forcos ¢ = 1, the current heating | was coupled with the regulator of the auxiliary machine. 
loss of the three-phase converter amounts to 56 per| This method, however, involved certain practical 
cent. of the loss in a corresponding direct-current | difficulties and eventually the auxiliary machine was | 
generator, while for a six-phase converter the heating | abandoned and the induction regulator took its place. | 
loss is only 27 per cent. of that in the corresponding; Rotary converters without an auxiliary alternating- 
direct-current machine. This favourable characteristic | current machine, however, were not free from difficul- 
of the rotary converter accounts for its very high | ties. Due largely to the cyclic change in the positions 
efficiency, which is hardly exceeded by any other type | of the six slip-ring tapping points to the armature wind- 
of machine. The ratio of the alternating to the direct- | ing, a harmonic of six times the supply frequency was 
current voltage is fixed, being a geometrical charac- | developed in the armature current and, consequently, a 
teristic of the armature winding, and, in consequence, | pulsation of the commutation-pole flux was produced, 
the regulation of the direct-current voltage can only | with the result that, even when the excitation of the | 
be effected by varying the alternating-current supply | commutation poles had been most carefully adjusted, | 
pressure; the “split-pole” converter, it may be/| it was not possible to obtain perfectly sparkless com- 
observed, has never attained any industrial importance. | mutation. For example, after a lengthy run it was 
The first three-phase rotary converter was shown at | noticed that six black spots per pair of poles had formed 
the Frankfort Exhibition in 1891, although the earliest | on the commutator surface. As soon as it was realised, | 
types of converter were developed, chiefly in America, | that this was due to the cyclic pulsation of the com- 
by Bradley in 1888 and later by B.G. Lamme. A few | mutation-pole flux, the obvious remedy was applied | 
small machines which gave satisfactory service were | and the reluctance of the magnetic circuit of the com- 
designed by Dolivo-Dobrowolsky, who afterwards con- | mutation poles was increased—one way of doing this | 
structed, in 1899, units of 550 kW, 1,100 kW, and | being by an increase of the air-gap under these poles. 
1,250 kW, respectively, all of which had 24 poles, so | The subsequent advance made in the design of 1,000-kW 
that the power per pair of poles was relatively small. | 500-volt rotary converters between 1906 and 1914 will 
On the other hand, both the specific current loading of | be seen from Table I. 
340 amperes per centimetre of the armature periphery 
ND'L 3-08 kW per | 
revolution per minute per cubic metre, were sur- 
prisingly large values for those early days. The 
mean value of the pressure per commutator seg- 


TABLE I.—Development of Rotary Converters. 





and the utilisation factort C = 


1906. 1908 | 1910. 1913. 1914. 





18 poles | 16 poles | 


ment was 20-4 volts for the 1,100-kW unit and | ,.°33%-P-™) 375 rpm.) 500 rpm.) | : 
a , A . 32,000 kgs. | 25,500 kgs. | 21,000 kgs. | 15,000 kgs. | 12,000 kgs. 

23-1 volts for the 1,250-kW unit, and these figures > ‘ at 
must also be considered to be very high values | 
for that time. The armature winding was of the| After the last war further notable advances were 
parallel type, having two turns per commutator | made, and in 1925 a rotary converter rated at 3,000 kW, 
segment. The secondary of the three-phase supply 300 volts,and 25 cycles was built, the regulation for which 
transformer was wound as a double-star and connected | W48 provided by an induction regulator. The general 
to the six slip-rings of the machine. practice was to connect the regulator in the low-tension 
Voltage regulation was obtained by means of an side of the transformer but for very large units, and for 
auxiliary alternating-current machine of the same machines of high current rating for electrolytic work, 
number of poles and fitted on the same shaft, the setting the regulator was connected in the high-tension circuit. 
of the two machines being arranged so that the respec- For small ranges of regulation, choke-coils in series with 
tive pressures were in phase. The pressure of the the slip-ring leads were used, and since such a method 


12 poles 





| 


| specific current loading was 80 amperes and 160 amperes, | 


auxiliary machine could be adjusted by field regulation 
and could also be reversed, so that a total variation of 
the supply pressure equal to twice the pressure of the 





* Translated from Elektrotechnik und Maschinenbau, 
January 16, 1942, page 42. 

+ W is the power in kW, N the speed in r.p.m., D the 
diameter of the armature in metres, and L the axial 
length of the armature in metres. 


requires a relatively large reactive load from the supply 
mains when the converter is working at light loads, | 
the device was used only for small machines. 

During the earlier period of development, the starting 
of rotary converters was effected either from the direct- 
current mains or from the alternating-current mains by 
means of an induction motor having one pair of poles 
less than the converter, so that synchronous speed could 
be reached, fine adjustment of the speed for synchronis- | 


JUNE 16, 1944 


| ing being obtained by means of a resistance in the rotor 
| circuit of the induction motor. Otherwise, the slip. 
rings of the rotary converter were connected to the 
alternating-current mains through choking-coils and 
| the machine pulled into step as soon as the speed 
reached a value sufficiently close to synchronism. [or 
this method of starting, the choking-coils took pre. 
dominantly reactive current and were designed so that 
| they absorbed about 70 per cent. of the supply pressure. 
The machine was then excited to bring the power factor 
| to unity so that the slip-ring pressure became ap 
| proximately equal to the supply pressure and + |, 
choking coils could then be short-circuited. 
Self-starting by means of damping grids event 
came into almost universal use, although in the dey: 
ment of this starting process considerable difficult, 
encountered and sparking at the commutator di 
| the e.m.f. induced in the short-circuited coils had 
be eliminated by means of special devices. In America, 
brush-lifting arrangements were employed and operate: 
so that the brushes could be lifted from the commut 
by a handwheel or lever during starting and th: 
| replaced when the machine had reached full speed ; 
only one brush of each set was kept in position on the 
commutator in order to provide the excitation current 
| for the field. In Europe, however, a different method 
was used. Earlier rotary converters were almost 
universally fitted with copper-rod damping grids aid 
in slots in the pole faces, these slots being spaced so 
that they were a whole multiple of the pitch of the 
armature slots, the purpose being to eliminate the losses 
due to field pulsations. For such conditions, starting 
depended upon the position of the grids with respect to 
the armature when the machine was at rest, and the 
supply pressure at the slip-rings had to be set at a 
sufficiently high value to ensure starting under the most 
unfavourable conditions as regards this relative position 
of the armature when at rest. By replacing the copper 
damping rods with narrow rectangular bars of high 


| specific resistance material, placed in slots of a suitable 


pitch, starting could be made equally good for all! 
positions of the armature when at rest, and in this way 
the supply pressure for starting could be notably 
reduced so that the sparking trouble was largely 
eliminated. 

In more recent times, the practice was developed of 
switching the rotary converter into circuit only when 
needed, and in America special arrangements wer 
made by which automatic starting could be obtained. 
For example, railway substations, the operation of 
which was completely automatic, were installed. When 
a train was approaching the substation the rotary 
converter was automatically started and as the train 
receded, the converter was automatically shut down. 
In this way, the necessity for substation personnel was 
eliminated. These developments, however, had no 
appreciable effect on the design of the machines. A 
rotary converter built in 1938 for this type of equipment 
was rated at 1,050 kW, 242 volts, 750 r.p.m., having a 
utilisation factor of 6-2 and a specific current loading 
of 702 amperes per centimetre of armature periphery. 

An important special application of the rotary con- 
verter is found in the Kramer cascade system for sub- 
synchronous speed control. This system comprises a 
main induction motor the speed of which is to be con- 
trolled and the slip-rings of this motor are connected 
to the slip-rings of the rotary converter which is 
mounted on a separate shaft. The direct-current side 
of the converter supplies current to a motor mounted 


| on the shaft of the induction motor. If the motor load 


is increased, the pressure and the frequency at the slip- 
rings will increase and consequently the speed of the 
| converter will increase, and vice versa. The corres- 
| ponding accelerating and braking torques, however, 
gave rise to considerable practical difficulties when 
|commutation poles were used for the rotary con- 
verter and even to-day, if the speed of the set varies 
| continuously, the satisfactory design of the commuta- 


10 poles 6 poles | tion-pole system is not an easy problem, a characteristic 
600 r.p.m.| 1,000 r.p.m. | feature of such machines being the exceptionally large 


air-gap found to be necessary for the commutation 
les. 

Difficulties have arisen due to the tendency of the 
converter to “‘ hunt ” when running at low frequencies, 
and for this reason, the damping grids are made of 
massive copper bars set in slots in the pole faces as 
well as arranged in the inter-polar gap, the short- 
circuiting end connections for these damping bars being 
also made of unusually large cross sectional area. In 
order to improve the damping characteristics, the grid 
bars project well into the air-gap and reach almost to 
the surface of the armature. The eddy-current losses 
to which this arrangement gives rise are tolerable at 
low frequencies but at 50 cycles they become pro 
hibitively large. The Kramer cascade set operates at 
unity power factor, the reactive current of the induction 
motor being supplied by over-excitation of the con- 
verter field. 

The largest rotary converter yet built with the 
Kramer system is used for the flexible coupling of a 
single-phase supply network at 45-3 cycles to a three- 
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phase system at 50 cycles. The single-phase synchron- | 
ous machines for the two frequency converters are each | 
rated at 9,000 kVA and the two six-phase rotary con- | SPEAKING last week at the annual luncheon of the 
verters are each designed for 380/660 kW at 48/91 r.p.m. | Metropolitan Mayors’ Association, Lord Woolton, 
(that is, 3-2/6-1 cycles) and 254/390 volts. The con- | Minister of Reconstruction, stated that a five years’ 
verters have eight poles, the utilisation factor is 4-38, | public works plan, to be put in hand instantly should 
and the specific current loading is 443 amperes per | employment drop suddenly, was part of the Govern- 
! centimetre of armature periphery. This frequency con- | ment’s work-for-all-scheme after the war. An essential 
verter set was put into service in Frankfort-on-Main in | part of the proposals, he said, lay in a field in which 
1926 and, so far as is known, is the only one of its | local and central authority could co-operate. To- 
kind in existence. 


LABOUR NOTES. 
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| gether they must work out proposals for public works 
and decide what work should be put in hand. Some- 
| times work which a local authority desired to begin | 
| would have to be held back. Sometimes they would 
| have to press forward with work in order to provide 
employment, put more money into circulation, and 
| increase the demand for consumable goods, which, in 





TRAINING OF CHARGE-HAND 
WELDERS. 


bodies of employers and employees and 1,0001. the result 
of the operation of sliding scales based upon fluctuations 
in the cost-of-living index number. Nearly all the 
remainder were the result of direct negotiations between 
employers and workpeople or their representatives. The 
whole of the decrease took effect on a sliding scale based 
upon the proceeds of the coal-mining industry. 


The number of disputes involving stoppages of work, 
reported to the Ministry of Labour and National Ser- 
vice as beginning in April, was 148. In addition, 35 
stoppages, which began before April, were still in pro- 
gress at the beginning of that month. The approximate 
number of workpeople involved in these 183 stoppages, 
including workpeople thrown out of work at the 
establishments where the disputes occurred, though not 


Durine the past 20 years, welding has been adopted 
to an increasing extent as a production method in the 
engineering industry, and, particularly since hostilities 
commenced, very rapid strides have been made, 20,000 
additional war-time welders having been trained in the 
works in which they are employed, in Ministry of Labour 
training centres, in technical colleges, and in schools 
run by welding-material manufacturers. For simple 
operations men and women welders have been trained 
in a few days or weeks, and are giving satisfactory 
service, but with the progressive influx of welding 
operatives, the relative proportion of really skilled 
welders has steadily declined. To meet the need which 
has arisen for a considerable number of charge-hands 
and foremen welders, the Admiralty and the Ministry 
of Supply have collaborated in setting up a special 
training centre at Portobello, near Edinburgh, where 
men, selected by their firms, are given a three weeks’ 
course of instruction in the elements of welding prac- 
tice. The course includes lectures on welding tech- 
nique, metallurgy and welding-shop practice, costing, 
the reading of drawings, and measures for avoiding 
distortion. Practical demonstrations of modern welding 
technique are also given, during which the use of deep- 
penetration electrodes, heavy-gauge electrodes for 
fillet welding, vertical welding methods, and recent 
developments in the art are demonstrated, and students 
ure given an opportunity for practice if not already 
familiar with them. 

It is realised that much of the benefit of the course | 
arises from the opportunity given to men to meet and 
talk with others who are doing similar work in other 
districts and industries, and the social side of the 
course has been developed to enable students, when not 
at lectures, to associate and discuss their problems. In 
this way, men who have recently entered the industry 
learn from older and more experienced craftsmen. The 
lectures last about an hour and are followed by a 
discussion period which has been found advantageous. 
The students are encouraged to take notes and time 
is allowed for them to consult the lecturing staff for 
additional information ; a library of technical books is 
provided for the use of students. Billets, near the 
Centre, are found for students by the Ministry of 
Labour and National Service. Reports from firms 
who have sent men to take the courses indicate that 
these are effective and that the students return to 
their works better equipped and with more confidence, | 
For the time being, and until June 26, no further | 
applicants can be accommodated, but we understand 
that there will be vacancies after that date. Applica- 
tions for enrolments and further particulars concerning 
the cost to employers and all other financial arrange- 


| 
| 





turn, would create employment. 


But always, the Minister declared, we must be ready, 
as we were not ready in the past, when a sudden fall 
in employment took place, to put in hand without any 


delay, work for which plans had already been worked 
out in detail. The moment the curve indicated that 


employment was beginning to decline, public action 


would come in to check the fall. 


The Lancashire, Cheshire and North Wales Federa- 
tion of Trades Councils and Trades and Labour Coun- 
cils recently adopted a resolution expressing the opinion 


| that a 40-hour working week and an annual holiday 


with pay of at least two weeks should be made law by 
Parliament, to come into force at the end of the war, 
and that to ensure its adoption in all countries, the 


reform should be included in the terms of the peace | 


settlement. Mr. Ellis Smith, M.P., who moved the 
resolution on behalf of the executive, said that if the 
reform were included in the peace settlement, it would 
get rid of the argument of employers in this country 
that they could not reduce hours because of the longer 
hours worked in other countries. 





The joint claim of the Amalgamated Engineering 


| Union, the Transport and General Workers’ Union, 


and the National Union of General and Municipal 
Workers for “ a substantial advance in the wage rates 
of women employed in the engineering industry was 
again discussed with the Engineering and Allied 
Employers’ National Federation in London last week. 
There was failure to agree on terms of settlement, and 
the unions decided to report the difference to the 
Ministry of Labour and National Service with a view to 
its reference to the National Arbitration Tribunal. 


Writing in Labour, an official organ of the Trades 
Union Congress, Sir Walter Citrine welcomes the 
emphasis which the White Paper on employment gives 
to the need for international collaboration. 
Trades Union Congress,” he writes, “has long urged 
such a policy, and the support which our delegation, 
at the Philadelphia conference of the International 
Labour Organisation, gave to the widening of the 
activities of that organisation, and to every proposal 
for closer international collaboration, is an evidence of 


our faith that ultimately a lasting solution must be 
found in the international sphere.” 


* The | 


themselves parties to the differences, is estimated at 
| about 207,000, and the aggregate number of working 
days lost, during April, at nearly 720,000. 


In the 148 stoppages which began during April more 
than 34,000 workpeople were directly involved and 
nearly 4,000 indirectly involved—were, that is, thrown 
out of work at the establishments where the disputes 
occurred, though not themselves parties to them. In 
the 35 stoppages which began before April and were 
still in progress at the beginning of that month, the 
total number of workpeople involved during April, 
either directly or indirectly was about 169,000. Of all 
the stoppages of work through industrial disputes 
known to have been in progress at some time in April, 
| the coal-mining industry accounted for 98, involving 
more than 140,000 workpeople and resulting in an 
aggregate loss of nearly 490,000 working days. 


Of 178 stoppages of work, owing to disputes, which 
came to an end during April, 79, directly involving 
17,200 workpeople, lasted not more than one day; 43, 
directly involving 9,200 workpeople, lasted two days ; 
13, directly involving 2,400 workpeople, lasted three 
days ; 25, directly involving 15,500 workpeople, lasted 
from four to six days, and 18, directly involving 154,700 
workpeople, lasted over six days. 


Of the 148 disputes, leading to stoppages of work, 
| beginning in April, 17, directly involving 4,000 work- 
| people, arose out of demands for advances in wages, 
jand 67, directly involving 12,800 workpeople out of 
| other wage questions; three, directly involving 200 
| workpeople, out of questions relating to working hours ; 
| 10, directly involving 2,900 workpeople, out of questions 
| respecting the employment of particular classes of 

persons ; 47, directly involving 12,800 workpeople, out 
of other questions relating to working conditions ; and 
four, directly involving 1,600, out of other questions. 


Revised statistics relating to strikes and lock-outs 
| in 1943 have been issued by the Ministry of Labour and 
| National Service. They show that 1,785 stoppages 
| began during the year involving 559,000 workpeople 
and an aggregate loss of 1,810,000 working days, com- 
pared with 1,303 stoppages, involving 457,000 work- 
| people and a loss of approximately 1,527,000 working 
| days in 1942. Nearly one half of all the stoppages 
| reported in 1943, and of the aggregate loss of working 
days involved, occurred in the coal-mining industry. 
|The metal, engineering, and shipbuilding industries 


ments may be obtained on application to the Super- 
intendent, Ministry of Supply Welding Training Centre, 
Marine-gardens, Portobello, Midlothian. 





ASSOCIATION OF AUSTRIAN ENGINEERS IN GREAT BRI- 
TAIN.—The next meeting of the Association of Austrian 
Engineers, Chemists and Scientific Workers in Great 
Britain will be held at 7.15 p.m., on Monday, June 19, 
at the Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, London, S.W.1, when Professor P. 
Gross will deliver a lecture on “ Planning and Education 
for Technical Research.”’ 


Centre, 69, Eton-avenue, Swiss Cottage, London, N.W.3, 
when Dr. B. Broda will speak on “ Prominent Austrian 
Scientists.” 


RAILWAY CARRIAGES FOR STAFF LIVING QUARTERS.—To 
ensure that permanent-way staff engaged on work away 
from their homes shall be comfortably accommodated, 
the London and North Eastern Railway has converted 
eight six-wheeled passenger coaches and six Pullman cars 
into self-contained living quarters, with beds, wash basins, 
cooking facilities and everything else necessary for a 
short period of residence. The six-wheeled vehicles can 
each accommodate eight men, and the Pullman cars can 
each provide for sixteen men. These temporary homes 


have been allocated to various districts, and already they 
have proved of great utility. 
are being similarly converted. 


A further six Pullman cars 


A subsequent meeting will be | 
held at 7.30 p.m., on Monday, July 3, at the Austrian | 


| was the result of arrangements made by joint standing ' about 2,450,000 in 1916 to nearly 5,900,000 in 1918. 


| Mr. Lawther, president of the Mineworkers’ Federa-| accounted for approximately one-third of the total 
tion of Great Britain stated at the close of a meeting | number of stoppages and about the same proportion 
of the executive in London last week that it had been | of the aggregate number of working days lost. In the 
decided to support the Trades Union Congress and the | transport industry nearly 50,000 working days were 
Labour Party in their attitude over the new defence | lost in a stoppage involving about 12,000 passenger 
regulation 1AA. road transport employees. 


Wages questions, as a whole, accounted for more 
me aed enithentiden amtnhe Gti taduatn than one-half, both of the total number of stoppages 
peta wate note papain ise. tod } ~~ 4 i wit = ~— beginning in 1943 and of the workpeople directly in- 
in which increases were reported included road hau ge ;! volved therein. The relatively few disputes which 


gas supply; electricity supply; textile bleaching, | .pose on questions of hours of labour accounted for 
dyeing and finishing; the seed crushing, compound | ‘ ° , . 2 
food, and provender industry ; and certain sections of only some 2 per cent. of the workpeople directly 


the wholesale and retail distributive trades. ‘There was | Involved in. disputes. SeoP Pages in ccs or hour), the 
a small reduction in the wages of colliers in Leicester- | pote ne eo & pestoohe ietemn ‘off _ saat working 
shire, due to the operation of a sliding scale agreement. | ules and discipline, were responsible for nearly two- 
fifths of the total number of stoppages and for one 
quarter of the workpeople directly involved. 





The principal groups of workpeople affected by 
increases in rates of wages or war bonuses during April 


Statistics are not yet available as to the numbers of 
workpeople in the coal-mining industry whose wages | 
were increased or as to the aggregate amount of increase T= 
in weekly wages as a result of the new agreement. In|} Two out of every five stoppages in 1943 ended in a 
the other industries covered by the statistics of the | resumption on employers’ terms without negotiation. 
Ministry of Labour and National Service, the changes The aggregate number of working days lost through 
in rates of wages or war bonuses, reputed to have come | Stoppages of work due to industrial disputes, though 
into operation in the United Kingdom in April, resulted | larger than that for any of the five preceding years was 
|in an aggregate increase estimated at about 170,000/. | equivalent to only a small fraction of one working day 
| in the weekly full-time wages of about 920,000 work-| per head when averaged over the whole of the wage- 
| people, and in a small decrease in those of about 7,000 | earning population. During the last war, the aggregate 
| workpeople. Of the increase of 170,000/., about 55,000/. numbers of working days lost in disputes ranged from 
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TEMPERATURE EFFECTS ON THE 
STRENGTH OF WOOD. 


An interesting investigation is now being carried | 
out at the Forest Products Research Laboratory, 
| 


variations of temperature on the strength properties of | 


contents. The object of the investigation is to ascertain 
how far the temperature factor should be taken into 
account when designing structural work and in routine | 
testing. Obviously, if the strength properties are mark- 
edly affected, the results obtained in testing when the 
operations are carried out at different, and perhaps 
unknown, temperatures are not comparable and may 
thus be misleading. The work, so far as it has gone, 
indicates that it is desirable to adopt a standard tem- 
perature for assessing and expressing strength pro- 
perties in respect of all the three products referred 
to above. It is hoped that, when the investigations 
are complete, it will be possible to publish a full de- 
scription of the experimental details and results. In 
the meantime the summary given below may be of 
interest. It is based on a short account (Reprint 
No. 83) by Mr. P. H. Sulzberger, B.Sc., issued 
by the Division of Forest Products, Crown Copyright 
reserved. 

Tests so far completed have been made at a moisture 
content of 15 per cent. only; similar work at other 
moisture contents is, however, well advanced. The 
effect of specimen temperature at the time of testing 
on some strength properties of solid wood has been 
investigated for six Australian species and for Sitka 
spruce between the temperatures — 10 deg. C. and 
60 deg. C., and for nine other Australian species 
between 10 deg. C. and 20 deg. C. The properties 
examined were: maximum crushing strength of 
solid wood in compression parallel to the grain (2 in. 
by 4 in. by }$ in. specimens); modulus of rupture, 
modulus of elasticity, fibre stress at elastic limit, 
and deflection at failure in static bending (10 in. 
by § in. by in. specimens) ; and radial and tangential 
toughuess (10 in. by § in. by @ in. specimens). In 
addition, compression, static bending, and shear tests 
have been made on A.S.T.M. standard size specimens 
vi Hoop pine, though the temperature range was more | 
restricted. It has been found that temperature has | 
a marked effect on all the properties so far examined. | 
In all the species, every property, except toughness | 


and deflection at failure in bending, decreases with | | 


increasing temperature. Such effect on toughness as | 
does occur is towards an increase at higher tempera- 
tures. above 20 deg. C., but the effect is not constant 
for the different species. Deflection at failure in static 
bending increases very considerably for all species with | 
increase in temperature and the increases in toughness | 
are considered to be probably due to this effect, the 
increase in plasticity more than compensating for 
decreasing strength. The effect of temperature on the | 
maximum crushing strength and modulus of rupture 
has been found to be linear over the temperature range 
examined. The modulus of elasticity varies, in a more | 
or less linear way, over the range from 20 deg. C. to} 
60 deg. C., but the temperature effect becomes pro- | 
gressively less as the temperature is reduced below 
20 deg. C. ’ | 
The plywood material tested was made of Hoop pine, | 
in three plies with a total thickness of 4 in., hot-setting 
urea-formaldehyde being employed as the adhesive. | 
The nominal moisture content was 15 per cent., and the 
tests were made in directions parallel, perpendicular, | 
and at 45 deg. to the grain of the outer plies. The 
temperature range was from — 10 deg. C. to 50 deg. C. 
The maximum crushing strength varied as follows : | 
Taking the value 100 to represent the crushing strength 
at 20 deg. C., when the load was parallel to the grain, 
the strength was 126 at 10 deg. C., and 71 at 
50 deg. C. With the load perpendicular to the grain 
the corresponding figures were 129 and 75, and at 
45 deg. to the grain they were 120 and 81. No signi- 
ficant change has been observed in tensile strength 
and modulus of elasticity in tests parallel and perpen- 
dicular to the grain, but those in which the load was at 45 
deg. to the grain showed decreases with rise of tempera- 
The tests of adhesives, which were all for shear 


ture. 
strength, were made on casein, urea formaldehyde an 


phenol formaldehyde, the temperature range lying be- 
tween — 10 deg. C. and 50 deg. C. Again, taking a figure 


MERCHANT SHIPS.—III.* 
By J. Mayer, B.Sc., and R. F. Davis, M.Sc. 


It is a matter of regret that Mr. Austin’s specifica. | 
Princes Risborough, in order to determine the effect of | tion,t admirable as it is for its specific purpose, if | 50-per cent. overload rating, which may be cont 
followed to its logical conclusion, would preclude | for a comparatively long period, the heat release 

wood, plywood and glued joints at various moisture contributors from presenting more advanced ideas. | furnace has been limited at the normal rating t 
_ It is considered that these ideas might now be very | conservative figure of 70,000 B.Th.U. 
usefully brought to the notice of those shipbuilders | per hour (3-8 


desirous of appraising their merits for installation in 


the many new vessels that will be required in the | 


immediate future. With this in mind, the authors 


trust that they may be pardoned for departing from | 


the specification in certain respects. The limits 
imposed as to operating conditions are accepted with 
the reservation that they represent well-established 
practice which, however, might very well be extended 
when considering future policy. 

Land development of the bent-tube boiler has been 
so intense in the last decade that its general adoption 
in marine practice appears perfectly logical. In general, 
the advantaze of bent-tube boilers over the sectional 


Fig.1. 
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marked, as in the present 
instance, where two units are placed symmet; cally 
about the ship’s centre line with a common di ‘ 
wall, as shown in Fig. 4, opposite. 

Since the boilers are specified to be capable of a 
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per cubi 
Ib. of oil per cubic foot per hour 
obtain satisfactory furnace conditions for mana, 
and port operation, the furnace floor and burner 
are of refractory construction. The other fur 
walls and the roof are fully water-cooled, giving 
of cooled to refractory wall surface of 1-5: |. 
cooled furnace walls consist of tubes, 2 in. in dian 
equally spaced with only 4 in. clearance bet 
them. Their lower ends are expanded into conn 
headers which are linked to the boiler circulati 
feeder tubes below the refractory floor, whik 
upper ends are continued to form a water-cooled poof 
and discharge into the main steam drum. The tio 
of feeder to riser tubes is 1 : 4, the adequacy of which 
has been fully established 
both by calculation and 
practical experience. Gene. 
rally speaking, it has been 
found unnecessary to assist 
the circulation by the use 
of external unheated down. 
comers between the top and 
bottom drums; this js 
considered desirable only in 
the case of very high pres 
sures, or exceptional rates of 
steam generation. 

The front 
bank consists of three rows 
of widely spaced 2-in 
tubes, immediately behind 
which a horizontal super 
heater is arranged. Behind 
the superheater comes the 
main bank of 1}-in. tubes, 
The baffling is simple, but 
is sufficient to ensure the 
flow of the gases over the 
full depth of the bank, one 
main vertical baffle 
arranged behind the super. 
heater combined with a 
short directional baffle 
below the top drum. The 
baffles are of 12-gauge heat 
resisting alloy plate (12 
per cent. chromium), and 
have position spacers, spot- 
welded on to them, which 
are clipped to the tubes 
ahead of the baffle. The 
plates are crimped to over- 
lap and form a tight 
horizontal joint. 

Both drums are preferably 
of welded construction 
throughout. The vertical 
arrangement of drums and 
tube bank affords a natural 
rigidity, but a boiler 

- structure of suitable stiff. 
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| header type lies in their greater flexibility in design to 
| suit available space conditions. 


practice. In particular, the type of boiler shown in 
Fig. 1, having a water-cooled furnace combined with 


They produce more | of roll of 45 deg. and a pitch of 30 deg 
| steam per cubic foot of space occupied, and weigh less | drum is carried on two saddles, the front one being 
| per pound of steam produced; they are not limited rigidly held and the rear one being provided with 
| with regard to pressure conditions. Therefore, they slotted holes for expansion. Similar provision is made 
may be considered to be ideally adaptable to both the|for the support and expansion of all the pressure 
present requirements and future trends of marine 


| 


ness is combined with the 
necessary casing members 
and the whole unit is designed to withstand an angle 
The water 


parts. 
The tubes forming the roof of the furnace, with the 


riser tubes from the rear-wall upper header passing 


|a deep connecting bank of tubes, gives a high steam | above them, are backed by tiles which are carried by 


capacity in relation to the space occupied; it has a/| support castings bolted to the steelwork at the front- 
high thermal recovery relative to draught loss; and/end casing and sliding on angles welded to the rear 


d| advantage of the height available for the production 
| of thermal head essential to circulation. 

The design put forward is based on the current | behind the water-cooled walls is similar. 
10 deg. C. was 104 | practice of the Combustion Engineering Company of | wall in which the burners are located is of sectionally- 


|the vertical arrangement of tubes takes maximum | of the headers. 


} 


Behind these tiles there is a high- 
temperature block insulation followed by compressible 
insulation arranged in casing panels. The construction 
The furnace 


at § ag. C., the value at — - > : - we wm, - . 
of 100 at 20 deg. “ A slight decrease with increased | New York. This type of boiler is in service in large | supported construction, so that no holding bolts are 


e . ’ > 

and at 50 de ee “4 _ observed in urea formaldehyde | numbers in the American mercantile marine, and has | exposed to the furnace radiation. 
ae Vie ‘de joints, the value at — 10 (. | been built in sizes varying from 20,000 Ib. to 120,000 Ib.| The M.L.S. superheater is arranged, as in most 
and peel enor 60 A - 1 bate 96 These figures | Pet hour evaporation and for pressures ranging from | marine boilers, at right angles to the boiler tubes and 
being 108, a ae et . | 200 Ib. to 1,400 lb. per square inch. Its shape lends | parallel to the axes of the drums. With this arrange- 
apply to both regen | itself well to the space naturally available in a ship’s| ment, part of the weight of the elements is carried 
by the superheater headers and part by certain of the 
* Contribution, on behalf of International Combus- | boiler tubes. Element supports of heat-resisting alloy 
Prices OF BUILDING Bricks.—The Ministry of Works | tion, Limited, to the Water-tube Boiler Symposium | are used to transfer the weight of the superheater to 
have issued two Orders (S.R. and O. 563 and 564) which | held in London on: May 10, 1944, by the Institution of | these special boiler supporting tubes, which are slightly 
Abridged. |larger in diameter and of greater thickness. The 
| cooment supports, together with spacers and lugs, keep 








specify new prices for all sizes and types of building | Naval Architects. 


bricks. These replace Orders made in October, 1943. t See page 396, ante. 
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the superheater tubes in reasonable alignment and as 
free as possible from distortion. The elements are 1}-in. 
mild-steel tube with forged return bends. Connections 
to the headers are by expanded joints, but welded or 
ball-type joints could be used, if desired. Except in 
the latter case, withdrawal of the elements takes place 
away from the headers. 

It is suggested in the specification that dampers 
should be incorporated for the purpose of steam 
temperature control, but with this particular type of 
boiler this is not possible. There are, moreover, valid 
objections to the damper method of control of steam 
temperature, in that, unless the dampers are positioned 
sufficiently far back in the gas path, they will be 
subjected to excessive temperature. When, however, 
they are located in a position of low temperature 
their operation must result in some by-passing of 
useful heating surface, with consequent loss of boiler 
efficiency. On the other hand, effective damper-con- 
trolled by-passing does provide protection of the 
superheater during steam raising. In the present 
design, protection is provided during the steam- 
raising period by drainage of the superheater and 


Fig. 2. ---193---—> 
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by circulating steam through the tubes. The 
positioning of the superheater in relation to the 
furnace allows it to receive a certain pro- 
portion of radiant heat, with the result that the 
characteristic rise in steam temperature with load 
due to convection is ly offset by the radiant }- 
effect, so that a fairly level operating characteristic || 
may be expected. However, as control of steam 
temperature is desired, so as to obtain a sub- 
stantial reduction in temperature during man- @ 
ceuvring operations, a de-superheater of the non- | | 
contact type is incorporated in the steam drum, 
and by a suitable arrangement of piping and 
valves, the proportion of steam flowing through 

the de-superheater can be varied to produce any | 
desired final temperature within the limits speci- 
fied, and without restricting the steam flow through 
the superheater itself. The proviso of a direct con- 
nection between the drum and the superheater is | 
observed. The de-superheater is of the same type of 
construction as the superheater, but necessarily 
sectionalised to permit entry and removal through 
the drum manhole. 

A somewhat different method of superheat control may | 
be employed, but the design has not yet been tried out 
in practice ; theoretically it should give a wide range | 
of control without loss of efficiency. Essentially the | 
only fundamental modification is the division of the 
furnace into two sections, so that one section can be | 
lighted up and produce steam without superheating it. | 
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| extension of the heating surface is obtained by welded- 


| Loss due to— Per cent. 
Dry flue gas 6-53) 
Hydrogen ... 6-15 Per cent. 
Moisture - 0-32! Total loss 15-00 
Combustible 1-00; Efficiency 85-00 
Radiation and unac- | 
counted ... 1-00 100 -00 


| up of tarry deposits on the heater surfaces may lead to 
| fires, with resulting partial or complete burn-out of the 
heater elements. "eee sootblowing to remove such 
deposits is apt to accentuate condensation troubles, 
which may, in themselves, be sufficiently severe to cause 
choking of the gas passages. 

In the present scheme, the specified thermal efficiency 
of 85 per cent. on the gross calorific value determines 
that the uptake temperature at normal rating must not 
be higher than 400 deg. F., but this figure, with a feed- 
water temperature of 320 deg. F., can easily be attained 
by the addition of an economiser only. In fact, in the 
space available for the economiser, sufficient surface 
could be accommodated to reduce the uptake tempera- 
ture to 360 deg. F., giving an efficiency of 86 per cent. 
In order that the distribution of heat losses can be 
appreciated under the specified conditions, the expected 
heat balance performance is quoted in Table I. 
The specified figure of 13 per cent. CO, at the 
| uptake, on which these losses are based, is a conserva- 
| tive one which should be realised in continuous opera- 
tion without any difficulty. 
| The economiser selected for this duty is not provided 
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with cast-iron protecting gills, as specified, because, 
under the temperature conditions prevailing, corrosion 
troubles should be non-existent. Instead of gills, 


on fins, but, in adapting the finned tube to marine work, 


TABLE I.—Heat Balance at Normal Load. 




















As arranged, more than one-third of the maximum | a lightweight fin has been substituted in place of the 
evaporation can be obtained as saturated steam, if | standard }-in. thick fin used in land practice. This fin 
desired. By varying the distribution of load between | is formed from 16-s.w.g. metal bent into a U-form, the 
the burners, any required degree of superheat should | base of the U being stitch-welded to the tube. The 
be obtainable within the specified range. In neither | open ends of the U are then closed together and seam- 
case does the superheat control provided enable simul- | welded so that a streamlined heating surface is pro- 
taneously the reduction of the steam to a temperature | duced. The shape of the fins also prevents the piling 
of 600 deg. F. and also a supply of saturated steam | up of soot on top of the tubes, thereby avoiding the 
for auxiliaries from the same boiler, nor can the whole |mecessity for frequent cleaning and the danger of 
output of one boiler be supplied as saturated steam for | corrosion. Compared on a basis of heat absorption per 
auxiliaries as demanded in Mr. Austin’s paper. It is cubic foot of space occupied per pound weight, the split- 


noted that electrically-driven auxiliaries and an | fin economiser compares favourably with other types. 
auxiliary Seotch boiler are proposed for the same| In the standard design of economiser for merchant- 
purpose. | marine work, the tubes are 1} in. in. diameter with each 


The employment of an air heater in the final heat- | fin projecting 1} in., the tubes being spaced at 2} in. 
recovery circuit may bring about serious operational centres horizontally and 2} in. centres vertically. The 
difficulties, which should be avoided if the requisite | tubes are staggered so as to obtain the most effective 
economy can be effected without its use. The building heat-transfer condition. This spacing has been found 








to be perfectly adequate for cleaning purposes with 
efficient blowers, provided that each bank is not more 
than ten tubes deep. In the design submitted, there is 
one bank of eight tubes, and two of six tubes. The 
elements are supported in tube sheets located at the 
bifurcated portions of the bends, with proper arrange- 
ments for expansion while retaining gas-tightness. 
The most active exits from the steam-generating 
tubes are enclosed by a tight baffle which leads the 
steam-and-water mixture to a separator above the 
water level in the steam drum, The separator is of 
the reversing hood type, consisting of alternate slot-like 
passages through which the steam-and-water passes in 
parallel counter-current flow. The relatively heavy 
rising mixture collected on the generating side of the 


TABLE II.—Design Data for Each Steam Generating Unit. 





























Vessel. 
— | : 
| a. | B. C. | D. 
Evaporation at normal 
oad, lb. per hour -.| 22,500 | 33,750 | 45,000 | 45,000 
Evaporation at overload, 
b. perhour .. .-| 33,750 | 50,625 | 67,500 | 67,500 
Boiler generating surface, 
o,&. .. oe --| 2,420 3,180 3,690 3,690 
Boiler radiant surface, 
(measured as flat wall), 
eq. % .. ee es 241 275 346 346 
| Superheater surface, sq. 
e eo mn we 750 1,080 1,300 1,300 
Economiser surface, 8q. 
ft. * - --| 1,150 1,790 2,560 2,560 
Steam drum pressure, 
(designed), Ib. per sq. in. 505 520 515 515 
Steam drum pressure, 
(normal working), Ib. 
per sq. in. os o* 461 468 466 466 
| Superheater outlet pres- | 
sure, (normal working) 
Ib. persq.in .. - 450 450 450 450 
| Temperatare at super- 
| heater outlet (normal), 
deg. F. .. on - 750 750 750 750 
Temperature at super- 
heater outlet (overload), 
deg. F. .. © oe 750 750 750 750 
Temperature at super- 
heater outlet (manceuvr- 
ing), deg. F. .. a 600 600 600 600 
Temperature of feed-water, 
deg. F. .. re oe 320 320 320 320 
Temperature of air inlet 
to fan and burners (as- 
sumed), deg. F. as 100 100 100 100 
Temperature of gas leav- 
ing economiser (normal), 
deg. F. .. - ee 400 400 400 400 
Draught loss between fan | 
and econo- | 
miser gas Outlet (nor- | 
mal),inwg. .. oe 2-4 2-5 2-65 2-65 
Furnace volume, cub. ft. 520 690 825 | 825 
Weights of boiler com- | 
= with uptakes to | 
aseoffunnel,tons ..; 46-0 55-0 64-1 64-1 
Weight with water at 
working level, tons ..| 3-5 4-5 4-9 4-9 
Total weight, tons --, 40°5 59-5 69-0 69-0 
Boiler and economiser | 
efficiency (normal load) | 
(based on gross c.v. of | 
fuel and 13 per cent. 
COz at economiser out | 
let), per cent. .. -| 85 | 85 | 85 85 
Oil burnt per sq. ft. of | 
boiler surface | 
(normal load), Ib. per j 
hour... «| 6-58 | 8-65 | 9-15 | 9-15 
! 








baffle is discharged vertically downwards through the 
narrower passages at a high velocity in a series of flat 
jets, which form a hydraulic barrage breaking up and 
repelling any foam rising from the water surface. After 
bulk separation of the circulating water by reversal of 
flow, the steam passes out vertically through the wider 
between the jets and at a relatively lower 
velocity. Subsequently, the steam passes through a 
drying unit consisting of several layers of heavy wire 
mesh which extracts any residual moisture. In addi- 
tion, a small proportion of steam is generated in the 
rear-bank tubes, and this, after rising through the water 
in the drum, is also compelled to pass through the hoods 
on its way to the dryer. The dry steam then flows 
through a perforated plate to the take-off point. 

In the present unit, the rate of steam release in the 
drum is not high, consequently the velocities are con- 
servative and good steaming conditions can be expected 
under overload rating. It is expected that the moisture 
in the steam at overload will not exceed one-quarter of 
1 per cent. with a boiler water containing dissolved 
solids up to 50 grains per gallon (714 p.p.m.) of which 
up to 30 grains (430 p.p.m.) could be chloride. Such 
conditions will permit, without prohibitive increase in 
carry-over, considerable infiltration of salt into the 
system by temporary condenser leakage. 

The boiler is fired by three Todd burners having 
‘«* Hexpress ’’ air registers and variable-capacity atom. 
isers, each capable of a range of 3 to 1 with constant CO, 
without manual change of the orifice plate. This 
enables combustion-control equipment to be installed 
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for the purpose of maintaining constant steam pressure 
and the correct air-fuel ratio. Under normal steaming 
conditions, both boilers would be operated under auto- 
matic control. Manual control would only be used 
during starting up and emergency conditions. Table II, 
on the previous page, gives the design particulars 
requested by Mr. Austin. 

The usual boiler mountings and fittings are provided, 
including the customary float-type feedwater regulator, 
although American practice is to fit a thermostatically- 
controlled type on this design of boiler. Two soot 
blowers are accommodated in the rear bank of tubes 
and three in the superheater between specially shaped 
elements. The economiser is divided into three banks 
with soot blowers in the spaces between the banks. 
Removable panels are provided in the gas-tight casing 
in front of water-wall headers, superheater headers, 
economiser headers and the clean-out ends of the 
economiser. All tubes, drums and headers are self- 
draining. Water-wall tubes may be inspected and 
cleaned by removing the handhole caps opposite the 
tube ends in the headers. The element ends of the 
economiser have bifurcated extensions which are fitted 
with removable cleaning plugs. A manhole gives access 
to the surfaces of the rear bank and economiser tubes. 

THe boilers are placed back to back, as shown in 
Figs. 2, 3.and 4, on page 479, which relate to vessel B. 
There is a common dividing wall, fore and aft, to 
minimise surging. Ample space is provided in front of 
the boilers for an- operating platform and for with- 
drawal of the superheater elements. Taking advantage 
of the low headroom required by tle boilers, the firing 
platform can be made level with the turbine starting 
platform. Assuming that the pondenser and gearing 


are located below this level, this arrangement allows 
ample space beneath the boilers for the main fuel tanks. 
The oil-fuel settling tanks, each of 500 cub. ft. capacity, 
are accommodated on each side at the firing floor-level, 
from which the oil is pumped by either of two Simplex 


for t 


ing, heating and filtering units, each large enough 
e full duty of the two boilers. ‘ 





NOTES ON NEW BOOKS, 
Reinforced. Concrete Simply Explained: By Dr. Oscar 
Fazer. Third edition. 
Simple Examples of Reinforced Concrete Design. By 
Dr. Oscar Faser. Third edition. London: Oxford 





University Press (Sir Humphrey Milford). [Price 

6s. net each.] 
Wuew these books were first published (in 1922 and | 
1924 respectively) the intention of the author was to | 
provide, in the first, a simple practical treatise on the 
principles underlying the design of reinforced-concrete | 
structures, and to provide, in the second, a collection | 
of worked examples to illustrate the application of | 
the methods given in the first. The first book met with a | 
greater demand than was anticipated by the author, | 
and a second edition was required in 1926. The 
second edition of the book of examples was brought | 
out in 1929, since when further impressions of both | 
books have been required. The present editions have | 
been prepared to take account of changes in the 
London County Council regulations relating to the 
use of reinforced concrete. Since the earlier editions | 
were written the permissible stress in concrete has been 
raised from 600 Ib. per square inch to 750 Ib. or even 
950 Ib. per square inch, while that for steel has been | 
raised from 16,000 Ib. per square inch to 18,000 Ib. per | 
square inch. The modulus of elasticity of steel is taken | 
to be 15 times that of concrete. The purpose of the two 
books remains as it was, namely, to provide a simple 
and logical basis for practical work, not only by 
students, but by engineers engaged on the construction | 
of less important works. If the recommended rules 
be followed a safe and satisfactory structure will be | 
produced, but it will not always be so economical in | 
material as one built in accordance with more exact and | 
more elaborate calculations. In the preface to the book | 
of examples, the author states that “ a structure of any 
magnitude or importance ought always to be designed 
and constructed under the supervision of a really com- | 
petent and experienced man whose fees are saved many 
times over by the greater economy of his design.” The 
author is precise in his treatment of simple compres- | 
sion members and beams; only when he comes to 
beams continuous over several spans, and pillars sub- | 
jected to bending as well as compressive loading, does | 
he have to provide approximate rules. The worked | 
examples given include a warehouse floor on con- 
crete columns, a retaining wall, a circular water 
tank, a square water tank, and a water tower. As an | 
indication of the size of the works for which the| 
author’s methods are suitable the dimensions of the | 
water tower may be given here. The supported reser- | 
voir is 16 ft. by 16 ft. by 8 ft. inside and the bottom is 
50 ft. above the foundations. This fairly ambitious | 
work is rivalled by the warehouse floor, which is 100 ft. | 


by 100 ft. for an inclusive load of 336 Ib. per square foot. | each electrode, each clamp being provided with similar | 


** ENGINEERING ”’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawi 
) K. ALE, SE where wane t2 mentioned, te 
is 
Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
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of the advertisement of the 

Specijication. Y notice at Patent Office of 

opposition to grant of a Patent on any of the 

grounds mentioned in the Acts. 
ELECTRICAL APPARATUS. 

557,538. Electric-Are Furnace. H. A. Brassert and 
Company, Limited, of London, and R. Nissim, of London. 
(7 Figs.) May 22, 1942.—The invention is apparatus for 
ensuring that good electrical contact is made between 
each electrode and the leads carrying the current into 
an electric furnace. The electrode is stationary and 
changes of the are current are effected by changing the 
supply voltage. The electrode and its sheath are 
mounted upon a common fixed support which is in- 
dependent of the furnace roof, while clamps and their co- 
operating means are supported by the sheath. The 
electrode. 10 is partly encased by the sheath 12 which at 
its upper end is sealed to the electrode with tar or pitch 
so as to make a gas-tight seal at a position well above 
the furnace roof and thus clear of great heat. The lower 
end of the sheath 12 is formed with a water-cooled ring 13 
and with a flange dipping into a trough 15 formed on 
the furnace roof 16 and filled withsand. Theglectrode 10 
and its sheath 12 are suspended at 18 by means independ- 
ent of the furnace roof so that deformations of the latter, 
due to changes of temperature, do not break the seal 
between the electrode and the roof. Between the upper 
and lower seals are disposed a plurality of clamps, one 
of which is shown at 19. Each clamp is located within 
the sheath 12 and electric current leads 20 to each clamp 
are passed in a gas-tight manner through the sheath. 


in 
been sealed, when the 
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ce 


The clamp operating means comprise a rod 21 passing 
freely through the sheath to which is secured a wedge 22 
against which bears an adjustable screw 23. Pressure 
can be brought to bear upon the clamp by manual 
adjustment of the screw 23, but normally the pressure 
on the clamp is adjusted by rotation of an auxiliary 
ring 24 secured within a ring on the sheath. Rotation 
of the fing 24 in the direction of the arrow 26 is effective 
to increase the pressure on the clamp while rotation of 
the ring 24 in the opposite angular sense reduces the 
pressure of the clamp. As shown at the right-hand side 
of Fig. 2, rotation of the ring 24 is controlled hydraulically 
by means of a differential piston 27 working within the 
cylinder. Fluid at constant pressure is supplied to both 
sides of the differential piston 27, while the escape of 
fluid from the upper side of the piston is controlled by 
means of a valve 30. The auxiliary ring 24 is linked with 
the piston 27 so that, by controlling the valve 30, the 
ring 24 can be rotated in either direction in order to 
adjust the pressure applied to each clamp associated with 
each electrode. The resultant pressure above and below the 
piston 27 is such that if the exhaust pipe breaks, the piston 
27 moves downwards, thus tending to rotate the ring in 
the direction which increases pressure upon the clamps 
so that the system is automatically self-locking. Normally 
there would be a plurality of clamps associated with 


operating means, all of which are controlled through 
the auxiliary ring from control means located at a 
distance from the electrode. The screw 23 may he 
provided at its lower end with a wedge 31, as illustrated 
at the top left-hand side of Fig. 2. Alternatively, both 
wedges may be omitted, in which case the screw 23 bears 
directly against the clamp 19 as shown at the right hand 
side of Fig. 2, the clamp having an eccentric rib as shown, 


? ( Accepted November 24, 1943.) 


MACHINE TOOLS AND MACHINE-SHOp 
EQUIPMENT. 

557,946. Dressing Grinding Wheels. Coventry Gauge 
and Tool Company, Limited, of Coventry, and M. Jellis, 
of Peterborough. (6 Figs.) August 14, 1942. -The 
invention concerns the forming and dressing of grinding 
wheels for use in producing gear teeth and thread-form 
profiles by means of a spirally ribbed grinding whee 
profiled to the rack form of the desired pitch. 2 repre. 
sents the crushing roller, 3 a head, and 4 the grinding 
wheel, the head and wheel being mounted in a supporting 
structure. The crushing roller 2 is formed with annular 
ribs and is arranged to have a traversing motion across 
and in contact with the periphery of the grinding wheel 4 
at a speed which is correlated with the rotational speed 
of the grinding wheel so as to form the periphery with 
helical ribs 4a having the required rack form. For this 
purpose the head 3 is attached to a member 6 which js 
free to slide in the upper part of a supporting structure 
in a direction parallel with the rotational axis of the 
grinding wheel 4. The head is moved in one direction 
with the roller in contact with the grinding whee! by 
means ofacam. At the end of the traversing movement 
the roller is automatically disengaged from the grinding 
wheel and the head given a quick-return motion by 
a spring 8 arranged in tension between studs on the 
member 6 and on the supporting structure, respectively. 
The cam, which is mounted on a stub shaft 10 carried 
by the structure and has its profile in constant contact 
with a stylus 11 on the member 6, is driven from the 











spindle of the grinding wheel at the requisite speed by 
means of a change gear 13. To provide for the move- 
ment of the crushing roller 2 into and out of contact 
with the grinding wheel 4 it is mounted in a cylindrical 
member 16, which is free to slide in the head 3, the 
latter being formed with a tubular bore for that purpose. 
The member 16 is carried by the screw-threaded end of a 
spindle 17, which is free to turn, but not to move axially, 
in the upper part of the head. For feed purposes, the 
upper end of the spindle is fitted with a handwheel 
whereby the spindle 17 can be rotated to cause the 
cylindrical member 16, and hence the crushing roller, 
to be moved towards and away from the grinding wheel. 
The operation of the wheel-forming apparatus is auto- 
matic, the movement of the crushing roller into and 
out of contact with the grinding wheel at the com- 
mencement and end of its working traverse being con- 
trolled by means of inclined surfaces 19 on a bar 20 
co-acting with similar inclined surfaces on a collar fixed 
to the spindle 17. The bar, which slides freely in 4 
projection 24 on the structure and is a push fit in a lug 
on the head 3, is fitted with adjustable stops 23, 23a. 
The arrangement is such that during the traversing 
motion of the head under the action of the cam, the bar 
moves with the head. The stop 23 is adjusted on the 
bar so that immediately prior to the head reaching the 
end of its working stroke the stop comes into contact 
with the back of the projection 24 thereby arresting 
further forward movement of the bar and causing the 
inclined surfaces 19 to co-operate with the inclined 
surfaces on the collar to lift the spindle 17 and member 16 
and hence to raise the crushing roller clear of the grinding 
wheel. The ether stop 23a is adjusted on the bar so that 
immediately pfior to the end of the quick-return motion 
of the head the stop makes contact with the front face 
of the projection 24, thereby arresting the return move- 
ment of the bar and causing the inclined surfaces to 
depress the crushing roller into engagement with the 





grinding wheel for the next forward traverse or working 
stroke. (Accepted December 13, 1943.) 
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I gathered that ‘‘ Freddie ’’ Worth, | 


impress me. | 


CHATHAM RESERVE.* 


Under him, I had a joy ride to the west and thus | 
SMITH, 


made my first acquaintance with glorious Devon. 
I also went down the Channel in the Thunderer. 
After her boiler explosion of 1876, a model of the 
damaged boiler was made for the inquiry at Ports- 

(ERE being no gun room in the Pembroke, I} mouth. When I began lecturing on naval engin- 
became a member of the ward room mess, receiving | eering history, I made inquiries about the model. 
an extra shilling a day towards my expenses; and | It was unearthed, furbished up and photographed 
it was in this ship I first saw the wine passed round | for me. Later on I was able to get it transferred to 
and heard the president for the evening give the | the Science Museum, South Kensington. A photo- 
toast: “Gentlemen, the King!” My chest and | graph* of the model is reproduced in Fig. 2, on 
hammock were placed in the stern quarters of the | this page. Her original simple-expansion engines 
lower deck in the Royal Adelaide, the “apartment | had been replaced by vertical triple-expansion 
being as devoid of furniture as a prison cell. There | engines before my time, and on the engine-room 
were basins and cans, and sponge baths, but plumb-| floor space saved you could have given a dinner 
ing seems to have been an unknown art—I doubt | for twenty. The chief of the Thunderer was Fleet 
if there was an ordinary bath in the whole depot. | Engineer Henry James Walker, not to be confused 
For my orders I went to the Reserve Office, in the | with his contemporary, James John Walker, other- 


By EnGineer-Captrain Epaar C 
O.B.E., R.N. 


(Concluded from page 462.) 








Algiers, where I met Fleet Engineers Feak, Chater | wise “ Bug ’ Walker. The latter, a keen naturalist, 




















Fic. 2. Mopret or ONE OF THE “* THUNDERER’S ”’ BOILERS AFTER EXPLOSION. 


and Pettit; the last of whom I remember for made €very ship he was in serve as a mobile labora- 
his word of commendation when, by chance, I|| tory for the study of Coleoptera and Lepidoptera. 
managed to start one of the rather recalcitrant | From the Antipodes, China, Gibraltar, the Medway 
three-cylinder compound engines of the Dread-/| area, and other places for 60 years he sent notes 
nought. In a gloomy cavern in the Algiers sat an|to the Entomologist’s Monthly Magazine, the last 
engineer, surrounded by photometers, his task being | dated only a month before he died at the age of 87. 
to test lamps—bow, stern, masthead and navigating. The first ship I was sent to was the Hotspur, 
In my time, the job was held by Louis Manning, a| which was being prepared for steaming down to 
first-rate entertainer. As a ‘“‘ supernumerary fordis- | Blackstakes, the resting home of the aged. She 
posal,” I spent a very pleasant six months with | was a strange vessel, older than I, and had boilers 
these old ships as my headquarters. | working at 25 lb. per square inch. She had been 

During those months, I was sent aboard ships of | built by Robert Napier. To one who had crammed 
many types; broadside ships, turret ships, cruisers, | himself with triple-expansion lore, she came as a 
torpedo boat catchers, gunboats, etc. There were | great surprise, and I wondered how many other old 
ships with box boilers, oval boilers, cylindrical | vessels the Navy had. There were lots of them, 
boilers, locomotive boilers, and water-tube boilers. | useless for modern warfare, but valuable as pawns 
Some had simple-expansion, some compound, and | in the political game at Westminster. The only 
some triple-expansion engines, some horizontal and | impression I retain of the Hotspur’s machinery is 
some vertical. I also came into contact with many | of the reversing engine, which seemed to want to 
engineer officers whom I like to remember. There | jump off its seating. That first afternoon, of the 
was T. H. B. Bishop, who kindly gave me the run | next, I met the Chief who was leaving and the one 
of his cabin in the Royal Adelaide. In retirement, | who was taking over. The former was about 52, 
he was Mayor of Saltash. Then there was J. S. | and, wishing to exercise the option of retiring at 50, 
Xees, of the Immortalité, who asked me if I would | had found that the option was the Admiralty’s and 
like to go with him. The ship had triple-expansion | not his; the latter was a somewhat sick man, home 
engines laid on their backs, which didn’t favourably | from the West Coast. He was one of a small group 

= eenieerneetarees — | of “ Engineers for Temporary Service ” entered in 

Previous articles in this series appeared on pages 63, snessiatl 

303, and 343, ante. 








* Crown copyright. 





the chief of the Dreadnought, was a general favourite. | he was still an “‘ Engineer ” 


and so he remained, 
not being able to compete with the theory of his 
profession. They were both disgruntled, and their 
conversation was not very encouraging. 

My second morning I went aboard after break- 
fast, and, as no one seemed to care anything about 
me, I went peering into the turret, the guns of which 
had once been unkindly fired, point blank, at the 
Hotspur’s sister ship, the Glatton, but without 
doing much harm. While so engaged, I was accosted 
by Fleet Engineer Feak, who asked abruptly, 
“ What is that engine working ?”’ As I hadn’t the 
slightest idea, I replied “I don’t know, sir,”’ and 
found that honesty was not the best policy; 1 
should have taken avoiding or delaying action. 
Needless to say, I never made that reply again. 
That was lesson No. 1. A week later, I went down 
the river in the old ship and after that I saw her no 
more. 

One day, when learning something about torpedo 
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Sketcu oF ConnecTING Rop oF 
H.M.S. “* Moverva.”’ 


Fie. 3. 


boats, the craft 1 was in was detailed to take a 
party of experts down to the Nore. During the 
Chinese-Japanese War, a cruiser had got up a river 
and either could not or did not want to turn round, 
and tried to steam stern first. There was engine 
trouble, and the Admiralty heard of it. The new 
cruiser Grafton was therefore sent down the Thames 
to see what she could do. Special water-service 
pipes had been fitted to the guides and it was for 
the trial of these that we were taking the élite. 
Arriving alongside the Grafton, I asked permission 
to go aboard. I thought it was a splendid show. 
The ship’s stern shivered and shook and every one 
in the engine room was smothered in oil and water 





from crankheads and crossheads. Years after- 





wards, a foreman gave me a sketch of the water | 
service fittings and it is now in my note book. The 
chief of the ship, “ Bill’? Howlett, I remember, 
because afterwards he advised me to join the In- 
stitute of Marine Engineers. I took the advice and 
remained a member while I could find the guinea 
a year subscription, which was not long. 

Among the officers we took to the Grafton was 
Chief Inspector of Machinery James Bedbrook, 
a somewhat sad-faced man, who, I think, had 
suffered for some one else’s sins. He was one of those 
clever engineers from South Kensington who then 
occupied all the principal posts. There was Durston 
at the Admiralty, Littlejohns at Chatham, Corner 
at Portsmouth, Mayston at Devonport, and Chil- 
cott at Sheerness. It was a strange fate that led 
both Corner and Chilcott to die in Bad Manheim in 
Germany and be buried alongside each other. I 
heard something of these and other students of the 
Royal School of Naval Architecture from A. E. 
Seaton. It is he who should have written his 
reminiscences. 

There were many ships under construction in 
the yards in 1895, and among those completing at 





Chatham were the battleship Magnificent—always 
known as the Maggie—and the cruiser Minerva. I 


fancy that I was aboard the Magnificent for her | 


basin trial, and I was lent to Chief Engineer John | 
Pill of the Minerva to make some drawings of her | 
machinery—sketches really. By a curious co- 
incidence, in 1914 I myself became chief of the 
Minerva, and in 1915 was transferred from her to 
the Magnificent. One of the sketches I made for John 
Pill, of a connecting rod, and now, unfortunately, 
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forces which maintain the structure of the atom are 
always extremely powerful, so that atomic disinte- 
gration can only be effected by the expenditure of 
large amounts of energy, in the case of the molecular 
structure of insulation materials all grades of strength 
of the molecular bond are found, from very powerful 
forces down to forces which are so weak that they 
reach the limit of structural stability of the material. 
For practical purposes, of course, only those insula- 
tion materials are used the molecular bonds of which 
are extremely powerful. 

In Figs. 1 and 2 are shown two types of atomic 
bonds, viz., the bond between positive and negative 
ions and the non-polar bond. The bond between 
two ions is that due to the electrostatic forces of the 
polarised atoms, while in the case of the non-polar 


Fig.1. Fig.2. 
“9 + 3g 


showing signs of age, is reproduced in Fig. 3, | 


By another curious coincidence, one 
rods was a factor in the affair which 


page 481. 
of those 


led to the Alice in Wonderland survey and to! 


my supersession. 
came to an end in September, 1895, when I was 
appointed to the Fearless, “‘ up the Straits.” 





DEVELOPMENTS IN 
INSULATING MATERIALS. 
By Dr. T. F. Watt, M.1.E.E. 


INSULATING materials form the electrically in- 
active parts of machines, apparatus, cables, and 
transmission lines, and they do not take part in the 
conduction of the current except in the undesirable 
manner of providing leakage paths. These 
materials, however, are an indispensable constituent 
of the current transmission system, and not only 
are they a very expensive structural part of the 
system monopolising much valuable space, but they 
also hamper heat conduction, on account of their low 
thermal conductivity. From a practical point of 
view, it is therefore important to investigate the 
properties of insulation materials in order to ascer- 
tain how they may be manufactured to give the most 
efficient results. Such desirable results, however, can 
only be realised if the materials are operated at the 
peak values of their capabilities and in what follows, 
a review* is given of some of the problems involved. 
Fundamental questions of insulation technique and 
the manufacture of synthetic materials are also 
briefly examined. 

Insulating materials are located in the field of 
electric forces and their function is to withstand the 
action of such fields. In common with all matter, 
they are built up of atoms and molecules, and the 
reason a structure such as an atom is not disrupted 
when placed in an electric field is that the internal 
forces of the atom are sufficiently powerful to main- 
tain its structure intact. In contrast with metals, 
which always exist in a mon-atomic state, solid and 
liquid insulation materials consist of molecules which 
comprise a large number of atoms. In the case of 
gaseous insulators, however, this type of structure 
does not exist and it is to be observed that in the 
gaseous state there is no distinction between metals 
and non-metals. For solid insulators in general, 
it may be said that a molecule may comprise 
from 1,000 atoms to 100,000 atoms. While the 





* Communication from Siemens’ Cable Works, Berlin. 
See Elektrotechnische Zetischrift, September 24, 1942, 
page 439. 
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bond the atomic nuclei are held together by the com- 
|mon electronic orbits; this type of bonding is 
characteristic of organic molecules. The ideal bond 
between two ions, as shown in Fig. 1, is characteristic 
of salts, strong bases, and acids. Thus, for example, 
in the case of common salt (sodium chloride) the 
positive sodium ion and the negative chlorine 
| ion are held together by powerful electrostatic forces. 
It is a characteristic feature of this structural form 
that it is easily disrupted by the action of water and 
this is for this reason that sodium chloride is so soluble 
in watér. In the case of insulating materials, how- 
ever, it is an essential requirement that they shall 
| have no attraction for water and it is because of the 
nature of the atomic bonding of insulating materials 
that they possess this essential characteristic. In 
Fig. 3 is shown the progressive distortion of the 
ideal bonding of Fig. 1 towards the ideal non-polar 
bond of Fig. 2. 

A survey of the periodic system shows that of 
the 92 elements comprised by that system, by far 
the greater number, viz., 72, belong to metal groups 
and are consequently ruled out of consideration as 
being unsuitable for insulating materials. From the 
remainder—the non-metals and metalloids—only 
two, in general, come into consideration for the 
manufacture of insulating materials, viz., carbon for 
the organic materials, and silicon for the inorganic 











materials. On this extremely simple basic principle 
therefore, it is possible to account for almost jj 
insulating materials and there are only a very few 
exceptions, such as some metallic oxides and sulphur, 
Carbon is distinguished from all other elements jp 
that it can unite in itself to form an almost endlegs 
chain of molecules and the tendency to fori the 
C—C bond which can continue indefinitely accounts 
for the many-sided nature of inorganic chemistry, 
For the inorganic insulation materials which are 
almost exclusively based on silicic acid (H,Si0,), 
the SiO, group is important as a fundamental frame. 
work. The formula SiO,, however, is not quite 
accurate, since, actually, a silicon atom is not 
bound by two, but by four oxygen atoms, which, in 
their turn, are also bound to neighbouring silicon 
atoms. 

In this way the giant molecules which charac. 
terise insulation material are built up. A crystal of 
silicic acid in the form of quartz or of cristobalite, 
which in the ideal case may be regarded as one 
large crystal, is the basic type of inorganic insulating 
materials. The diamond belongs to this class and 
it also may be regarded as an immense single mole. 
cule in which each carbon atom is linked with four 
neighbouring carbon atoms. Both crystal forms, 
viz., the diamond and quartz, are distinguished by 
their great resistance to chemical change and possess 
a very high degree of hardness. The diamond is 
the hardest of all known substances and this quality 
is also a consequence of the immense strength of 
the chemical bonds which are an important feature 
in defining the insulation characteristics of the 
substance. 

In spite of the great tenacity of the carbon bonds, 
organic materials unfortunately have a very limited 
resistance to heat, the reason being that carbon has 
a great affinity for oxygen, and, particularly at the 
higher temperatures, the equilibrium state passes 
over to the carbon-oxygen combination. The very 
undesirable decay processes known as “‘ ageing ”’ is 
due, in chemical terms, to the oxygen molecules 
clinging to the carbon, eventually effecting what 
may be regarded as a kind of slow progressive 
combustion, but without any appreciable tempera- 
ture rise. As regards the chemical and mechanical 
properties of organic insulators, the arrangement of 
the molecules is important, as well as the chemical 
structure, and there are three characteristic arrange- 
ments of the molecules which can be considered, 
viz. (i) chain, or filament, molecules, which are 


| assembled like a string of pearls, in one dimension 


in space ; (ii) molecules which are arranged in one 
plane, in two dimensions in space ; and (iii) mole- 
cules which are assembled in all three dimensions. 

The filament arrangement of the molecules, both 
in natural and synthetic substances, has a par- 
ticularly important place in practice and to this type, 
for example, belong cellulose (cotton), polyamide 
(natural and artificial silk), natural and synthetic 
rubber, a corresponding example from inorganic 
chemistry being asbestos which also has a thread- 
like structure. Fig. 4* shows the atomic arrange- 
ment and conventional formula of part of the 
fibroin chain of natural silk (one Angstrom unit 
10-* cm.). A notable example of the third type 
(three dimensional) is synthetic resin. This group 
also includes glass-silk, which, notwithstanding the 
extremely thin fibres into which it can be drawn, 
still retains its three dimensional characteristic 
structure and this accounts for the brittleness of 
this substance. 

In Table I, opposite, will be found a survey of the 
properties of series of synthetic insulating materials 
of great practical importance as substitutes for the 
natural substances, and the data given in this table 
are limited to a comparison of the best values which 
have been obtained in each case. The comparison 
is not intended to imply practical interchangeability 
and shows that the synthetic materials are equal 
to the natural substances in the greater number of 
characteristic features and in some respects the 
synthetic substances excel the natural products. 
For example, as regards the electric breakdown 
strength, triacetate sheet is compared with impreg- 
nated paper for cable insulation. As regards 





* W. H. Bragg, 26th Kelvin Lecture, JI. Inst. Elec. 
Engs., December, 1935, page 743. 
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tearing strength, artificial silk excels natural silk, | already been on the market for many years under 
and as regards imperviousness to water, oppanol-| the name of “ Trolitul”” and has found wide appli- 


graphite is superior to paraffin, it being observed 
that paraffin can now also be made synthetically. 
Table I also shows the tendency to absorb water, 
the specific resistance, and the dielectric constant. 
It can hardly be accidental that of the many syn- 
thetic and natural insulation materials considered, 


Trolitul and paraffin are at the top of the list. An | 








cation. It is a glass-clear substance which, as far 
as its electrical properties are concerned, is just as 
good as polyethylene, and it can be converted into 
the solid and pliable form by suitable heat treatment. 
The greatest field of application for this material is in 
high-frequency cables for which it can be supplied 
and used in the form of cord, thread, or tape. At 


explanation may possibly be found in the pro-| high frequencies, Styroflex has a dielectric loss angle 


nounced non-polar type of the molecules, as illus- | 


trated in Fig. 2. The synthetic materials are also 
characterised by a special property that cannot be 


5, such that tan 6 = 2 x 10-* as compared with 
150 x 10-* for paper. The use of non-hygroscopic 
‘* Styroflex ” makes it possible greatly to reduce that 


represented in such a table, which is the possibility | part of the damping which is due to leakage con- 


of producing a large number of varieties of the 
materials; a good example is the large number of 
types of Buna which can be produced. 


The use of synthetic materials in electrical engin- | 


ductivity. 
the cables used for television which have to transmit 
frequencies up to 4 x 10® cycles per second. 

As in the case of the benzol ring, a chlorine atom 


eering practice is so general that it would be difficult | can become attached to the vinyl group, the resulting 
to do without them, although it is only during the | substance being vinyl-chloride, and this is produced 
last few years that they have been in common use! on a large scale by the combination of hydrochloric 








TABLE I.—PROPERTIES OF INSULATING MATERIALS. 
Natural Form of By Substance. 
Substance (Purified). Synthetic Substance 
_,, Physical Unite. —- 
Characteristics. 
. Best Best 
| Value. “—'e Value. 
' _ on — — a a 
High specific resistance {2 per cm.* Paraffin 1017 Trolitul ae a 10!’ 
Amber - Lupolen oe ; -10'4 
Small dielectric loss. tan é Paraffin 10-* Trolitul oe 7 10-* 
Amber 10-4 Lupolen “i : 10-4 
High breakdown strength kV per mm. at 50 Impregnated paper 61 Triacetate sheet oe 180 
cycles. 
Small dielectric constant Paraffin . 2-2 Oppanol ee , 2-3 
High dielectric constant Cellulose thread 5-8-6-0 Clophen ve , 5-0 
High mechanical strength kg. per 8q. cm Wood 800-1,000 Lignofol s o- 1,000 
gr. per denier Silkk .. ‘ a 3-5-4 Perlonseide .. - 5-0 
High percentage extension per cent Natural rubber com- 700 Buna compound... 650 
pound. 
High rebound elasticity per cent. “ o 65-75 - -- os 55-60 
Durability to prolonged heating | deg. ( Cotton 90 Triacetate sheet oa yo 
Luvican oe - 100-150 
Softening point (Martens) deg. ( — Compressed phenol- 130-170 
formaldehyde. 
Small water absorption Percentage in air 97 per, Paraffin ..| <0-005 | Trolitul ae a 0-03 
cent. saturated. 
10~* gr. ai 0-06 Oppanol-graphite | 0-01 


Small water porosity Ls 
hr. cm.? mm. Hg. 


| compound. 





for such purposes. The number of synthetic ma-| acid gas and acetylene. By polymerisation of this 
terials now available is so great that it is convenient | vinyl chloride, polyvinyl-chloride (“Igelit”) is 


to arrange them in groups. The most suitable 
classification is by the method of manufacture, 
viz., “* polymerisation ’’ and “ condensation.” We 
may consider first the substances of the filament 
molecule type produced by polymerisation. 
Ethylene is a colourless gas which is available in 


large quantities; in common with many other | 


gases, it is present in town’s gas and can be extracted 
from this gas by freezing it out; its chemical for- 
mula is CH,—CH,. By means of suitable catalysts, 


one of the two bonds is activated, so that between 
the two carbon atoms there will be only one bond | 


and each carbon atom will then possess one unsatis- 
fied bond, which can unite either to the left or to 


the right with neighbouring ethylene molecules. The | 
double bond of the latter is opened in a similar | 
way and at the same time, and in this way a long | 


The gaseous ethylene is built 
“ poly-ethylene.” 


chain is formed. 
up similarly into the so-called 


Theoretically, such polymerisation is possible with | 


all molecules which like ethylene, have a double 


obtained. The production of polyvinyl-chloride 
greatly assists the economic operation of alkali 
electrolysis by utilising the immense quantities of 
chlorine released in the process. Under the present 


| war conditions polyvinyl-chloride is of importance 


as a substitute for rubber, but under normal condi- 
tions it can be marketed at competitive prices. 
Polyvinyl-chloride is not of great value as a dielec- 
tric, but on account of its excellent mechanical 
qualities it has attained an important position 
in cable manufacture. The mechanical strength of 
“* Igelit-compound "’ exceeds that of the toughest 
natural rubber compound, rendering it also useful 
for motor vehicle tyres. It is also widely used for 
insulation purposes in the connecting leads for 
switchboards, having the advantage that it is 
unnecessary to provide protective textile coverings. 
The smooth surface of a coating of this material 
facilitates the drawing of an insulated conductor into 
a conduit. 

Another important representative of the synthetic 


bond. The “ethylene group” is also termed by | filament type of molecular grouping is polymerised 


chemists the “‘ vinyl group.” 


From this first example, polyethylene, a particu- | 


iso-butylene, used under the trade name ‘‘ Oppanol.” 
Iso-butylene may be regarded as ethylene in which 


larly valuable insulating material is obtained, which, | two H atoms have been replaced by the methyl 
however, has not yet been manufactured on a large | group CH, and the polymerisation of iso-butylene 
scale. It is characterised by high specific resistance, | serves as an example of the possibilities of synthetic 
small dielectric loss and low dielectric constant. Its| chemistry. Iso-butylene is a colourless gas which 


chemical structure is similar to that of paraffin, | 


can be obtained from water gas by synthesis. If 


but it excels paraffin in the length of the molecular | this iso-butylene is polymerised to the relatively 
chains, and consequently in flexibility for moulding | low molecular weight of 2,000, that is, if from 


purposes, in mechanical strength, and in durability 
of form at high temperatures. 

Instead of a hydrogen atom, other atom groups 
can unite with ethylene ; thus, benzole C,H,—, can 
enter into the ethylene bond instead of one of 
the hydrogen atoms and the substance obtained in 
this way is termed “styrol” or “ vinylbenzol.” 
Styrol is manufactured on a large scale from benzol 
and ethylene, and is characterised by the ease with 
which the polymerisation is effected. Polystyrol has 





30 to 50 iso-butylene molecules are linked together, 
a thin oil is obtained which has remarkable proper- 
ties. In the United States it is used as an addition 
to motor-car lubricating oil to reduce the loss of 
viscosity at high temperatures. By further poly- 
merisation a thicker oil for cable insulation is 
obtained, viz., ‘‘Oppanol B4,” and also a honey- 
like substance, “Oppanol B15,” of molecular 
weight 15,000, which can be used in the preparation 
of an adhesive for insulating tape. Still further 





These properties are of great value for | 











|each molecule is necessary. 
| merised, the second of the double links is left free 
|and this is capable of interesting reactions. 





polymerisation gives the solid material ‘‘ B 100” 
and as the last stage, ‘‘ Oppanol B 200,” which is a 
tough, rubber-like, substance. These five varieties, 
however, are by no means all the variations. 

It is possible to change the properties of synthetic 
materials over a wide range by embodying with 
them inorganic or organic fillers. For example, 
Oppanol has the smallest degree of porosity of all 
pliable and elastic organic substances, but by the 
addition of soot or graphite it is possible to reduce 
the porosity still further. A definitely proportioned 
mixture of this kind is so impervious to water that 
in some cases it can be used in place of lead for 
cable sheathing. In such cases, on account of the 
relatively softness of the substance, it is desirable 
to provide some protective covering or armouring. 

If two ethylene groups are coupled together, the 
polymerised hydrocarbon butadiene may be obtained 
which has two double links, thus, 


CH,—CH — CH —CH,. 
For building up filament-like molecular chains it 


has been shown that only one double link for 
If butadiene is poly- 


Poly- 
butadiene is the basic substance of all natural 
and synthetic types of rubber and the. reason that 
natural and synthetic-rubbers are of such great 
technical importance is because they can be vul- 


|canised. The vulcanisation process is accounted for 
| by the opening out of the second double link which 
| then unites with the second double link of the 


neighbouring molecule ; this can be effected directly 
by means of the C—C link or by the intermediary 


|action of rubber, which acts as a kind of bridge 
| between the molecules. 


Rubber consists of isoprene molecules and can be 
said to be a polyisoprene. Synthetic rubber, in its 
simplest form, is a polybutadiene. Of greater tech- 
nical importance, however, are butadiene polymer- 
ised compounds which are produced under the trade 
names of “ Buna S”’ (polymerised compound with 
styrol) and ‘‘ Perbuna” (polymerised compound 
with acrylic nitride). The economic importance of 
“Buna” is so well known that it need only be 
stated that the valuable features of Perbuna com- 
pounds are its resistance to the action of mineral 
oils and heat. For these reasons Buna compounds 
can be used for purposes for which natural rubber is 
unsuitable. 

The term condensation polymerisation is used by 
chemists to denote the association of two or more 
molecules resulting in the formation of a new type 
of molecule. If, for example, sodium hydrate and 
hydrochloric acid are brought into contact, sodium 
chloride is formed with the production of water. 
Similarly, to take an example from organic chemis- 
try, it is possible to unite a carbon acid such as 
acetic acid (C,H,O,) with an amine such as methyl- 
amine to form a so-called acid-amide. Such an 
acid-amide is not an insulator, but if a double acid 
is taken, di-carbonic acid, and allowed to react 
with a double amine, di-amine, a long chain of 
molecules is formed with the emission of water ; 
that is to say, the giant molecules are formed which 
are characteristic of insulating material. Such 
molecular structures are also built up in nature ; 
the various albuminous substances, the most impor- 
tant of which, for electrical purposes, is*silk, on 
account of its good insulating properties and 
mechanical strength. A similar role, possibly to 
an even greater extent, is likely to be played by 
the synthetic albuminous substance artificial silk, 
also known as “ perlon-seide.”” This is the basic 
type of condensation polymerisation and it is 
artificially built up from di-carbonic acid and di- 
amine. Such substances have long been known in 
the laboratory. They have remarkable properties, 
particularly as regards mechanical strength, which 
exceeds that of natural substances. Silk is the 
strongest thread found in nature but its strength is 
greatly exceeded by that of artificial silk. 





ALLOYS FOR HoT-PRESSED WATER FITTINGS: ERRA- 
TuM.—Owing to a printer’s error, Mr. W. C. F. Hessen- 
berg’s signature to a letter on the above subject, published 
in our last week’s issue, on page 474, was incorrectly spelt. 
We greatly regret the error. 
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WATER-TUBE BOILERS FOR 
MERCHANT SHIPS.—IV.* 


By R. E. Treviruice. 


Tue majority of La Mont boilers have been installed 
on land, there being over a thousand in operation with 
individual capacities up to 650,000 Ib. per hour and | 
working pressures ranging from 150 Ib. to 1,825 Ib. per | 
square inch. As the design data given for vessels A, 
B, C and Dt are, with the exception of the evaporation, 
dentical, it is proposed to put forward one design 
covering the four schemes, as shown in Fig. 1, the 
dimensions given being suitable for vessel B. 

The superheater is interposed in the centre of the 
combustion chamber, with two rows of boiler evaporat- 
ing tubes on each side to protect it from the radiant 
heat. By slightly varying the quantity of oil burnt 
on each side of the superheater, a wide range of steam- | 
temperature control can be effected, thus making it | 
possible to maintain a steam temperature of 750 deg. F., 
from 20 per cent. of normal load to full overload. By | 
firing the inner half of the combustion chamber only, 
it is possible to obtain saturated steam up to 15 per | 
cent. above the normal output of the boiler, as no gases | 
would be passing the superheater. This condition 
might be required should the donkey boiler be out of 
commission. It is also an advantage, when raising 
steam from cold, that the superheater should not be 
subjected to hot gases, as the quantity of steam passing | 


through is extremely small and, therefore, it is some- | - 


times difficult to avoid the overheating of the tubes. 
The gases pass from the combustion chamber through | 





* Contribution, on behalf of La Mont Steam Gene- | 
rator, Limited, to the Water-tube Boiler Symposium | 
held in London on May 10, 1944, by the Institution of | 
Naval Architects. Abridged. 

t See page 396, ente. 
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the boiler evaporator tubes, these being at right angles | Table I, herewith, shows the percentages of the heat 


to the gas flow and in staggered formation, which gives 
an extremely good heat-transfer factor combined with 
a low draught loss. The evaporator tubes are in two 


banks with a space between, to allow for the provision | 
|chamber is lined with bare tubes on all its surfaces 


of soot blowers between the banks and also for access 
for manual cleaning of the tubes. After passing 
through the evaporator section, the gases enter the 
economiser and pass straight into the funnel uptake. 
With the efficiency called for, namely, 85 per cent., and 
a feed-water temperature of 320 deg. F., the provision 
of air heaters will not be necessary. This is considered 
beneficial, having regard to the troubles which have 
been experienced due to corrosion and the choking of 


TABLE I.—Heating Surfaces. 





Heating 
Surface 
per Cent. 
of Total 


Heat | 
Absorbed, | 
per Cent. 
of Total. 


Type of Heating Surface. 





Combustion chamber (outer) 
Superheater protective screen (outer) 
Superheater : 
Superheater protective screen (inner) 
Combustion chamber (inner) 
Evaporator (lower bank) 

Evaporator (upper bank). . 
Economiser ow 


100 -00 


air-heater tubes. 


absorbed in verious sections of the boiler, together with 
the proportions of heating surfaces in these sections to 


| the total. 


| the furnace. 


tributor header in four rows. 


It will be seen from Fig. 1 that the combustion 


except the front, which contains the oil-fuel burners 
These tubes, which are 1} in. outside diameter, touch 
each other, so that, with the exception of the front wall, 
|no refractory material is exposed to the direct heat of 
The temperature behind these tube walls 
is very little higher than the saturated-steam tempera 
ture corresponding to the working pressure, namely, 
460 deg. F., and, therefore, refractory tiles need not be 
fixed behind them. The only insulation required 
between the back of the tube walls and the casing plates 


| is a 3-in. layer of Caposite, or the equivalent type of 


material, with a l-in. sheet of asbestos millboard. 

The combustion tubes emanate from the main dis 
The two upper rows 
| form one side and the top of the combustion chamber, 
also the lower bank of the evaporator; the lower two 
rows form the bottom and the other side of the com- 
| bustion chamber, and the upper bank of the evaporator. 
| The tubes forming the water-wall on the back of the 
| combustion chamber, and the evaporator screen pro- 
tecting both sides of the superheater, are fed from a 
smal] auxiliary header. To maintain even distribution 


~|of water in all these tubes, some of which differ in 


| length and also have a different heat absorption due to 


—| their position, a calibrated nozzle is fitted at the inlet 
With this arrangement, repairs and | of each tube which admits six times the amount of water 


maintenance will be saved, and, furthermore, the| which can be evaporated by any individual tube at 


| draught loss will be reduced. 


| normal load, and, therefore, maintains a satisfactory 


The design data for each steam generator—for vessels | circuiation in every tube under all conditions. 


A, B, C, D—are given in Table II, opposite. 
temperature gradient and heat-transfer rates through 
the boiler, superheater and economiser for the unit 
suitable for vessel B are shown in Fig. 2 


The 


| The drum is of ample size to allow of easy access. 
For vessel B, it is 3 ft. 6 in. in internal diameter by 
12 ft. long in the parallel portion. It will be noted 


on this page. | that only four rows of boiler tubes enter the drum, 
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these being spaced as desired to give a high tube-plate | 
efficieney ; in the case shown in Fig. 1, this is over | 
9 per cent. and, therefore, the tube plate need not be 
increased in thickness where the tubes enter the drum. 
[he incoming steam-water mixture enters behind the 
baffle A, in Fig. 1, which is concentric with the drum, | 
and is forced to take an upward path until it strikes the 


TABLE Il.—Design Data for Each Steam Generating Unit- | 





| 
Veseel. 


at normal | | 


Evaporation 
22,500 33,750 45,000 | 


load, Ib. per hour 
Evaporation at 

load, Ib. per hour 
Boiler generating sur- 

face, sq. f[t.cconvection 

only) os ¥« 
Koller radiant surface | 

(measured as flat wall), 

ft. . ae - 334 394 482 482 

Superheater surface, sq. 

ft : 530 604 884 a4 


- 45,000 
over- | 
33,750 50,625 67,500 | 67,500 


1,971 2,638 2,638 


Economiser surface, sq. 
ft 1,450 


to 


, . - 2,370 ,930 | 930 
Pressure in steam drum 
(designed), Ib. per sq. in. 
Pressure in steam drum 
(normal working), Ib. 
per sq. in . won 
Pressure at superheater 
itlet (normal work- 
ing), Ib. per sq. in. 450 450 
Temperature at super- | 
heater outlet, deg. F... ) 750 750 
Temperature at super- 
heater outlet (overload) 
deg. F. . ~~ | 
Temperature at super- 


510 510 510 510 


470 470 475 


750 
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the drum itself is not exposed to any direct heat, it 
follows that the water level is quiescent. This fact, 


| combined with the uniformity with which the steam- 
water mixture enters the drum, enables exceptionally | 


dry steam to be obtained and a high salt concentration 
to be carried without fear of priming. 

The superheater, which is of the self-draining type, is 
protected on both sides from practically all radiant heat 
by two rows of boiler tubes. 


adjacent to the superheater, the inlet header being con- 
nected to the drum by a saturated steam pipe, in which 
no valve is fitted. A blow-down and drain valve is 


for draining purposes. By varying the amount of oil 


| burnt in each half of the combustion chamber a very 
| wide range of superheat control is obtained. 


It will 


be seen from Fig. 2, opposite, that it is possible to 


“, 


The inlet and outlet | 
| headers are in a vertical position at the back of the boiler 





heater outlet (mancuvr- 
ing), deg. F. - 
Temperature of feed water, 
deg. F. 2° 
Temperature of air inlet to 
fan (assumed), deg. F. 
Temperature of air from 
heater (normal), deg. F 
Temperature of air to bur- 
ners (normal), deg. F. 
Temperature of gas leav- 
ing economiser (nor 
mal), deg. F. ‘ 
Draught loss between fan 
discharge and air- 
heater gas outlet (nor- 
mal load), in. w.«. ° 
Furnace volume, cub. ft.. ./ 
Weight of boiler complete 
with uptakes to base of 
funnel and two circu- 
lating pumps, tons 
Weight of water at work- 
ing level, tons .. “is 
Total weight, boiler and 
water, tons _ i 
Boiler and air-heater effi- | 
ciency (normal load) | 
based on gross C.V. of | | 
fuel and 13 per cent. } 
CO: at air-heater outlet, | 
per cent it i 
Oi! burnt per sq. ft. of 
boiler radiant surface | 
(normal load), Ib. per | 
hour o« - “s 


«—See Figure 4 >| 
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| maintain a steady steam temperature of 750 deg. F. 
| from a boiler output of 6,500 lb. per hour up to over- 
load, namely, 50,600 lb. per hour. On the other hand, 
| saturated steam may be obtained from the no-load 
|} condition up to 39,500 lb. per hour, and any desired 
|temperature between saturation and 750 deg. F. 
| throughout this range; in fact, any temperature at 
| any load within the shaded section of the graph. 
Various designs of economisers could be incorporated, 
| puovtied they are capable of reducing the gas tem- 
perature to a figure that will give the required efficiency 
and at the same time not occupy too much space. 
| The design put forward and shown in Fig. 1 is the fin 
tube all-steel type, which, in practice, has been found 
to be extremely efficient. It is in three banks, each 
eight tubes deep, in order that soot blowers may be 
| fitted between the banks. The total heating surface 
lis 2,370 sq. ft., and it is capable of reducing the gas 


| temperature to a figure that will give the required 
| boiler efficiency at normal load; therefore, an air 
| heater need not be incorporated. The specification 
calls for the economiser to be fitted with cast-iron 
| gills in order to protect the tubes from corrosion. 
| With forced circulation, there is no necessity to resort 
to this, as the economiser can be re-circulated with 
| boiler water at saturation temperature, so that the dew 
point is never reached. 

The method of re-circulation is shown diagramnmatic- 
ally in Fig. 3, on the opposite page, and is as follows : 
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connecting pipe n is fitted between the circulating 
pump discharge pipe / and the feed pipe g, with a 
| spring-loaded non-return valve m inserted in the 
| pipe. The economiser is designed so that its resistance 
| to flow at normal load is some 5 lb. per square inch 
| higher than the 25 lb. per square inch given by the 
| boiler circulating pump, and under such conditions 
the non-return valve m will be closed and no re-circu- 
iation can take place. 

As the amount of water entering the economiser is 
reduced, the pressure in pipe g will fall and the non- 
return valve m will open, allowing boiler water to mix 
with any feed water which may be entering the 
economiser, thus maintaining a sufficient temperature 
in the tubes to prevent the dew point being reached. 
There will also be a constant flow of water through the 
economiser tubes at low loads, which will prevent air 
and steam bubbles from forming on the tube walls, 
thereby reducing the possibility of internal corrosion. 
The non-return valve m can be of the automatic 
spring-loaded type and adjusted so as to admit boiler 
water to the economiser at a pre-determined boiler 
output, which is usually about half load; or, in some 
cases, a hand-operated non-return valve is fitted and 
this can be operated to suit exceptional atmospheric 
temperatures, as experienced in the North Atlantic 
| during the winter months. The economiser would 
| always be re-circulated while the boiler was either on 
| banked load or while raising steam. Fig. 4, opposite, 
demonstrates the benefits derived from re-circulation. 
| Curve r shows the gas-leaving temperature without 
| re-circulation of the economiser, and curve s shows 
| how the gas-leaving temperature is maintained above 
| the sphere of possible dew formation when the boiler 
| output falls. 
| Having regard to the serious corrosion and choking 
| which is liable to take place in air heaters under certain 
conditions, it was thought desirable to omit these 
components from the general design and to incorporate 
an economiser only, the duty of which is sufficient to 
obtain the requisite efficiency. The boiler circulating 
| pump runs at a constant speed of 1,500 r.p.m. It is 
designed to give an output equal to six times the 
| evaporation capacity of the boiler at normal load and 
| to deliver water to the distributor header at a pressure 
|of approximately 25 Ib. per square inch above the 
pressure in the boiler drum. The power required to 
drive this pump is somewhere between 0-75 per cent. 
and 0-50 per cent. of the normal boiler output. 

It will be seen from Fig. 1 that the evaporator and 
| economiser are divided into shallow banks, to accom- 
modate soot blowers, and for access for manual cleaning 
| and steam lancing if necessary. Gun-type soot blowers 
|of the retractable type are fitted in the combustion 
chamber for cleaning the superheater, the lower bank 
of the evaporator and the combustion chamber. The 
specification requires that the interior of all tubes 
| can be cleaned by the use of electrically-driven brushes 
lor sealing tools. This is not possible in a forced- 








| fitted to the bottom of the superheater outlet header | circulation boiler, due to the length of the tubes and 


the shape of the bends. Experience over some ten 
years has shown that, provided the make-up feed water 
| is suitably treated or is obtained from an evaporator, 
|and that reasonable care is exercised in testing for 
hardness, chlorinity, alkalinity and oxygen, no diffi- 
culties will be experienced by the formation of scale 
or corrosion. As the circulation within all the tubes is 
completely satisfactory under all conditions of boiler 
| load, there is far less likelihood of scale formation 
than where the circulation is questionable. 

Figs. 5, 6 and 7 show the arrangement of two La 
| Mont boilers and circulating pumps in a compartment, 
the size of which was given in the specification, and 
suitable for vessel B. It will be noted that ample 
space is available for auxiliary machinery, oil-fuel 
| settling tanks and oil-storage tenks. As no indication 
is given as to what auxiliary machinery should be ac- 
commodated in the boiler-room, it is suggested that the 
oil-fuel pumping and heating unit should be arranged 
| along the engine-room bulkhead and the forced-draught 
fans on platforms above the outer section of each 
| combustion chamber, as this would allow for a simple 
| arrangement of air ducting to the burners. 
| It is difficult to give exact density figures when 
| priming will occur as this is dependent on many 
| factors, such as the boiler rating, steam pressure and 

other considerations. It is, however, safe to say that, 
the boiler will not prime until a density of 200 grains 
| per gallon is reached, and if the rating were reduced 
|this figure could be increased. A forced-circulation 
| boiler can carry a high density due to the fact that 
|no steam is admitted below the water level in 
|the drum and therefore the water surface is always 








hood B, which reverses its direction and throws it | water in the drum flows down the pump suction pipe j | quiescent; also, forced circulation safeguards the 


smoothly downwards on to the spilling plate C. 
water passes to the lower part of the drum, while the 
steam rises and is compelled to travel round the hori- 
zontal baffle D, giving it ample time to deposit any 
residual moisture before passing to the superheater. 
No steam generated on the boiler heating surfaces is 
-ntroduced to the drum below the water level, and as 


The | to the boiler circulating pump & and is discharged at | tubes when the concentration is high. 


25 Ib. per square inch above boiler pressure through 
| the pipe and to the main distributor header, and thence 
to the boiler heating surfaces. The feed pump f 
delivers water to the economiser e through the pipe g, 
|the amount being controlled by the feed-regulating 
| valve hk. To re-circulate the economiser, a small inter. 





Experience 
shows that a high degree of steam purity is obtained 
as, from recent investigations, the steam quality 
(including dissolved gases) varied between 1-7 and 
2-3 dionic units, this latter figure being slightly less 
|than one part per million of boiler-water salts and 
| equal to distilled water. 
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15-IN. CENTRE TOOL-TESTING LATHE. 


MESSRS. GEORGE SWIFT AND SONS, LIMITED, HALIFAX. 











15-IN. CENTRE TOOL-TESTING 
LATHE. 


Tue testing of single-point cutting tools, if carried 
out on a production lathe, is often not so complete as it 
might be owing to the necessarily restricted range of 
such a lathe. Messrs. Swift and Sons, Limited, Clare- 
mont Ironworks, Halifax, have, therefore, developed 
the special tool-testing lathe illustrated in Figs. 1 and 2, 
on this page. As the lathe has a central height of 15 in. 
and* admits work 11 ft. long between centres, the 
tool can be tried out on sufficiently large material to 
provide extended runs. The three main functions of 
the lathe are as follows: (1) the testing of cutting tools 
of tungsten steel, substitute steels and tungsten-carbide 
and other cemented-carbide tools, (2) the investigation 
of the machineability of work of different metals and 
the determination of the machineability index of those 
metals, and (3) the testing of the effect of different 
cutting lubricants on different metals at varying spindle 
speeds and tool feeds ; this function alone necessitates 
the provision of an exceptionally wide range of speeds 
and feeds. Two other essential requirements which 
have been provided for in the design are ample power 
and great rigidity. 

The general construction of the lathe is shown in 
Fig. 1, in which perhaps the most unusual feature is 
the fitting of the driving motor with its shaft in line 
with the headstock spindle. This construction permits 
a direct spindle drive, through a flexible coupling, for 
high-speed work. The motor is of the variable-speed 
type, and may be either of the direct-current or alter- 
nating-current commutator type. In either case it 
develops 30 h.p. at its lowest speed of 600 r.p.m. 
and 75 h.p. at its highest speed of 1,500 r.p.m., the 
speeds being controlled either from the headstock 
or the saddle and being indicated on a tachometer 
with a large dial visible from both points. The tacho- 
meter is the upper one of the two dials seen on the 
front of the headstock, the lower dial being that of an 
ammeter graduated in both amperes and horse-power 
so that the power consumption is continuously indi- 
cated. Speed variation of the motor is effected by 
control push buttons, the speed automatically rising or 
falling according to the length of time that the appro- 
priate button is depressed. 

It will be obvious that the method of direct driving 
does not cover the lower speed ranges required. These 
are obtained by sliding reduction gears contained in the 
headstock, as shown in Fig. 2. These gears provide four 
spindle speed ranges, namely, between 17 r.p.m. and 
40 r.p.m.; between 40 r.p.m. and 100 r.p.m.; between 
100 r.p.m. and 250 r.p.m. ; and between 250 r.p.m. and 
600 r.p.m.; the intermediate speeds in these ranges 
being obtained by varying the speed of the motor as 
already described. The highest speed range, namely, 
from 600 r.p.m. to 1,450 r.p.m., the latter being nearly 
the top speed of the motor, are provided by the direct 
drive. Reference to Fig. 2 will make clear the direct 
drive, the flange of the flexible coupling to the motor 
being seen on the left and the flanged spindle nose on the 
right. The front journal of the spindle is 7 in. in diameter 


and runs in twin opposed taper Timken roller bearings, | 


while the rear journal, 5} in. in diameter, runs in 
Hoffman ball bearings. The speed ranges are selected 
by movement of three levers at the top of the headstock, 
namely, one on the right and two on the left. These 
actuate, through rack and pinion gears, the gear shifting 
dogs, which can be identified by their light colour in 
Fig. 2. Interlocks between the levers and actuating 
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gears prevent the direct drive being engaged until all the 
reduction gears are out of mesh. The reduction gears 
are hardened and ground and slide, generally, on splined 
shafts. They run in an oil bath, the oil, which is 
filtered, being circulated by a pump and delivered on 
top of the gears by the pipes seen above them. 

The feedbox change gears are gear-driven from the 
headstock by an external train of gears covered by a 
guard and fitted with a slipping clutch to protect the 
gears from damage from accident or overload. The 
position of the drive from the headstock to the feedbox 
can be seen in Fig. 1. An interlock is fitted to prevent 
coarse feeds from being engaged when high spindle 
speeds are being used. The feeds are controlled by a 
lever on the left of the headstock at the bottom and by 
three levers on the feedbox, all four levers being visible 
in Fig. 1. Two feed ranges are provided, both having 
nine steps. These are, in cuts per inch, coarse range, 
10-5, 15, 21, 28, 39, 54, 72, 100, 140, and fine range, 
83, 120, 165, 220, 310, 430, 580, 800, 1,120; the 
feeds are reversible. The figures just given are longi- 
tudinal, or turning feeds. The transverse, or surfacing 


speeds are half these rates and are given to the front | 
tool post of the saddle only, the rear tool post being | 
Apart from this there is, of course, | 


hand adjusted. 
provision for hand travel of both the saddle and cross 
slide, while the saddle has also a quick power traverse 
The saddle is massive and rigid and has an apron of 
Messrs. Swift’s standard type embodying nickel-chrome 
heat-treated steel gears. The toolposts are simple and 
have a minimum number of mating faces, thus reducing 
the possibilities of weakness and springing. The front 


tool post is of the square turret type and the rear tool- 
post is of the bolt-and-plate type. Diameter stops can 
be fitted if required. 

It will be seen in Fig. 1 that the bed is of massive one- 
piece construction and its raised front guide provides 
effective clearance for the escape and removal of swartf 
A close-grained cast iron, with a Brinell number of 
approximately 200, is employed for the bed. The con- 
struction of the tailstock will be evident from Fig. 1. 
Hand traverse by a crank handle and a pinion engaging 
with the saddle hand-traverse rack is provided and 
there are, of course, all adjusting and locking devices. 
The centre is of the live type mounted in roller bearings, 
since a dead centre under long high-speed tests would 

| be liable to overheat and possibly seize. Further, the 
barrel incorporates powerful springs so that, in the event 
of the work expanding from heat generated in high- 
speed turning, automatic adjustment of the centre takes 
place. The overall length of the machine is 25 ft. and 
its total weight is 15 tons. 








TECHNICAL PROPERTIES OF TIMBER.—The Depart- 
ment of Scientific and Industrial Research has made 
arrangements with H.M. Stationery Office for the issue 
of a further reprint of No. 21 in the series of “* Forests 
Products Research Records.” This little book, which is 
entitled The Growth and Structure of Wood, was first 
published in 1937 and provides a simple scientific back 
ground to the study of the technical properties of timber 
It is intended mainly for persons engaged in the timber 
consuming industries. The price is 6d. net. 
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THE PROJECTION ANGLE 
** DEKKOR.,”’ 





THE precision optical instrument for checking the 
angular relationship between plane surfaces, manu- 
factured by Messrs. Adam Hilger, Limited, London, 
and known as the Angle Dekkor, has been available 
for some years now, and in that period has proved of 
considerable service in the workshop, toolroom and 
inspection department for checking the angle between 
two plane surfaces intended to be at right angles, the 
flatness, or truth, of such surfaces, and other similar 
work. The standard Angle Dekkor resembles some 
forms of surveying instrument in that its indications 
are read through an eyepiece, a pair of illuminated 
scales being visible in the field. While this instrument 
is quite satisfactory for occasional work, its continued 
use over long periods is liable to involve a certain 
amount of eye-strain, and Messrs. Hilger have accord- 
ingly now introduced a form known as the Projection 
Angle Dekkor, in which the scales are visible on a 
screen on to which they are projected by an optical 
system. The new instrument is shown in Figs. | 
and 2, in the first of which the screen is visible as an 
inclined surface, while in Fig. 2 its employment can be 
inferred from the attitude of the operator. The stan- 
dard instrument, of which there are two models, and 
the new projection instrument, are all distributed for 
Messrs. Hilger by Messrs. Alfred Herbert, Limited, 
Coventry. 

The optical system of all three instruments is basically 
the same though it is necessarily rather more complex 
in the projection type due to lenses, etc., required for 
projecting the images of the scales on to a screen. 
The optical system of the projection-type instrument | 
is shown in Fig. 3 and a diagrammatic representation of 
the images in Fig. 4. Referring to Fig. 3, the lamp 
provided for the illumination of the scales is indicated 
ata. The light from the lamp is collected by the con- 
denser 6 and directed on to the inclined mirror c, 
whence it is transmitted to the prism d, mounted on a | 
transparent plate e on which are engraved two scales. | 
One of these scales is central with the prism and the | 
other, at right angles to the first, is engraved on the | 
portion of the plate, on the right, not covered by the | 


prism. This prism reflects the light downwards through | the part examined, will have its image deflected 
the plate e and the lens f on to the polished surface g| according to the “ squareness ” of the reflecting block. 
of a block situated on the part under examination. The | With absolute accuracy of the surfaces the two images 
beam reflected from the surface g, returns through the | will appear as a “ cross” mutually intersecting at the 
right-hand part of the plate e, which is at the focus of | graduation 20. This, however, very rarely occurs in 
the lens f. The beam which diverges after passing the | practice, thus, taking the right-hand image in Fig. 4, | 
plate is rendered parallel by the lens system h, and the 'the surface being examined is slightly tilted in one' operation the instrument is used with its axis hori- 
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MESSRS.JADAM HILGER, LIMITED, LONDON. 
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parallel beam is then reflected by the mirror i on to 
the ground glass screen j, showing on that screen 
the images of the two scales on the plate e. The| 
images are, however, somewhat small and in a position 
which renders them awkward to inspect, and they are, 
therefore, magnified by the lens & and reflected in the 
mirror 1, which is the surface viewed by the operator. 
The angle of the mirror can be altered as required. 
What is actually seen on the mirror are the images | 


| of the pair of scales intersect ing each other, as shown 


in Fig. 4. Each scale has 50 graduations, each repre- 
senting 1 minute of arc and appearing on the screen 
0-1 in. in length. This magnification enables the 
readings to be estimated in seconds of are with fair | 
accuracy. It will be noted that in both scales only | 
40 of the 50 divisions are numbered and that the 
centre of each scale is therefore at the point marked 20. 
The image of the scale central with the prism, which 
scale is illuminated by the lamp, is called the fixed 
scale, and remains unaltered in position, but the other 
scale, being illuminated only by reflected light from 
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Fig.3. 
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plane as shown by its displacement to the right. In 
the middle image, shown dotted, the surface is still 
evidently tilted in one plane, but this plane is at right 
angles, in plan, to that of the tilt causing the displace- 
ment of the image on the right. In the left-hand 
image, chain-dotted, the surface is equally tilted in 
both planes simultaneously, as indicated by the chain- 
dotted arrow passing through the centre point (20) of 
both scales. 

The method of using the instrument varies too 
widely for any attempt to be made to cover the whole 
tield, but two illustrative examples may be given. 
In Fig. 1, the operation of checking the parallelism of 
the spindle end and the anvil face of a micrometer 
gauge is shown. The gauge is seen resting on a bar 
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|earried on the base plate of the instrument, and, 


standing on the base plate between the two faces under 
examination is a prismatic block with two polished faces 
at an angle of 90 deg. This serves merely as a reflector 
to deflect the light beams through a right angle so that, 
impinging on the faces of the micrometer, they are 
reflected from those faces to the prism and so caused 
to illuminate the reflected scale. The image reflected 
from the anvil face is, of course, stationary, but when 
the micrometer spindle is turned any want of parallelism 
between the two faces is immediately indicated by 
displacement of the reflected scale. The ideal condi- 
tion is the coincidence of the centres of the two illumi- 
nated scales. The second example, shown in Fig. 2, 
1s the checking of the planeness of a base plate, and, 
at the same time, the straightness of a T-slot. In this 
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zontal, the screen, however, being readily observed. 
The base plate to be tested and the instrument both | 


stand on a surface table, and a cube of stainless steel, | 


with 1} in. sides, is-used as the reference surface. Two 
adjacent faces of the cube have a mirror finish — 
the included angle is 90 deg., with tolerance of + 
seconds of arc. The remaining angles are acc urate to| 
within 1 minute of arc. 

The cube is placed on a small carrying plate, the 
length of which is accurately measured and which is 
supported on front and rear feet. The cube assembly 
is placed on the base plate to be tested at one end of 
that plate and the instrument is sighted on one face, 
as shown in the illustration. The cube is then adjusted 
until the reflected scale is seen on the screen as inter- 


secting the fixed scale at the point 20 of that scale. The | 


position of the point of intersection on the reflected 
scale is noted and forms the basic reading against which 
subsequent readings are compared. The cube assembly 


is then moved away from the instrument until the | 


rear foot of the carrying plate reaches the position 
previously occupied by the front foot, care being taken 
that at the finish of the movement the point of inter- 
section of the reflected scale remains at graduation 20 | 
of the fixed scale. The amount of displacement of the 
reflected scale is then read, any variation from the first 
reading indicating an error in planeness of the surface 
of the base plate over a length equivalent to that of 
the carrying plate. This procedure is repeated along 


the length of the base plate under examination, all the | 


readings being noted. Similar tests are made across 
the width of the plate. The results of the readings are | 
then calculated or plotted as a graph and the corrections 
thus indicated can be made by scraping the base plate. 
Local errors which may exist between the feet of the 
carrying plate can be detected and remedied by the 
use of a small surface plate and subsequent scraping. 
If it is desired to check the straightness of a T-slot at 


the same time as the planeness of the surface, a ground | 


guide strip is fitted in the slot and the carrying plate 
is moved along in contact with the strip. Displacement 
of the reflected scale in the direction of its length 
denotes error in planeness, and displacement of it as a 
whole along the fixed scale indicates error in straight- 
ness of the slot. The maximum working distance of the 
projection Angle Dekkor is 6 ft. 

Other accessories provided with the instrument 
enable a large number of other inspecting and checking 
operations to be carried out. There is, for example, 
a precision sine bar set by means of standard gauge 
blocks. This can be used, among other applications, 
for checking conical parts of shafts which have to 
be very accurately tapered. The sine bar is set on 
a surface table on which both the shaft to be checked 
and the instrument are also placed. The reading of 
the instrument when set to the sine bar is noted and 
the instrument is then moved to view a standard gauge 
block resting on the conical part. If the new reading 
coincides with the original one, the conical part of the 
shaft is finished exactly to the angle at which the 
sine bar was set, while departures from the angle are 
indicated by differences in the readings. It will be 
appreciated from Figs. 1 and 2, that the mounting of 
the optical part of the instrument on an adjustable 
arm enables that part to be set with its axis at any 
desired angle. Another accessory is an optical flat, 
1? in. in diameter, with a rhodiumised face flat to 
within 0-000007 in. This has numerous uses, of which 
two from actual practice may be cited. Employed 
in conjunction with the stainless-steel cube, the square- 
ness of the faces of a thread-rolling die block has been 
tested, and used in conjunction with two straight 
edges and an optical square, the squareness of the 
table and work head of a boring machine was readily 
checked. 








ZINC PIGMENT DEVELOPMENT ASSOCIATION.—A tech- 


nical committee has been formed to give advice to the | 
council of the Zinc Pigment Development Association | 


on all questions of a technical character. The chairman 
of the committee is Dr. H. Mills, of Orr’s Zinc White, 
Limited, Widnes, Lancashire. 


RESTORATION OF DAMAGED WorKS.—We have been | 
asked to draw the attention of all firms, engaged 
in the production of war material for the Admiralty, 
Ministry of Supply or Ministry of Aircraft Produc- 
tion, to the necessity of reporting immediately to the 
Local Reconstruction Panel of the Emergency Ser- 
vices Organisation, any damage arising from enemy 
action, civil fire, explosion or accident. These Panels, | 
which exist in every individual area in Great Britain and | 
Northern Ireland, are able to render great assistance in | 
facilitating the restoration of production. They are also | 
the official channels for immediately reporting any | 
damage sustained by a firm to the appropriate production | 
departments. Should firms not be acquainted with the | 
address of their Panel this information will be sent to 
them on application to the Emergency Services Organisa- | 
tion, Ministry of Aircraft Production, Millbank, S.W.1. 
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Lieut | R. A. CARDER was re-elected a member of the Genera) 
Stanislaw Wernicki, Lon- | Committee. 


| M.I.Mech.E., 
| chief designer of the Turbine Division of the Brush Elec- 
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PERSONAL. 


The Minister of Fuel and Power has appointed Mr. 
HaroLp Hopson, B.Sc., M.Inst.C.E., M.1.E.E., the pre- 
| sent general manager of the Central Electricity Board, 
to be chairman in place of Sim ARCHIBALD } agp. 
M.Inst.C.E., M.I.E.E., who has resigned for health reasons 
as from July 31. Sim JOHNSTONE WriGHT, M.Inst.C.E. 
| M.I.E.E., chief engineer to the Board is succeeding \, 
Hobson as general manager and Mr. J. HACKING, deputy 
chief enginer has been promoted to be chief engineer. 

. TIMOSHENKO, of the University of Michj- 
-A., has been elected a 
foreign member of the Royal Society. 

At a special meeting of the General Committee of 
Lioyd’s Register of Shipping, held on June 15, Mp 
ErRNEst L. Jacops was re-elected chairman for the 
ensuing year, and Sir RONALD GARRETT, deputy c)air- 
man and treasurer. Mr. Jacobs was also re-elected acting 


PROFESSOR S 


Mr. P. S. WAKEFIELD, M.Sc. (Eng.), B.Sc., A.R.C.Se.1 
A.M.I.E.E., has relinquished the position of 


trical Engineering Company, Limited, for health reasons 
and has been appointed consulting engineer to the 
| Division. Mr. J. R. Hutomines, A.M.I1.Mech.E., has 
succeeded Mr. Wakefield as chief designer of the Turbine 
Division. 

Mr. C. 
Chief Superintendent 


has been appointed 
Ordnance Factories 


HoLiyoak, M.1.Mech.E., 
of Royal 


| Ministry of Supply. 


Mr. F. J. Barctay, M.1.Mech.E., has joined the 
management committee of Messrs. Aveling-Barford, 
Limited, and is also personal assistant to the chairman 


Albert Edward Keeble, | and managing director. 


Mr. Grorce H. BucHaNnaN has joined Messrs. Craven 
Brothers (Manchester), Limited, Vauxhall Works, Red 
dish, Stockport, as engineer representative in Scotland 
The firm gave up their office in Glasgow early in 1940 
and for the time being Mr. Buchanan will work from hi 
home address, 19, Kingsburgh-drive, Paisley (Telephon: 
Paisley 4762). Messrs. Craven Brothers will shortly 
announce the reopening of an office in Glasgow. 

CapTatn H. B. R. James, M.I.Mech.E., 
seconded to the War Office, has now rejoined Messrs 
Babcock and Wilcox, Limited. 

Fitz HERBERT WRIGHT has resigned the 


who had been 


CapTalIn H. 


| chairmanship of The Butterley Company, Limited, owing 


to ill health and has retired from the board. Mr. f 
FrITzWALTER Waricut, the present managing director 
has been elected chairman and managing director. 

Proressor J. R. Hicks has been elected President of 
the Manchester Statistical Society in succession to Mr 
L. F. BEHRENS. 

Mr. H. G. W. DeBennAM and Mr. V. PENDRED have 
been elected directors of the Skinningrove Iron Company, 


| Limited. 


Editor: H. H.| 


Limited, | UNTTED 


| UNITED 


Mr. M. R. REEVE has been appointed director of the 
export organisation of Tube Investments, Limited, which 
bears the title, British Tube Mills Export, Limited. 

In a paragraph, in this colamn on page 468, ante. 
the removal of the London office of Messrs. DavVY AND 
ENGINEERING Company, LimiTep, and their 
companies to 5, Victoria-street, London 
name of Messrs. DAVY AND 

LIMITED, was erroneous!) 


subsidiary 
S.W.1, we regret that the 
RoLL Founpry, 


| given as United Roll Foundry, Limited. 


20 cents.) | 


| MANY.—We 








MANUFACTURE OF TIMKEN BEARINGS IN GEK 
understand that, from time to time, ther 
Timken bearings works in 
Allies. Messrs. British 
no manufacture of 


THE 


have been reports that a 
Berlin has been bombed by the 
Timken, Limited, inform us that 


| Timken bearings has been carried out in Germany since 


Abbey Orchard-street, Victoria-street, 


1934. The manufacturing activities of the German sub- 
sidiary of the firm were stopped in that year, the factory 
in Berlin being entirely dismantled, and most of the 
machinery brought back to the British works. 


PAYROLL METHODS AND INCOME TAX PROCEDURE. 
The British Standards Institution have recently issued 4 
pamphlet entitled “‘ Payroll Methods, including Pay-as 
you-Earn Income-Tax Procedure.” The main Section 
headings are: mechanical methods for the preparation 


j of payrolls, the engagement and recording of labour, 


| methods of recording time, the computation and comi- 
pilation of wages, and the lay-out of wages for payment 
Practical methods of dealing with payroll problems 
| created by the Pay-as-you-Earn Income Tax procedure 
| are described in an appendix which, it is anticipated, will 
be of value to the smaller firms throughout industry. 
Copies of the pamphlet, price 2s., postage included may 
be obtained from the Publications Department, British 
Standards Institution, 28, Victoria-street, Westminster, 
London, 8.W.1. 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Scottish Steel.—Mill outputs are being maintained under 
difficulties. Orders are not plentiful, and ordinary 
specifications for plates remain slow. Light plates and 
sheets, however, are being taken up fairly steadily. 
There is a brisk demand from locomotive and wagon 
builders and repairers, and this department will provide 
a steady stream of business for the steelmakers for a 
considerable time. 

Steel Scrap.—An appeal to those who have old plant 
or machinery lying idle to hand it over has been broad- 
cast throughout Scotland. The position is rather acute 
so far as good heavy steel scrap is concerned (the supply 
of light material is plentiful enough), and it has been 
deemed expedient to issue a long memorandum dealing 
with the present difficulties. Transport of heavy scrap 
from England, and also from outside sources other than 
England, has become a mere trickle owing to military 
priorities and other war-time contingencies, and Scot- 
tish scrap merchants appeal for all material that can 
be released to keep the steelworks going. Merchants 
have offered to assist owners with the dismantling of 
any such plant, machinery, etc., so that it can be got out 
and collected. The appeal is a national one, and not an 
appeal from merchants per se. 

Scottish Coal.—The Scottish coal market continues to 
give rise to much local anxiety. Outputs are static 
and totally incommensurate with present requirements. 
Assistance from England is necessarily limited by trans- 
port and other factors, and although it is generally 
recognised that Scotland should be able to supply her 
own needs from local resources, the Scottish miners so 
far have given no evidence of increasing the output in 
order to balance the budget in the only way it should 
be balanced. There has been no development since the 
visit, ten days ago, of the Director-General and other high 
Ministry officials from London, but certain views were 
put before headquarters and whatever measure of 
reorganisation is decided upon will be warmly welcomed. 
It is believed that one of the problems which is likely to 


be tackled is the machinery responsible for the allocation | 


of coal to industry. and possibly for domestic purposes 
as well. The Scottish Fuel Efficiency and Economy 
Committee have put forward a strong demand for 
representation in the matter of allocating coal for works 
and factories, it being felt by the Committee that too 
often the expert advice of combustion engineers is 
neglected. These engineers have intimate knowledge 
of the practical and technical problems encountered by 
all branches of consumers trying to raise steam with 
unsuitable and inferior fuel, and their advice might 
materially reduce the loss of boiler house efficiency due 
to these factors. A new programme for the distribution 
of hard coke is being prepared, but traders do not think 
it will make much difference to the present position, 
which is not unsatisfactory. Foundry demand is rather 
easy, and other requirements are being met satisfactorily 


also. 





TEMPERATURE EFFECTS ON THE STRENGTH OF Woop : 
ERRATUM.—We regret that we were in error in stating, 
in an article published in our last week’s issue, on page 
478, ante, that the investigation on the effect of tempera- 
ture on the strength of wood, plywood and glued joints 
at various moisture contents, referred to in the article, 
had been carried out at the Forest Products Research 
Laboratory, Princes Risborough. Actually, Mr. P. H. 
Sulzberger, B.Sc., is an officer of the Section of Timber 
Physics, Division of Forest Products, and the work was 
carried out in Australia under the auspices of the Council 
for Scientific and Industrial Research. 





|} exceeded their quota. 





Tue INsTIrvcrE or BRITISH FOUNDRYMEN.—At the 
4lst annual general meeting of the Institute of British 
Foundrymen, held at Manchester, on June 10, Mr. J. W. 
Gardom, A.M.I.Mech.E., of Messrs. John Gardom and 
Company, consulting foundry engineers, was elected 
President for the 1944-45 session in succession to Mr. D. 
Sharpe, of the Federated Foundries, Limited, Falkirk. 
Mr. D. Howard Wood was re-elected senior vice-president, 
and Dr. T. Swinden was elected junior vice-president. 
It was announced during the meeting that the Council 
had awarded the Oliver Stubbs Gold Medal, for out- 
standing services to the Institute, to Mr. W. Y. Buchanan, 
“i active member of the Scottish Branch, and the 
E. J. Fox Gold Medal to Mr. FitzHerbert Wright, vice- 
president of the British Cast Iron Research Association 
and chairman of the Council of Ironfoundry Associations. 
The first award of the British Foundry Medal, which 
's procured annually out of a fund provided by Mr. 
Barrington Hooper, C.B.E., and the proprietors of the 
Foundry Trade Journal, has been made to Mr. J. W. 
Gardom for his paper, ‘‘ The Mass Production of a Man- 





ganese-Steel Casting.” The cash award associated with 
the medal has been made to Mr. E. Longden, for his 
paper, “‘ Fluid Pressure in the Foundry.” 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—At Sheffield works, some melting 
Plants, forges and foundries are not as busy as they 
were, but there is still pronounced activity in the heat- 
treatment and other departments dealing with the 
finishing processes. Production programmes are well in 
hand. Some of the melting plants are busy, however, 
particularly in the basic open-hearth section, as the 
demands have not diminished. Important extensions of 
equipment are to be carried out shortly. There is less 
absenteeism at works generally, and there are fewer late 
arrivals now than was the case some time ago when 
overtime working was more extensive. Week-end work- 
ing has been reduced to a minimum. 

South Yorkshire Coal Trade.—The coal position is very 
strong. Constant direction of supplies permits satis- 
factory deliveries to be made to priority undertakings, 
but the demand is increasing, and there is little oppor- 
tunity of satisfying it fully. Best South Yorkshire hards, 
and washed and graded steams are heavily earmarked 
for some weeks ahead, and there is an insistent call for 
coking coal. The production of outcrop coal continues 
to expand as more modern equipment is received at the 
sites. The house-coal allocated to merchants is not 
sufficient to permit the full 15-cwt. delivery for the two- 
month period. The make of coke is more satisfactory, 
and all works’ needs are being satisfied, but the supplies 
of domestic sizes and qualities are inadequate. But 
little export trade can be entertained, and it is chiefly 
under Government direction. 





NOTES FROM THE SOUTH-WEST. 
CarRDIFF, Wednesday. 


The Welsh Coal Trade.—The opening of the second 
front has been followed by an improvement in coal 
production in South Wales. Generally, throughout the 
coalfield, there has been a reduction in absenteeism, 
although in some directions there is still room for improve- 
ment. In the Aberdare Valley three collieries, in the 
first week after the opening of hostilities in France, 
These were the Rhigos Colliery, 
where workmen at the No. 1 Drift produced 234 tons 
and the No. 4 Drift 172 tons over their quota. At 
Abergorki Colliery the target was exceeded by 170 tons 
and at Bwilfa Aberdare by 108 tons. Trading was very 
difficult in all sections on the Welsh steam-coal market 
during the past week. There was an active demand, 
both from home and foreign sources, for all classes, but 
few new orders could be accepted as the collieries were 
already well sold forward. As a rule, current productions 
were almost entirely absorbed by deliveries made on 
account of past bookings for the high-priority users, who 
were making sustained demands. As a result, order books 
were well filled for some months ahead. All orders were 
carefully scrutinised by salesmen and only the most 
important could be entertained ; export trade was also 
on very quiet lines. Neutral buyers showed considerable 
interest and were willing to take the lowest grades of 
coal, but practically the only shipments made to con- 
sumers abroad were those for Government-directed 
business. All the large descriptions were well placed 
with outlets and showed a very firm tone. The sized 
and the bituminous small sorts were extremely scarce 
and, with demand active, recent strong values were 
maintained. Best dry steam smalls were active and the 
inferiors were steady. Gas cokes were slow, while the 
foundry sorts were active and firm. Patent fuel was well 
employed in the home trade. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plates and their substitutes was 
quiet, mainly owing to a weaker demand for substitutes, 
as a fair amount of business was transacted in tin-plates. 
After a good deal of activity, export business has once 
again quietened down. Steel sheets continue to be a 
strong feature of the market and makers are so heavily 
committed for some time ahead that they are unable to 
accept much new business. Iron and steel scrap is in 
steady demand. The prices of iron and steel products 
are as follows :—Standard-quality coke tin-plates, per box 
of 108 Ib., containing 112 sheets, measuring 20 in. by 
14 in., 29s. 9d., f.o.r., for home consumption and 30s. 9d., 
f.o.b., for export. Tin-plates carrying heavier tin coat- 
ings, 30s. and 30s. 44d. per box, f.o.r., for home consump- 
tion. Galvanised corrugated steel sheets, No. 24 gauge, 
in bundles, 261. 2s. 6d., and steel-sheet and tin-plate 
bars, 121. 2s. 6d., all per ton, delivered. Welsh hematite 
pig iron, 61. 14s., and Welsh basic pig iron, 61. 08. 6d., 
both per ton, delivered, and both subject to a rebate of 5s. 





AIRPORTS IN SouTH AFRICA.—The Minister of Trans- 
port of the Government of the Union of South Africa 
has recently announced that an international airport, 
near Johannesburg, and national airports, at Cape Town 
and at Durban, would be constructed as soon as possible 
after the conclusion of hostilities. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








ROYAL Society OF ARTS.—Wednesday, June 28, 3.30 
p.m., John Adam-street, Adelphi, W.C.2. Annual 
General Meeting. (i) Council’s Report and Financial 
Statements for 1943. (ii) Election of Officers. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
July 4, 6.15 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. General Meeting. ‘“‘ High-Speed, 
Two-Stroke Compression-Ignition Engines,” by Mr. R. 
Wisner. 

INSTITUTE OF PHyYsics.—London and Home Counties’ 
Branch: Saturday, July 1, 2 p.m., Physics De- 
partment, Imperial College of Science and Technology, 
South Kensington, S.W.7. Conference on “ Applied 
Spectroscopy.” 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The aggregate tonnage output of 
iren and steel is still at a high level and the recent lull 
in buying has enabled producers of many commodities 
to get abreast of their delivery obligations and to equip 
their plants for dealing satisfactorily with the extensive 
urgent requirements that are anticipated. Supplies of 
pig iron—with the exception of hematite qualities—are 
ample for current requirements; high-phosphorus des- 
criptions attract most interest. . Outputs of nearly all 
categories of semi-finished and finished steel are readily 
taken up as they become available for distribution. 


Foundry Iron.—The prevailing slackness at the light 
foundries is keeping the consumption of No. 3 pig iron 
at a low level. Deliveries are on a restricted scale, not 
| because of any scarcity but to assist in easing the pressure 
| on rail transport and to prevent stocks at users’ yards 
| from becoming inconveniently large. The make of local 
| brands is still light but merchants are able to supply 
| satisfactory parcels of Midland iron. 

Hematite, Low Phosphorus and Refined Iron.—Prospects 
of a material increase in the limited make of hematite 
are still slight. Consumers continue to demand larger 
deliveries and only by strict adherence to the control of 
distribution regulations can supplies be regularly dis- 
tributed for urgent needs. Deliveries of all grades of 
low-phosphorus iron and of refined qualities are satis- 
factory. 

Manufactured Iron and Steel.—Outputs of semi- 
finished iron cover consumers’ requirements but the 
continued pressure for steel semies is taxing home 
sources of supply and re-rollers continue to use a con- 
siderable tonnage of inferior material in addition to 
moderate parcels of imported billets. Producers of 
finished iron would welcome orders for the lighter des- 
criptions of material but have fairly good bookings for 
heavy work. Most finished-steel plants are still very 
actively engaged, but arrears of deliveries have been 
greatly reduced and the works are well equipped to deal 
with the extensive requirements expected in the near 
future. Plate-makers and sheet producers are sold well 
ahead and the mills are being run nearly at full capacity 
in order to cope with delivery requirements. Heavy 
joists are still slow of sale but specifications for light 
sections are distributed freely and manufacturers have 
contracts to execute that will keep them busily employed 
for a considerable time. Parcels of railway requisites 
which become distributable are promptly taken up and 
the quantities of colliery roofings and pit props made 
available are barely sufficient to meet the demand. 

Scrap.—There is a brisk demand for good heavy steel 
and cast-iron scrap. 











“THE VoIcE OF THE Facrory.”—Early in 1943, the 
Austin Motor Company, Limited, with other leading 
firms in the Birmingham area, organised an exhibition 
in which outstanding examples of factory appeals, made 
in the cause of the war effort in the Midlands, were 
displayed. As an outcome of this “ Tell the War Worker” 
Exhibition, it was suggested that a manual on this new 
activity should be published. Accordingly the Austin 
Company has assembled the essential information and 
issued it in the form of an illustrated booklet entitled 
“The Voice of the Factory.” The booklet, which is well 
written and attractively produced, deals with such 
matters as poster appeals, leaflets in pay packets, factory 
broadcast talks, cinematograph sound films, the timing 
of appeals, printing and general costs, and other matters. 
The author of the booklet is Mr. J. F. Bramley, safety 
and welfare superintendent of the Austin Company, and 
copies, price 2s. 6d. net, or 28. 10d., postage included, are 
obtainable by firms engaged in war production on 
application to the company at Birmingham. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 


what similar titles. 
‘TRL.EGRAPHIO “ ENGINEERING,” LESQUARE, 
ADDBESS LONDON. 


Tazrsons Numper—TEMrie sar 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
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EMPLOYMENT AND 


that are less easily condoned. -The joy of the true 
craftsman in his work is a thing that is very real 
and often proclaimed, but it is no more real than 
the satisfaction of building up a successful business 
and thus providing for the craftsman opportunities 
to follow his craft which did not exist before. 
“* Every man his own master” may be an unattain- 
able ideal, but the very fact that it has been so long 
a part of the language shows how widespread is the 
belief that to be a master is essentially a good thing, 
and that the ideal should be brought as near to 
attainment as is practicable; in other words, that 
private enterprise is something to be definitely 
encouraged. 

There are signs that this belief has been securing 
wider support of late, or else that those who hold it 
are beginning to realise that their faith should be 
more widely proclaimed. It could not fail to be 
widely held, for only those who are wilfully blind to 
the present or woefully ignorant of the past would 








Ir is safe to say that there has never been a time | honestly deny that industrial advancement in every 


the United Kingdom ................ £3 5 0 
‘or Canada— 
aS PROSPERITY. 
Thick paper copies in Bs 
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oe yaaa anaey - £3 3 0 | was being expressed for the welfare of its ordinary 
ee ee a7¢ | people than is the case at present, or when so many | 


manufacturing country, and in most of those in 
which agriculture is still the mainstay of their 
economy, is based primarily on the efforts of the 


Foreign and Colonial subscribers receiving incom- | elaborate plans were being prepared to guard against small producer. In certain circumstances, it may be 


plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 

occur in our mailing list. 
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the difficulties, and occasional ill fortune, that pre- | found by experience that combination is essential to 
vious generations had come to accept fatalistically | Secure maximum operating or commercial efficiency ; 
as the common lot of mankind. Schemes for ensur- but that is not to say that the one system is better 
ing the maximum production of necessary commo- than the other, without regard to circumstances. ; It 
dities, schemes for distributing equitably the raw | might even be argued that the same generalisation 
materials of the earth, schemes for affording equal | is applicable to trades unions—and, of course, to 
opportunities for the young and freedom from want | their counterparts among the employers’ organisa- 





for the aged, schemes for maintaining a permanent | tions; though the well-known difficulty of proving 


balance of trade: their profusion, and the earnest-|® negative must render any such argument largely 

ness and even vehemence with which they are pre- | academic. 

sented, might reasonably lead a visitor from another! The remarks of Mr. E. C. Gordon England, bear- 

planet to marvel that a people that had endured | ing upon the foregoing considerations, which he 

such apparent hardships in the past should still | delivered on June 15 in his capacity of chairman of 

retain the resilience which undoubtedly they do| the Engineering Industries Association, have been 
As a secondary question, he might well | extensively quoted in the Press reports of the annual 


possess. 
|ask by what miracle it has happened that a people 


in such need of educating, training, feeding, clothing 
and general cossetting have contrived to create, and 
still contrive to maintain in fair working order, that 
complex organisation which some of them even now 


| are old-fashioned enough to call the British Empire, 


and self-opinionated enough to contemplate with 
some satisfaction and to consider a tolerably credit- 
able accomplishment ; admittedly not perfect, but 


|a definite improvement on anything that has gone 


before, so far as available evidence enables com- 
parison to be made. Finally (being a modern 
educated Martian and therefore well-informed re- 


| garding the history of his own kind) he might recall 


why his predecessors’ invasion of the Earth, as 
recorded by Mr. H. G. Wells, ultimately came to 
nought; and reflect that, after all, there may be 
rather more than a grain of truth in the aphorism 
that ‘‘a certain amount of fleas is good for a dog ” 
if only because ‘‘it keeps him from brooding on 
being a dog.” 

The trouble with so many of these idealistic plans 
is that their sponsors want to make the best of half- 
a-dozen worlds. They want to guard future genera- 
tions unassailably against the slings and arrows of 
outrageous fortune, and yet they want them to 
retain the strength of character to withstand those 
slings and arrows if, by some mischance, they should 
be assailed. They want them to succeed, and yet 
appear to grudge them the fruits of success. They 
want them to be exhaustively trained to tackle with 








meeting of the Association, but are worth recording 
| here since so large a proportion of engineering indus- 
| try is carried on by small firms. After observing 
that no one had succeeded in establishing the opti- 
mum size of industrial units, and expressing the 
personal view that the very large, the medium-sized 
and the small businesses were all necessary to meet 
| the range of products and conditions found in prac- 
| tice, Mr. Gordon England proceeded to put the case 
for the small firm and for private enterprise in terms 
that were certainly strong but, we feel, by no means 
so strong as to constitute exaggeration. ‘‘ Most 
great ideas and inventions,” he said, “‘ have started 
in small organisations and personally-conducted 
firms. The small firm in industry is not an accident 
and, for many good reasons, is socially desirable. 
If we ignore or underrate the importance or value of 
the small firm in industry we shall court national 
disaster on our very difficult journey towards full 
employment. Industry, without creative or dyna- 
mic force within itself, is bound to decline. This 
characteristic will only be present when there is a 
constant flow into industry of new people of vision 
with new ideas and restless energy. Personal enter- 
prise is the greatest need of our time. We need the 
vision, inspiration, energy and courage of those who 
are not afraid to acknowledge openly responsibility 
for all their actions and who, having counted the 
cost, gladly take the risk.” 

“I believe,” Mr. Gordon England continued, 
“ that, for many years to come, there will be a dearth 
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of men capable of running large-scale industry with 
industrial and social efficiency. There will always 
be an ample supply of sound people capable of run- 
ning medium and small-scale industry with credit 
and distinction to themselves, and with great benefit! As coal is the only source of power available to 
to their workpeople and the whole community. | any considerable extent in this country, it naturally 
National safety, industrial good health, a happy and | occupies a front-line position on the industrial side 
contented people enjoying full employment, can | of the war effort. Coal mining is a highly skilled 
only be achieved when the maximum number of | trade and the industry has not been able to swell its 
citizens are exercising authority with responsibility. | total of operatives with raw labour in the way that 
These things will not come by the exercise of | has been possible for a large range of semi-skilled 


FUEL EFFICIENCY IN THE 
COAL INDUSTRY. 





authority without direct responsibility, by a few 
well-meaning but quite ordinary people.” 

In coining the term “ personal enterprise,” Mr. 
Gordon England has done good service to the small- 


operations in the manufacturing industries. The 
striking difference between labour conditions ruling 
in coal mining and, say, shell making is illustrated by 
the facility with which the latter has been able to 


scale manufacturer, that invaluable type of indus-|#bsorb untrained female labour and the difficulties 
trial producer who is so much responsible for the | which have been encountered in directing a pro- 
development of the engineering and associated portion of the youths called up for national service 
trades. The doctrinaire opponents of “ private to the mines instead of to the armed Forces. In 
enterprise” have succeeded in attaching to it, to| these circumstances, the most effective utilisation of 
some extent, the stigma of pure selfishness, pursuing |all the coal that can be produced has become a 
its own ends regardless of the effect upon the com- | matter of first importance and attention has natur- 
munity in general ; largely a travesty of the fact, for | ally been directed to the possibility of reducing the 
businesses live by selling and no private business can | proportion of their output which collieries absorb in 
afford persistently to ignore the value of goodwill, | carrying on their own operations, in order to release 
though a trading monopoly operated by the State or | the maximum proportion for industry generally. 

a public authority may be able to do so for a time.| It is probable that from the earliest days of the 
“Personal enterprise,’” however, does more accur- | installation of steam boilers at coal mines attempts 
ately describe the quality and the system that are| were made to utilise low-grade fuel which it was 
usually in the minds of those who have no particular | difficult to sell. In most cases, a proportion of fuel 


axe to grind, when they speak of “ private enter- | 


prise "’; the system that has done so much to create 
new employments and is still doing so, and the 


will be produced which is of such low heat content 
that it is not worth the transport charges necessary 
to deliver it to a customer, but which nevertheless 


quality of heart and head that is respected even by | may be combustible, especially when mixed with 
opponents of the system, and which it is to the|a proportion of fuel of better quality. 
interest of all parties to encourage. Too often the | may have been the practice in the remote past, it is 
term is used, with the stigma aforesaid, to denote | certain that for many years collieries have utilised a 
mainly “* big business ; but the small firms, in the | proportion of unmarketable coal in their own plants. 
aggregate, contribute more to the totals of produc- |The proportion of low-grade fuel which collieries 
tion and of employment than do the big combines,|can use, however, will vary greatly, depending 
and even the biggest combines began as associations | on its quality and local conditions, such as the rela- 
of firms that were initially small. |tion between power demand and coal output. In 

Whatever steps are taken to implement the policy | one area in this country, 50 per cent. of the power 
outlined in the Government White Paper on Em-| used is necessary for pumping and it may be 
ployment, it will be essential to a healthy future|that under such conditions the proportion of 
development that no avoidable obstacles should be | low grade fuel which can be utilised will be small. 
put in the way of the personal enterprise of the | In a Progress Report on Fuel Efficiency in the Coal 
individual who has sufficient faith in himself to| Industry issued by the Coal Industry Joint Fuel 
“* put it to the touch, to win or lose it all.” There | Efficieney Committee it is stated that a “ consump- 
was talk in the House of Commons, in the debate on | tion of 16 per cent. to 20 per cent. of unsaleable mate- 
the White Paper, of exercising some control over rials may represent efficient practice in many cases.” 
demands for increases of wages and, presumably as| This committee is made up of representatives of 
a counter to the opposition that such a proposal | the Mining Association of Great Britain and of the 
might be expected to arouse in certain quarters, to| Fuel Efficiency Committee of the Ministry of Fuel 
limit employers’ profits also. This is reminiscent of|and Power. The Joint Committee is working in 
the many schemes for co-partnership, and invites | close touch with the local fuel efficiency committees 
the obvious comment that it would be unreasonable | which have been set up in the various coalfields. 
to limit profits to some arbitrary figure when there | Apart from the question of the greater utilisation of 
is no limit to losses—and when a small concern| low-grade fuel, the consumption of marketable 
suffers heavy losses, the proprietors are often in a | qualities by the collieries may be reduced by improv- 
much more difficult position than their former em- | ing the general efficiency of existing steam plants 
ployees. There are no national organisations for|on the same lines as have been pursued in other 
rehabilitating them, and they are not so easily | industries. The report gives an impressive list of 
absorbed elsewhere in industry, frequently because | improvements which have been made in various 
of the handicap of age. The age factor, if it is to be | cases. These include the lagging of steam pipes, 
taken as seriously in the future as in the past, makes | superheating, and the installation of economisers and 
it doubly essential that young men should lose the | water-softening plant. In some cases, colliery in- 
minimum of time by unemployment, and should be | stallations have been shut down and connection 
free to work as hard as they like during their years | made to public electricity-supply systems. It may 
of greatest vigour in order to accumulate the capital be suggested that measures of this kind might have 
on which to launch}out independently if they so| been carried out by the collieries in their own 


Whatever | 


|gum is considered to be wholly saleable. 


desire. The late Mr. George Orrok, whose obituary 
we publish on another page, worked at an astonish- 
ing variety of occupations in his first 30 years. Not 
all of them were financially profitable, but there can 
be little question that they did him more good than 
he would have derived from a dole of similar cash 
value. We are making great plans to give every 
individual a first-class education, and rightly so ; 
but there is not much point in doing so if he is to be 
condemned to run through life on rails, as it were, 
and to wait in a siding if the track ahead is tem- 
porarily obstructed. The rapid progress made 
during the past century is a triumph for personal 
enterprise and unrestricted endeavour, If this pro- 


interest years ago. The prospective life of many 
collieries is not such as to justify extensive capital 
expenditure on fixed plant and the surplus low- 
priced fuels used have not made a high standard ot 
performance good commercial policy. Present con- 
ditions, however, may well have modified these con- 
siderations so that improvement has justified itself, 
even if it is looked upon as only of emergency value. 

The question of the greater utilisation of unsale- 
able fuel is closely linked with the matter of modern- 
isation and capital costs. Many colliery plants are 
equipped with Lancashire boilers with ordinary 
grates working under natural draught, and it is 
estimated in the report that the installation of 





gress is to be maintained in the future, there must 
be a general recognition of the importance of giving 
the individual freedom to make his own omg | 
ment wherever possible. 


special grates and forced draught to utilise slurries 
and low-grade blends would cost from 250l. to 
3001. per boiler. This is apart from the necessity 
of increasing the height of the chimney stack or the 





installation of induced-draught plant which may 
arise. The increased quantity of fuel and ash to 
be handled also has an important relation to the 
present labour shortage. The necessary expenditure 
may possibly be lightly faced at the present time, 
but that does not mean that the necessary material 
will be easily obtained. It is clear from the report 
that a large amount of modernisation has been 
carried out under difficult conditions, but the special 
conditions of the colliery industry, with its large 
number of small plants, many of far from modern 
type, and the poor load factor, do not encourage 
hopes that it will be able to show an average 
efficiency of power production approaching that 
of the electricity-supply industry. 

As already suggested, it has long been the practice 
of collieries to design their boiler plants to run as 
far as is economically possible on low-grade fuels. 
Some of these, such as fines, dust slurries and silts, 
are by-products of coal-preparation processes. The 
fines, usually termed duffs, are of low grade, 
not only on account of grain size but because they 
frequently contain a high proportion of inerts, 
They have been marketable in the past, but the 
demand has been uncertain and limited and what 


| the colliery was not able to utilise itself, had usually 


to be dumped. Some of the dumps have furnished 
a fuel reserve, but as they are frequently incon- 
veniently situated and recovery plant has been 
lacking, labour shortage has been an adverse factor 
in their possible utilisation. 
material produced is usually greater than a colliery 
can employ for its own purposes as, in general, 
it cannot be burned without blending with a superior 
quality. 

Considerable attention has been given to the 
question of the quality of the fuel fired at the 
collieries. Typical figures for calorific value have 
been found to be from 7,000 B.Th.U. to 10,000 
B.Th.U. per pound at individual collieries, and the 
ash content was as high as 30 per cent., with a corre- 
spondingly high moisture content. The proportion 
of output used at the mines varies greatly, depending 
on local conditions, such as the proportion of output 
produced by machinery, the difficulties of haulage, 
the pumping load, and the extent to which com- 
pressed air is used. There is difficulty in estimating 
the proportion of marketable output consumed, as 
it is not possible to draw a definite line of demarca- 
tion between saleable and unsaleable coal. This is 
partly due to the fact that similar fuels are 
known by different names in different colliery areas. 
In the Scottish coalfield, what is known as washed 
This 
material is the lowest size and grade from coal 
washeries, and, as it has poor drainage qualities, 
the moisture content may be high when wet washing 
is employed. It constitutes, however, from 50 per 
cent. to 60 per cent. of the total boiler fuel con- 
sumed at the Scottish collieries. Figures of colliery 
coal consumption for the country as a whole cannot 
be given, but returns from some districts show that 
of an output of 25,606,256 tons of coal in the quarter 
ended October 30, 1943, the collieries utilised 3-63 
per cent. of the marketable qualities and 2-10 per 
cent. of the unmarketable, or 5-73 per cent. together. 

It is clear from the report that a considerable 
amount of work has been done in the modernisation 
of colliery plant, but as most collieries have long 
since explored the possibilities of the utilisation 
of the low-grade fuels which they produce, no 
spectacular increase in the consumption of such 
products is to be expected. As things are, the 
normal practice followed at colliery plants results 
in the release of not less than two million tons 4 
year of high-class coals to outside consumers and 
to increase this figure substantially would mean 
very large capital outlay and the use of material 
in short supply, with doubtful results in economy in 
operation and new demands on labour supply. It 
is s ted that if the demands of the war require 
the utilisation of low-grade fuel now lying in dumps, 
other industries must play their part in helping to 
consume it. Collieries have shown that, suitably 
blended, use can be made of these grades and in- 
dustry generally would only be required to debase 
the average calorific values of the fuel it uses to 4 
comparatively small extent to increase the employ- 
ment of these sub-grades very materially. 


The amount of this 
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the imposition of an oscillatory or rotational motion 
may have on the stability of a body was demon- 
strated with a gravity pendulum. By applying a 
PILOTLESS AIRCRAFT. vertical oscillation of  aiiletentty high anne 

Durtne the past week, “Southern England”’ | to the pivot point of such a pendulum the lecturer 
has been experiencing intermittent enemy attacks | showed that the pendulum found a new position of 
by means of pilotless aircraft, fitted with an ex-| equilibrium pointing vertically upwards instead of 
plosive charge in the nose and launched from posi-| hanging downwards. Referring to the vibrations 
tions on the French coast. According to an Air | of turbine blades, Professor Inglis remarked that 
Ministry bulletin, these aircraft are jet-propelled | the determination of the natural frequencies and 
and are launched from a ramp, probably with the | normal frequencies was a very important practical 
aid of a rocket. The fuselage is 21 ft. 10 in. in| problem. In a manner analogous to the case of 
length, with a maximum width of 2 ft. 8} in., and | the axially-loaded strut, he said, the stiffness of a 
the overall length is 25 ft. 4} in. The wing span is turbine blade was increased and its frequency 
16 ft., and the jet propulsion unit is mounted above | raised by the tension due to centrifugal force. 
the fuselage and rudder. The range of the type in| Taking the radius of the mean path of the blade 
use at present is about 150 miles and the speed in| to be 1-25 times its length, the natural frequency 
level flight is between 300 miles and 350 miles an| of a particular blade of uniform section would be 
hour. The explosive, equivalent to that in a) increased from 500 periods per second, when the 
1,000-kg. German bomb, is carried in a thin casing | turbine was at rest, to 514 periods per second when 
attached to the front of the fuselage. The fuel | the turbine was running at 3,000 r.p.m. After 
used is petrol and the exhaust from the jet-propulsion | discussing and demonstrating resonance and damp- 
unit produces a distinctive intermittent noise, due | ing effects, Professor Inglis showed the automatic 
to a series of explosions. The aircraft is constructed | balancing of a spinning disc by means of two balls, 
mainly of steel and is coloured dark green on top| which were prevented from flying off the disc by a 
and light blue on the under surfaces—the usual | circumferential ring. He also discussed the oscilla- 
German camouflage. It is not radio-controlled, as} tions in railway vehicles due to sleepers and rail 
early rumours suggested it to be, but is held on its | joints, and the vibrations in railway bridges; the 
course by an automatic pilot, set before take-off. | jatter, he said, were caused mainly by the hammer 
The fact that the enemy was contemplating the | blows set up by the balance weights fitted to the 
use of such a weapon was no secret, though the| driving wheels of locomotives. Other matters 
intended date of the attack may have been. Allied | dealt with were torsional oscillations of crankshafts 
counter-measures began as long ago as August 17-18, | and the vibrations of coupled systems, the latter 
1943, when the Royal Air Force heavily bombed | being demonstrated by two gravity pendulums 
the German experimental station at Peenemiinde, coupled by a weak spring, and by a helical spring 
on the Baltic coast ; a target of which few people | suspended from a fixed point and supporting at its 
in this country had heard before, and the signi-||ower end a mass in the form of a dumb-bell. If 
ficance of which was not fully revealed even then.|the frequency of the vertical oscillations of the 
The damage caused must have delayed the enemy’s | system is made the same as that of the torsional 
programme, but without actually stopping the pre- | conltieitiant of the dumb-bell, and the latter is 
parations ; and, in December, there began the long | displaced so that it first oscillates in the vertical 
series of bombing attacks on * military installations | plane it will gradually acquire torsional oscillations 
in the Pas de Calais area "—or, as the newspapers | 4s well. As the latter increase in amplitude the 
scon began to call it in headlines, “the Rocket) vertical oscillations will diminish and eventually 
Coast "—which have been so effective, despite the | cease, so that the motion consists for a time of a 
difficulty of identifying the small and well-camou- | torsional oscillation only. Gradually this will be 


NOTES. 


flaged ramps with their inconspicuous adjacent 
buildings, but it is estimated that the offensive 
against Southern England, now in progress, repre- 
sents not more than a quarter of the intensity 
originally planned. Its effect has been diminished 
much further by the defensive measures that were 
promptly taken and, during the past few days, 


transformed into a pure vertical oscillation and the 
slow transformation from one form of oscillation to 
the other will continue almost indefinitely. This 
was one of the many striking experiments arranged 
by the lecturer to illustrate his points, and, as such 
experiments are more readily retained in the 
memory than are a series of diagrams and photo- 





large numbers of the pilotless aircraft have been graphs, it will be some time before the James Forrest 
shot down into the sea or in open country. The Lecture of 1944 is forgotten by those who were able 
machines are typical products of German ingenuity, to attend it . 
but it was not to be expected that they could ever | ‘ 
compete in effectiveness with well-handled piloted | 
aireraft, and the fact that the enemy has considered | 
it necessary or worth while to employ such a device | |The annual report of the Association of Consulting 
provides an interesting sidelight on the appearance | Engineers, covering the year ended April 30, 1944, 
| shows a further increase in membership to a total 
. | of 182, of whom all but six are in active practice ; 
MECHANICAL VIBRATIONS. | this is the highest total yet attained. During the 
In his introduction to the James Forrest Lecture, | year under review, the Chairman of the Association 
delivered at the Institution of Civil Engineers on| was Mr. S. B. Donkin, M.Inst.C.E., who had pre- 
Tuesday, June 13, Professor C. E. Inglis, O.B.E.,| viously occupied that position in 1927-28. He is 
F.R.S., past president of the Institution, said he| succeeded by Mr. David M. Watson, M.Inst.C.E., 
proposed to speak somewhat discursively on the | whose father, Mr. J. D. Watson, M.Inst.C.E., was 
subject of mechanical vibrations, their cause and | chairman in 1934-35. This is the second occasion 
prevention. He explained in general terms the! when the son of a former chairman.has been elected 
principles involved and illustrated them by a num- |to that office, the other instance being that of Mr.” 
ber of experiments, leaving the detailed mathe-|G. M. C. Taylor (1941-42), whose father, Mr. G. 
matical explanations to be studied subsequently | Midgley Taylor, was chairman during the first three 
in the printed version of the lecture. By this com- | years of the Association’s existence (1913-16). As 
mendable method of delivery he was able not only | we recorded at the time, Mr. S. R. Raffety, who had 
to maintain the interest of his audience throughout | been honorary secretary for 13 years, was obliged to 
the lecture, but also to complete it in a reasonable | relinquish this office owing to pressure of business, 
time. After dealing briefly with simple-harmonic | early in the period covered by the report, and was 
motion and the harmonic analysis of vibrations, the | succeeded by Mr. H. J. F. Gourley ; but Mr. Gourley 


Tue AssociaTION OF CONSULTING ENGINEERS. 


of the military situation from the German side. 


lecturer pointed out that the natural frequency of 
a structure was the best criterion of its stability. 
Using an axially-loaded strut to illustrate this 
point, he mentioned that as the load was increased 
the natural frequency of transverse vibration dimin- 


2 
ished until, with a load equal to ii E I, the frequency 


was zero. At this critical load the strut became 


unstable, having lost its power of recovery from 


also found it necessary to resign, for the same reason, 
and Mr. H. J. Deane was elected in his stead. The 
secretary is Mr. Edward W. Baynes, C.B.E. Certain 
amendments to the articles of association were under 
| consideration and, we understand, are shortly to be 
submitted to the members at an extraordinary 
general meeting. They are designed to provide for 
an extension of the qualifications for membership so 
as to include associate-members of the Institutions of 





associate-members of the Institution of Civil En- 
gineers, practising as consultants, are already 
eligible. Other matters to which the Committee 
have given attention during the year are questions 
of post-war export, with particular regard to the 
administrative side of schemes abroad ; the possible 
bearing of the Codes of Practice, now being drawn up 
under the auspices of various Ministries, upon the 
interests of consulting engineers—which, it is felt, 
will not be detrimental ; and a proposal to publish, 
after the war, a year book, to include a classified and 
alphabetical list of members. The office of the 
Association has been removed to 36, Victoria-street, 
Westminster, S.W.1. 


INSTITUTE OF FUEL. 


To encourage the preparation of papers by 
students of fuel technology, the Council of the 
Institute of Fuel have decided to invite competition 
for a medal, together with a prize consisting of 
books or instruments to the value of 5l., to be 
|awarded annually for a paper submitted by a 
| student member of the Institute or by a student, 
| under 25 years of age, of any university or technical 
college in the United Kingdom. The paper must 
deal with some subject relating to the preparation 
or utilisation of fuel or allied topics, and, while the 
candidate is left free to choose his own subject, the 
Council have drawn up a list as a guide. The 
subjects suggested include the industrial use of 
town gas, coke-oven gas, producer gas, blast- 
furnace gas, water gas and natural gas; the trend 
of development in the high- or low-temperature 
carbonisation of coal; the state of knowledge con- 
cerning the specific heat and heat conductivity of 
coal and coke; the principles of screening and the 
factors influencing the efficient blending of solid 
fuels; the fundamental principles influencing the 
segregation of coal in bunkers when filling or dis- 
charging; and the possible developments in the 
use of petroleum gases. Papers must be submitted 
to the secretary of the Institute, 30, Bramham- 
gardens, London, 8.W.5, under a nom de plume and 
must be dispatched so as to reach him on or before 
September 1 in any year. The name of the success- 
ful competitor will be announced at the October 
meeting of the Institute and the award presented 
at the annual dinner or luncheon, at which the prize 
winner will be the guest of the Institute. Papers 
must be limited to a maximum of 6,000 words 
and may be illustrated by line drawings or photo- 
graphs. In judging the papers submitted, con- 
sideration will be given, firstly, to the subject 
matter ; secondly, to evidence of analytical power 
and logic; thirdly, to construction, in so far as it 
gives evidence of an orderly mind and shows con- 
tinuity of argument with an orderly development of 
the theme ; and fourthly to the candidate’s English. 





Unitep Nations STANDARDS CO-ORDINATING 
CoMMITTEE. 

The British Standards Institution has announced 
that, as a temporary measure, it has been decided 
to establish a United Nations Standards Co-ordi- 
nating Committee to provide a centre for the imme- 
diate co-ordination of standards in the field of 
communications of all kinds, by telecommunication 
services as well as by ordinary means of transport, 
and for the development of standards for use in 
connection with the transfer across borders of raw 
materials and partly- or wholly-finished articles. 
These standards will provide agreed methods of 
testing the properties of materials and appliances 
and of expressing symbols, terms and definitions, 
and will include dimensional standardisation to 
secure interchangeability where the replacement of 
parts is an important consideration. The United 
Nations Standards Co-ordinating Committee will 
maintain offices in London and New York, with the 
object of promoting the maximum possible co- 
ordination and unification of standards necessary 
for the war effort and the immediate post-war 
period. The promulgation of the standards will be 
the responsibility of the various national standards 
organisations and the members of the Committee 
will consist of representatives of the national 
standardising bodies organised within the United 
Nations. Approval of the scheme has already been 
received from the standardising associations of 





lateral deformation. 


The profound effect which Mechanical Engineers and Electrical Engineers ; 


Australia, Canada, South Africa and the United 
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States, and the London office has been opened at 
19-21, Palace-street, Westminster, London, 8.W.1. 
Mr. C. le Maistre, C.B.E., who has been general 
secretary of the International Electrotechnical Com- 
mission since its formation in 1906, having retired 
from the British Standards Institution, will take 
charge of the London office of the Committee. 


Tue Newcomen Socrery. 


The annual summer meeting of the Newcomen 
Society for the Study of the History of Engineering 
and Technology, held in Birmingham on June 14} 
and 15, was particularly noteworthy in that it was | 
also the inaugural meeting of the Birmingham | 
Section. Though the meeting was nominally a| 
one-day event, arranged for Thursday, June 15, the | 
exigencies of rail transport obliged the members, | 
other than those resident in the district, to travel | 
to Birmingham on the previous day ; so advantage | 
was taken of this to hold a preliminary social meeting | 
at which Mr. Perey Jump, director of Messrs. N. | 
Hingley and Sons, Limited, Netherton, described | 
the processes of chain-making, etc., which were to) 
be witnessed next day; and Mr. W. K. V. Gale, of | 
the research department of Messrs. W. and T. 
Avery, Limited, outlined similarly the programme | 
to be followed at the works of his firm. Previously, | 
Mr. J. Foster Petree (in the chair) reminded the | 
members that the Society had originated in Bir- | 
mingham,* as an outcome of the James Waitt | 
centenary celebrations in 1919, and voiced the | 
general regret that Mr. Arthur Titley, who first | 
suggested its formation, was unable to be present | 
on account of poor health. Mr. L. Sanders, also of 
Messrs. Avery’s research department, then presented | 
a paper on “The Evolution of the Pivot, with 
special reference to Weighing Instruments,” tracing 
its history from about 2,000 B.c. to the present 
time and illustrating the various stages with an | 
admirable series of models and photographs. Mr. | 
Gale followed suit and “ played himself in” as 
honorary secretary of the new Section with a paper 
on the nailmaking trade of the Black Country, as | 
the first instalment of a more extensive study of 
“Some Lesser-known Black Country Iron-Using | 
Trades.” Through the assistance of Mr. C. E. 
Greener (past-president), he was able to show a 
representative selection of the many types of nail 
formerly made by hand in the district. The dis- 
cussion on the papers was deferred until the following | 
evening. On Thursday morning, the party visited | 
the Netherton Ironworks of Messrs. N. Hingley and 
Sons, Limited, where they were received by Mr. 
Percy Jump and his co-director, Mr. J. S. Trinham, 
and conducted round the works. The processes 
seen included the puddling and rolling of wrought | 
iron, the making of light and heavy chain, in- 
cluding large anchor and mooring cables, and 
the proving of the finished chain. Later, a film 
was shown, illustrating the methods formerly 
employed in forging anchors by hand; one weld 
was made by eight hammermen striking together, 
described with evident reason as probably the 
finest team of anchorsmiths in the world. The 
party then proceeded, on the invitation of Mr. A. 
Morley, director and general manager, to the Soho 
Foundry, once the works of Boulton and Watt, | 
and now that of Messrs. W. and T. Avery, where 
the manufacture of weighing appliances of all kinds 
was studied in addition to the relics of Boulton and 
Watt which still remain. An exhibition of drawings | 
and other documents of historical interest was 
arranged in the upper room of the house originally 
occupied by William Murdock, inventor of the| 
D slide valve and of the process of coal-gas making. | 
The remains of the gasworks and of Murdock’s| 
gasholder had been seen previously during the | 
tour of the factory. The adjourned discussion on 
the papers of the previous day, which was held in 
the evening, concluded a meeting which, though 
necessarily short, was full of interest and provided | 
a worthy inauguration of the Birmingham Section. | 
We understand that the meetings of the Section | 
will probably be held in the James Watt Institute, 
Great Charles-street, Birmingham. Inquiries should | 
be addressed to Mr. W. K. V. Gale, Research Depart- | 
ment, Messrs. W. and T. Avery, Limited, Soho} 
Foundry, Birmingham. 








* See ENGINEERING, vol. 152, pege 394 (1941). 


OBITUARY. 
MR. GEORGE A. ORROK. 


Deep regret will be felt by innumerable engineers 
in this country as well as in the United States at 
the death of Mr. George A. Orrok, the American 
consulting engineer who was associated so closely 
with the development of electric power station 
design and more especially with the New York 
Edison Company’s system. He was almost equally 
at home in both countries, and it is a measure of the 
interruption of normal communications that the war 
has wrought that we learned only in the present 
month of his death, which took place so long ago as 
April 6. He was in his 77th year. 

George Alexander Orrok was born in the then 
small town of Dorchester, Massachusetts, on July 3, 
1867; the son of James Orrok, a New England 
mechanic of Scottish ancestry who, at that time, was 
employed in New Britain, Connecticut, on the early 
stages of development of the Bailey iron plane. He 
received his general education and the groundwork 
of his technical education in Dorchester and in 1885 
entered the Massachusetts Institute of Technology 
to take a three years’ course in chemistry, with the 
intention of becoming a steelworks chemist; but 
the laboratory work caused eye strain, and the course 
had to be abandoned in favour of open-air work. 
Fortunately, young Orrok was also ‘‘a man of his 
hands” and, during college vacations, had gained 
experience of a number of trades, including mould- 
ing, smithing, and wood and metal working. When 
only 14, he recalled in a reminiscent address to the 
American branch of the Newcomen Society, he 
built an equatorial mounting for a telescope with 
which he observed the transit of Venus ; a feat com- 
parable with some of the early accomplishments of 
James Nasmyth—whose characteristic ingenuity and 
philosophical outlook, indeed, he seems to have 
shared to a striking extent. 

His wanderings during the next few years, and 
the variety of occupations in which he engaged, 
would have provided Samuel Smiles with material 


for a typical homily ; but eventually Orrok became 
more or less established in the teaching profession, 
spending a year (1890-91) as professor of manual 
training in the Ogden Military Academy, Utah, and 
the next year as assistant professor of agricultural 


mechanical engineering in the College of Utah. 
‘* Established,” however, was only a relative term 


| and, in 1892, he returned to more practical work as 


assistant to Dr. F. 8. Pearson, who was then acting 
as consulting engineer for the West End Street 
Railway in Boston, Massachusetts, and for the 
electric generating stations at Albany-street, Boston, 
and at Allston, which supplied current to it. The 
Allston station, which was the first to be put into 
service, contained two 500-h.p. reciprocating engines, 
taking steam from four Babcock boilers and driving 
eight 75-kW Edison generators, and provided Orrok 
with his introduction to a branch of engineering in | 
which he was to achieve particular distinction in | 
later years. 
gain experience in other fields—harbour installations, 
mining and coal-handling plant, and (when Dr. 
Pearson transferred his office to New York on 
appointment as consultant to the Metropolitan 
Street Railway Company) cable tramways and the 
hauling machinery which operated them. On the 
coal-handling side, he carried through an installation 
of some note at Sydney, Cape Breton, which was 
capable of shipping 50,000 tons of coal in 24 hours ; 
a capacity which was subsequently doubled. 

In 1898, Orrok left Dr. Pearson in order to take 
up an appointment as mechanical engineer, under 
John van Vleck, with the New York Edison Com- 
pany, whose Waterside generating station was then 
under construction. There he served for 16 years 
as assistant to Dr. Thomas E. Murray, leaving even- 
tually to set up by himself as a consultant and to 
establish the practice which occupied the rest of 
his professional career and ultimately extended to 
Germany, Belgium and other countries. In the 


course of it he was responsible for the design and | 


construction of several large steam and hydro- 
electric generating stations, coke-oven plants, and 
other installations; and established an _ inter- 
national reputation as an expert on the radiation 


Meanwhile, however, he continued to | 


and transmission of heat, and on the c& sign of 
surface condensers. He still maintained an interest 
in the scholastic side of his profession, being con, 
sulting professor in steam engineering at Brooklyn 
Polytechnic Institute from 1910 to 1913; ang 
lecturer in the same subject at Yale University from 
1921 to 1924, and, more recently, at Harvard ag 
well. He was also‘lecturer on fuel technology to 
the University of Pennsylvania, and the author 
|of many papers before technical institutions 
especially the American Society of Mechanical 
Engineers, which made him an honorary member 
}in 1936. He was joint author, with Professor 
|R. H. Fernald, of the well-known text-book op 
| Engineering of Power Plants; and, with Mr. Pp. 
| Junkersfeld, of a contribution on “Steam Power 
| Production ” to the first World Power Conference, 
}in 1924. Some of his most notable scientific work, 
| however, was done in connection with his many 
| years of service on the Condenser Code Committee 
|and the Steam Table Research Committee of the 
| American Society of Mechanical Engineers. | 
| was largely on account of this that he was given 
|the honorary degree of Mechanical Engineer, jp 
| 1929, by the Stevens Institute of Technology, 
| During the last war, he was consulting engineer 
|to the United States Bureau of Mines on the pro- 
| duction of helium. 

| Mr. Orrok’s wide engineering interests were re. 
flected in his membership of technical institutions, 
In addition to his membership of the A.S.\MLE., 
previously mentioned, he was a member of the 
| American Society of Civil Engineers, the Society 
}of Naval Architects and Marine Engineers, the 
| Society of Automotive Engineers, and the Ame. 
|rican Institution of Mining and Metallurgical 
| Engineers; and, in this country, of the Institution 
of Mechanical Engineers and the Institute of Metals. 
| His connection with the Newcomen Society has 
| been indicated above; we believe that his last 
| visit to England was in 1938, when he attended the 
summer meeting of that society in the Lake District. 
He had already virtually retired from active con- 
sulting work, but the keen analytical habit of mind 
that his unusually varied career had developed still 
remained, and his fellow members at that meeting 
will not readily forget the fund of reminiscence, the 
| breadth of interest, and the shrewd and practical, 
| but always kindly, philosophy which made his 
| company at once an education and a delight. 





| 


MR. E. BRUCE BALL, Wh.Ex. 


We have learned with much regret of the sudden 
death, on June 17, of Mr. E. Bruce Ball, J.P., 
managing director of Messrs. Glenfield and Kennedy, 
Limited, Kilmarnock, and a former president of the 
Institution of Mechanical Engineers. The news 
was received too late for the inclusion of a memoir 
in this issue of ENGINEERING, but we hope to give it 
in the issue of June 30. 








LETTERS TO THE EDITOR. 


| STEAM STORAGE ACCUMULATORS. 
To Tue Eprror or ENGINEERING. 


Smr,—The method suggested by Professor Geneve, 
| on page 283 of your issue of April 14, for calculating 
|the steam stored in pressure-drop accumulators, 
seems unduly elaborate. 

Consider first the charging process. Let M —S), 
S, be the mass of water and steam, respectively, 
initially in the accumulator at pressure p,, and let 
m be the mass of steam, at pressure 72, admitted in 
raising the pressure to p,. Let S, be the mass of 
| steam in the steam space at pressure p,. Let h, L, 
H, and E have their usual meanings, namely, 
sensible heat of water, latent heat, total heat of 
steam, and intrinsic energy, the suffixes 1, 2, 3 being 
used for the initial contents of the accumulator, the 
steam admitted, and the final contents of the 
accumulator. Let the volume of the accumulator 
and of the steam admitted be V, V3, respectively, 
and a be the factor to convert pV to thermal units. 
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Neglecting heat losses, the conservation of energy 
requires that 
ME, + mE, + ap, V, = (M + m) E,, 


* h, + 8, L, — ap, V) + m H, = (M + m) hy + 
8, L, — ap, V; 
so that 
m (H, — Ay) = M (hy — Ay) + 8, L, - 8, L, + 
aV (Py — Ps), 
or 


M (hy — hy) + 8, Ly — 5, L, — a V (py — Ps) 
m — H, —h, . 





LOCOMOTIVE TESTING. 
To THe Eprror or ENGINEERING. 


| Sm,—In reply to the question contained in Mr. 
Poultney’s letter on this subject, published in your 
issue of June 9, on page 454, I have to say that I 
have no documentary evidence of the effect of road 
| vibration on the performance of locomotive boilers 
|and that in such circumstances the impression 
| formed by the integration of items of information 
| over a period of years may yet be incorrect. Never- 
theless, in considering alternative methods of testing 


Strictly, one must know m in order to find 8,, since | it would be unwise to assume that vibration makes | 
it is necessary to find the volume of the steam space. | "0 difference. I agree with Mr. Poultney that plant 


In practice, the terms 8,L,, S,L, and aV(p, — ps) tests and road tests are complementary, inasmuch | 
are so small that they can generally be neglected. | 4% the former afford reliable data in respect o 


| 


If it is required to bring them in, 8, can be estimated controlled conditions which are, however, not neces- 
either on the assumption that the steam space is not | sarily road conditions, whereas the latter reflect 
effectively reduced by the addition of m, or by mak- road conditions in data which may be doubtful | 


ing a preliminary approximation to m. 
it will be sufficiently accurate to write 
, 2&— >). 

H, — A, 


m 


| as 


In general, | because of the difficulty of maintaining constant | 


conditions for any considerable length of time. The | 
advantage of the test track is that it permits any 
set of road conditions to be maintained for as long 
may be necessary to secure reliable data. The 


In Professor Geneve'’s example, we have (using | value of a test plant is undoubted, but that of a 


Centigrade units) 


h, = 139-0, h, = 159-6, H, = 683-0, M = 100 
giving 
100 «x 20-6 3-94 
a 


If we assume that the steam space is 30 per cent. 
of the total volume of the accumulator, the 
“ correction terms” can be found to be 

8, L, = 62, 
S,L,=4 
a V (ps — P,) 
giving a value of 
2068 a 
m = 34 3-95. 


The extra refinement is therefore not warranted in 


| 
| 


| 
} 
| 


test track would seem to be greater. 
Yours faithfully, 
| 390, Wakefield Road, W. A. Turpin. 


June 12, 1944. 





AN OUTLINE DISTRICT HEATING) 
SCHEME FOR LONDON. | 


To THe Eprror or ENGINEERING. 


Sm,—The comments of Mr. H. Knott in his 
letter published in your issue of June 16, on page 475, | 
are apparently based on a misunderstanding. I | 
have calculated the saving in coal on the basis of 
a thermal efficiency of electric power generation of | 


this case. These values agree with that obtained 82-8 per cent., and for heat distribution losses I | 


by Professor Geneve. 
Consider next the drawing off of steam. 


have allowed 20 per cent. of the heat consumed | 


fuel consumption for auxiliaries, an overall! 


(m being negative in this case) but not, in theory, | thermal efficiency of 67 per cent. to 68 per cent. is | 
for a large pressure drop, since the total heat of the | () tained at the consumers’ premises, as against the | 
steam drawn off (i.e., H,) is varying as the pressure | gf per cent. mentioned in Mr. Knott's letter. Under | 


varies. It is necessary, therefore, to use a mean 
value of H, over each range of pressure considered. 
But, since the percentage change in H is very small | 


compared with the percentage change in pressure, | 


favourable conditions, the overall thermal efficiency | 
of energy supply of a combined station can be | 
raised to 70 per cent. or even higher. This should | 
be compared with an average of 18 per cent. for | 


and since, in addition, the rate of change with tem- ‘electric power supply in Great Britain in 1938. 


perature is nearly constant, it will be found that 
quite wide pressure ranges can be used without 
inaccuracy. If any doubt exists whether a given 
range is too wide, the calculation can be repeated, 
subdividing each range into, say, two stages. If 
the same answer is obtained from each calculation, 
the result can be accepted with confidence. Thus, 
taking Professor Geneve’s example and treating the 
whole pressure drop in a single stage, H, at 86 lb. 
per square inch is 658-5, and, at 50 lb. per square 
inch, 652-8, giving a mean value of 655-7 for H,. 
h, is now 159-6, h, = 139-0, and M = 103-95, so 
that 
103-95 (139-0 — 159-6) 
655-7 — 139-0 
= — 4°15. 
Again, this result agrees with that obtained by 
Professor Geneve. Subdividing the drop into two 
stages leads to the same answer. 

Even if a number of points on the charging and 
discharging curve are required, it will be found 
easier to calculate them directly by the method here 
proposed than to use the laborious method suggested 
by Professor Geneve. Heat losses can be readily 
taken into account, if they are sufficiently large to 
matter. If the heat loss during the charging (or 
discharging) process is Q thermal units, the equation 
for m becomes 


n= 





= M (hy — 41) + Q 

J H, —/, 
with the same correction terms as before, if required. 
No originality is claimed for this method, which is 
well known. 





Yours faithfully, 
Engineering Laboratory, A. N. Buack. | 
Parks-road, Oxford. 
June 10, 1944. 


I agree with Mr. Knott that turbines in existing 
stations cannot work as water-heating units at an 
exhaust steam pressure approaching atmospheric. 
This I have, of course, not suggested, but in many 
cases, when, for instance, a considerable number of 
consumers have panel-heating installations, the 
temperature of the return heating water is so 
low that existing condensing turbines with slight, 
or without any, alterations can be used advan- 
tageously. The increase of the exhaust steam 
temperature, if any, does not affect the blades of 
the last pressure stages; on the contrary, it has 
the advantage of reducing the wetness of the steam 
and reducing the danger of corrosion of the blades. 
The adaptability of condensers for hot-water 
heating depends, of course, upon the type and the 
construction ; usually only the end covers have to 
be strengthened. 

Yours faithfully, 
A. E. Marco ris. 

Messrs. Kennedy and Donkin, 

12, Caxton-street, 
Westminster, S8.W.1. 
June 19, 1944. 





CHINESE NATIONAL CENTRAL LiIBRARY.—Through 
H.M. Ambassador in Chungking, the Director of the 
Chinese National Central Library has offered to provide 
British scholars with Chinese material for specialist re- 
searches, and to arrange for its translation into English 
if this is desired. The library will also forward lists 
of books available to interested institutions in this 
country. The British Council has undertaken to act as 
the intermediary on the British side, and will be glad 
to answer inquiries concerning the scheme. All in- 
quiries should be addressed to the Director, Books 
Department, The British Council, 3, Hanover-street, 








London, W.1. 


LABOUR NOTES. 


InTRODUCING the proceedings at last. week’s meeting 
in Edinburgh of the Amalgamated Engineering Union’s 
national committee, Mr. Tanner, the President, said 
that the delegates would not tolerate any tampering 
with real wages by juggling with the cost-of-living 
figures. In his opinion, Sir John Anderson’s Budget 
speech was a thinly-veiled threat to the workers’ 
standard of living. The real cost of living had gone up 
by 54 per cent. since the war, or nearly lls. in the 
pound, whereas wage rates in the engineering industry 
had risen by just over 6s, in the pound. The Chancellor's 
statement that wage rates in industry had risen by 
11 per cent. more than the cost-of-living was refuted 
by the evidence of his own department’s official publi- 
cations. 





The national committee is composed of delegates, 
including women, elected by the rank and file, and the 
duty assigned to it, under the rules, is to determine the 
policy of the union on resolutions sent in by the 
branches. Last week at Edinburgh, it adopted, after 
a discussion which lasted for about three hours, a 
resolution instructing the executive council to complete 
the affiliation of the union to the Confederation of 
Shipbuilding and Engineering Unions, subject to satis- 
factory terms and conditions being obtained. The 
A.E.U. is, of course, associated with the Confedera- 
tion’s engineering unions in the National Engineering 
Joint Trades Movement. If “ satisfactory terms and 


Huddersfield | conditions ” are obtained, the resulting amalgamation 


will be one of the most important in British industry. 
In a contribution to the discussion, Mr. Tanner empha- 


| sised the importance of unity, and said that there was 


now a much better understanding between the different 
unions. 





A resolution was carried by 41 votes to eight instruct- 
ing the executive council, in conjunction with other 
unions concerned, to review the existing women’s 
schedule with the object of securing, at all ages, a sub- 


| stantial advance of wages, and fluctuations of women’s 


pay to correspond with movements in men’s pay— 
equal pay for equal work. Another resolution sought to 
instruct the executive council to open negotiations with 
the Engineering and Allied Employers’ National Federa- 
tion with the object of preventing any further entry of 


! The | (see page 402, column 3, last paragraph). Including | dilutees under the relaxation agreement, in view of the 
same equation holds for a small change in pressure | 4), | 


present state of the industry. An amendment was 
moved that the time had arrived for the executive to 
give serious consideration to the menace of the con- 
tinued extension of dilution of labour in the industry. 
More dilutees might be required for repair work, and 
it would be fatal to put an absolute ban on the intake. 
The amendment was carried by 34 votes to 16, and, as 
a substantive motion, it was afterwards adopted 
unanimously. 





It was asserted at the meeting that scores of thou- 
sands of operatives had taken over men’s jobs on arma- 
ment production, yet only 3,000 forms registering 
changes-over had been lodged by the Engineering and 
Allied Employers’ National Federation. Mr. Gardner, 
the general secretary, stated that the unions intended 
to see that departures under the Restoration of Pre- 
War Practices Act were properly registered even if it 
meant inundating the Ministry of Labour and National 
Service with hundreds of thousands of letters giving 
details of changes that had occurred. 





In May, the membership of the Amalgamated Engi- 
neering Union increase@ by 6,276, bringing the total 
up to 923,210. During the month, 7,084 members 
received sick benefit—a decrease of 252, compared 
with the figures for April, and there were 13,250 super- 
annuated members compared with 13,130 in April. 
The number of members who received donation benefit 
decreased from 284 to 243, and the total number of 
unemployed members increased from 895 to 1,008. 





The report of the United Patternmakers’ Association 
for 1943 states that, at the end of the year, the member- 
ship was 13,747, as against 13,521 at the end of 1942. 
The gross income last year was 101,923. 11s. 5d., and 
the gross expenditure 74,7131. 13s. 9d.; the net income 
was 71,5121. 17s. 2d., and the net expenditure 
42,3941. 9s. 7d. The average arrears represents about 
2s. 1ld. per member. 


There was, Mr. Beard, the general secretary, con- 
tinues, an increase in the cost of superannuation benefit, 
of which 642 members are now in receipt. “‘ It is quite 
possible,” he says, “that, when peace returns and 
more normal conditions of employment prevail, many 
members who are now working will be unable or 
unwilling, to continue at work, and will, as is their 
right, claim superannuation benefit. If trade is good, 
we shall be able to carry on, as we do now, but if we 
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experience a slump similar to that following the last 
war, our funds may not allow the annual apportion- | WELDING AND PRODUCTION 


ment and — from contributions to pay super- 
annuation benefit, for this benefit is paid out of current | (For Description, see Opposite Page.) 


contributions and not out of a superannuation fund as 
many members seem to think.” 


According to Mr. Beard, the number of members 
of the United Pattermakers’ Association paying the | 
political levy was 4,275, at the end of 1943. “ This is | 
all to the good,” he says, “ but hardly good enough | 
when one considers the increase in membership of the | 
society, and the desire expressed for better conditions 
in the post-war period.” 

Dealing with the same subject, one of the delegates 
at last week’s meeting of the A.E.U. National Com- 
mittee, said that the Amalgamated Engineering Union 
presented what he regarded as the biggest paradox in 
the country. It had political understanding of the 
highest order, yet, compared with any other union, 
its political representation was very bad. The report | 
showed, in fact, that out of over 900,000 members, | 
only 450,000 are paying the political levy, although the | 
position is being steadily improved. The union is | 
engaged in electing six additional members of its | 
Parliamentary panel. ha | 

Speaking at the Council House in Walsall last week, : re iat i 
Sir Miles Thomas, vice-chairman of the Nuffield 3. 5. Wetpep TURBINE CYLINDERS. 
Organisation, described what he regarded as the right 
and the wrong approaches to welfare work in present- 
day industry. In the motor industry, he said, there 
had been works’ councils, joint consultation, holidays 
with pay, free medical treatment, and a whole host of 
genuine welfare benefits for many years, and the same 
was true of a number of the other larger undertakings. 

Primarily, the enlightened employer was in business to | 
do business, and saw that the commodities used in his 
processes were given full consideration according to 


their needs. 


Labour, Sir Miles continued, was the most valuable 
commodity of all, and the most progressive firms in 
industry to-day were those with a high reputation for 
welfare activities. Those firms which had, in the past, 
skimped working conditions in order that a bigger 
dividend could be declared or that more profits could 
find their way to the owner's pocket now either lay 
derelict or were balanced precariously on the slipping 
slope to bankruptcy. In industry to-day, there was 
an ever-growing spirit of goodwill under the influence 
of welfare, that augured well for the future. War-time 
was an uncommonly-exacting time for welfare-planning, 
but with the coming of more normal conditions of 
living, it would be their aim to enter more fully into 
the social aspects of industrial welfare. 


In the House of Commons last week, Sir Herbert 
Williams asked the Chancellor of the Exchequer if he 
would publish statistics of the fluctuations of trade and 
employment relating to periods when trade was begin- 
ning to decline, on which was based the fundamental 
assumption in the White Paper on Employment Policy 

namely that a decline in the demand for capital goods 
preceded and caused a decline in the demand for con- 


sumable goods. 6. GEARCASE OF ComBINED Cast AND WELDED CONSTRUCTION. 


WELOING 
Sir John Anderson replied that the White Paper on 
Employment Policy assured that the main cause of . 7 
y s ) . . . as FUSION FORGE 
fluctuations in the demand for consumable goods wa waapaee fae. 
the variations that took place from time to time in 
the national income, and so, in consumers’ purchasing } “| 
fn . . AR 
power. That was not true of the demand for capital witowe wennene —— measeTance 
goods which fluctuated often for quite different reasons. 
Such fluctuations in the demand for capital goods 
aobae me a. - a ATOMIC 
affected the national income, and this, indirectly, | nvOnOGEN 
caused sympathetic fluctuations in the demand for | 
- zB 
consumable goods, but the speed with which a major 
decline in expenditure on capital goods affected expen- 
diture on consumable goods was so great that actual (9311.¥) 
precedence in time was often hard to establish statis- : 
MoTor Fir 
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Peale LADDER FOR EXETER.—Messrs. Merry- Fig& 
weather and Sons, Limited, Greenwich, S.E.10, have f 


A minimum wage of 4/. a week at 21, with later a ently supplied theses Gutm-Caaee Gre ladder to the K g 
increases, should be the aim of the Post Office Engineer- National Fire Service at Exeter. The ladder and its ;  —_ 
ing Union, declared Mr. A. J. G. Robinson at the annual | ™“ heniom are mounted on « Leyland “ Beaver ” chassis 
eontesunes of the unien G6 Mamcsmiee tact wack. Be fitted with a six-cy linder Diesel engine capable of develop- 
was no good, he said, the Government talking about the ing over 100 h.p The gearbox is arranged to give four 
birth-rate if they were not going to pay a living wage speees Seeward and eee and the brakes are of the | 
to men at 21 when thev needed it. vacuum servo hydraulic four-wheel type. The steel all- 
. welded ladder is in four sections and is capable of exten- 
sion to a height of 100 ft. Other features of the appliance 
Mr. Ernest Power, the President of the union, said, | include automatic safety pawls on each section of the 
in the course of his opening address, that members | ladder: special slow-speed adjustment after the approxi- 
were bitterly disappointed at the Government’s inaction | mate working position has been reached; automatic| | f 
in the matter of the Trade Disputes and Trade Unions’ | control of the lowering of the ladder sections by an oil| NNO} [ 
3 : j | 

















Act As soon as the critical stage of the Second Front | brake, and loudspeaker telephone equipment. This ap- SS OH; 
was passed they would renew their efforts for a speedy | pliance is the second of its type to be supplied to| ¥ y 
settlement. Exeter by Messrs. Merryweather. (6311 G) “ENGINEER RIN 
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COOLING FAN FOR STATIC 
RADIAL AERO ENGINES. 


Errective cooling is readily obtained with static 
radial air-cooled aero engines at normal or high speeds lon June 23. 


of the aircraft, but it will be appreciated that such con- 
ditions as climbing at full power or running-up on the 
ground, when the velocity of the cooling air over the 
engine surfaces and cylinder fins is reduced, result in a 
falling off of cooling efficiency. Messrs. Rotol, Limited, 
have accordingly developed a special type of cooling 
fan which can be readily adapted to the many air- 
cooled installations already in service with the minimum 
amount of alteration and which solves the problem 
satisfactorily. There is invariably an annular space 
between the leading edge of the engine cowl and the 
trailing edge of the propeller spinner and it is in this 
space that the cooling fan is fitted. 

The fan consists of a ring carrying relatively short 
radial blades which can be turned on their axes to differ- 
ent pitches, this adjustment being provided to enable 
the optimum cooling effect to be obtained under varying 
climatic conditions. The assembly is mounted on the 
propeller spinner backplate to which it is attached by 
rubber cushion fittings. The individual attachment of 
the blades to the ring enables any that may be damaged 
in service to be readily replaced. Since the fan rotates 
with the propeller the cooling airflow is a function 
of the propeller speed and is generally adequate, but 
in increased cooling effect may be obtained by the 
provision of fixed guide blades, either in front of the 
rotating fan or behind it, according to the design of 
the particular installation concerned. The function of 
these fixed blades is to direct the air flow over the 
engine and to ensure its even and regular distribution. 


a Penal ~ — 
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INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 
| —The Council of the Institution of Municipal and County 
| Engineers have decided to postpone the annual conference 

of the Institution which was to have been held in London 
The annual business meeting, however, 


will take place at the Middlesex Guildhall, London, | 


S.W.1, on July 21. The proceedings will be largely of 
a formal character and will be followed by the in- 
| stallation of Mr. W. P. Robinson, C.B.E., County Engi- 
| neer of Surrey, as President, in succession to Mr. L. St. G. 
| Wilkinson, Borough Engineer of Wallasey. 
| 


* SourH AFRICA ON SerRvice.”—A pictorial record of 
| the war production work of the Union of South Africa 
from 1939 to 1943, entitled “South Africa on Service,” 
has recently been issued by the Union Government in 
Pretoria. The brochure, a copy of which has been received 
from the High Commissioner for South Africa, South 
| Africa House, Trafalgar-square, London, W.C.2, is 
| described as an interim report on South Africa’s war 
| production and illustrates the contribution which the 
Union has made to the war effort of the United Nations 
not only in the manufacture of munitions, but in the 
| production of food, clothing, boots, industrial diamonds, 
and other articles and materials. It is pointed out 
that South Africa had no munitions industry when 
| war began, and expected to be able to import most 

of its military requirements, but this proved to be 
|impracticable. Field Marshal The Rt. Hon. J. C. 
Smuts commissioned Dr. H. J. van der Bijl, head of the 
State-aided iron and steel industry and of the Electriaity 
Supply Commission, to organise production. Under his 














| leadership as Director-General of Supplies, the Union’s 


Once normal and high-speed flying is attained the | industrial resources have been mobilised, adapted and 


\dditional cooling air from the fan is controlled by the 


|} expanded to 


a remarkable extent. How well the 


vdjustable gills which have been fitted, as a standard, work has been accomplished is shown in the brochure, 
to the air exits of the engine cowling for many | which contains some hundreds of reproductions of photo- 
vears. The opening or closing of these gills results| graphs, many in colour, of workshops, machines, pro- 
in the inerease or checking of the flow of cooling air so | cesses, equipment, and other products and activities of 
that all conditions can be provided for and the ideal | South African industry. Much statistical information is 


temperature for the engine can thus be maintained. 





| given in the letterpress. 


WELDING AND PRODUCTION.* 
By J. HENDERSON. 


Tis paper has been pre purely from the 
production engineer’s point of view; no attempt has 
been made to describe the precise technique employed 
in any method of welding, but rather to give a general 
picture of some of the methods available, their appli- 
cations and limitations, and the necessity for the 
closest co-operation between the designer, the welding 
engineer and the production engineer. Prominence 
has been given to arc welding because this is the most 
versatile method, and because, where heavy engineering 
is the predominant type, up to the present at any rate, 
arc welding is certainly best suited to the product in 
general. There is probably room for further develop- 
ment in the application of some of the other types ; 
in particular, resistance welding. 

The science of welding is simply one chapter, though 
|@ ver/ extensive and important chapter, in the science 
of production engineering. Welding has too long been 
looked upon by the uninitiated as a very crude process, 
but if it is treated as a crude process, many failures 
will result, for it is a science. Production engineering 

is not concerned with the academic design of a piece 

of machinery, mechanism or article, or how it functions, 
| but is purely a study of all the available methods by 
which the parts can be produced, and the organisation 
for production; which, as a result, enables the most 
efficient method to be arrived at. The point in making 
this statement is to emphasise that the production of 
@ given article is no longer simply a question of doing 
the job somehow or by some well-tried traditional 
| method, but that the best, cheapest and most efficient 
| method of production can only be selected after care- 
fully studying all the methods available, traditional 
or otherwise, and taking into consideration two very 
important factors, namely, the numbers required and 
the tolerances to which the parts must be produced. 

The numbers required will determine whether pro- 
duction must be planned on a jobbing, batch, or mass- 
production basis, and this, in turn, will determine 
whether jigging is justified, and, if so, to what extent 
| of elaboration and cost it can be carried with a view 
|to reducing the loading, operating and unloading 
|time to a minimum. The tolerances required will 
determine the care which must be taken in the assembly 
of the welded component, the extent to which distortion 
can be permitted, and the machining allowances which 
will be necessary. The tolerance will also have an 
influence on the previous question of jigs and their 
type; elaborate jigging may not be justified on account 
of the numbers required, but it may be essential to 
obtain the accuracy demanded. 

As has been said many times before, it is quite 
useless to take an article designed for casting, riveting 
or drop-stamping, and to produce it to precisely the 
same design by welding. It is imperative that, in 
| future, the designers’ layout for a given job should be 
passed to a production engineer skilled in welding 
| technique before being finalised, to enable the best 
method of production to be decided and the design 
to be adjusted to suit. The saving in man-hours, 
machine-hours, and material which such a procedure 
can achieve is enormous ; and designing for production, 
and not only to satisfy academic principles, is essential 
to the post-war progress of the engineering industry. 
The view taken must be a long and broad one, as often 
the greatest savings are indirect. 

The different methods of welding may be subdivided 
| as shown in Fig. 7, opposite. Those shown on the 
right-hand side all operate by raising the temperature 
of the surfaces to be welded by passing a current 
between them, and then, when the: junction is ina 
plastic (in fact, almost molten) state, applying some 
considerable mechanical force. These methods are 
broadly referred to as forge welding. Those shown 
on the left-hand side apply heat only, either by means 
of an electric arc or by flame, and come under the broad 
heading of fusion welding. In many cases, the outlook 
on welding as a production method is much too narrow ; 
welding is interpreted merely as arc welding or oxy- 
acetylene welding, whereas it is doubtful if these cover 
more than half the field. 

The advantages of arc welding in heavy engineering 
are that (a) the necessity for an expensive pattern is 
eliminated—in heavy engineering there are many jobs 
which are only “‘ one off’’; and (5) strength can be 
put into a job where it is required. There is no diffi- 
culty in welding a }-in. plate to a }-in. plate, whereas 
uniformity of metal thickness is often essential and 
always desirable in the case of a casting. 

The alternator stator casing shown in Figs. 1 and 2, on 
page 490, is a good example of a very large welded piece 
illustrating this point. The transverse frame plates 
are §-in., }-in. and l-in. thick and the end plates are 











* Paper read before the Institute of Welding (North- 
Eastern Branch) at Newcastle-on-Tyne on February 





11,1944. Abridged. 
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PERMEABLE REFRACTORIES IN | considerations and that the behaviour of several 
FURNACE CONSTRUCTION. 


A New principle in gas-fired furnace design, involv- 
ing the use of permeable insulating refractories through 
which the furnace gases are withdrawn from the com- 
bustion chamber, has been worked out by the Depart- 
ment of Coal Gas and Fuel Industries of the Uni- 
versity of Leeds, the Yorkshire Industrial Gas Develop- 
ment Centres, the Bradford Gas Department, and 

including a manufacturer of 
The principle has recently been 
described by Mr. R. H. Anderson, Mr. D. C. Gunn and 
Dr. A. L. Roberts in a paper, entitled “ Uses of Per- 
meable Refractories for Furnace Construction,” 
sented before the Institute of Fuel on May 18. 
authors stated that the new furnace can be employed 
for many types of heating operations and that several 
units have been in service for considerable periods. 
[t has been developed primarily for use with town gas, 
but other fuel gases may be 
that they are free from dust. 
that a permeability, at room temperature, of from 
4 cub. ft. to 5 cub. ft., per hour per square inch of 
material 1 in. thick, for 1 in. w.g. pressure difference, 
would give satisfactory results. 

_ The method of construction is relatively simple ; the 
furnace chamber is built of open-textured insulating 
bricks and behind the chamber is a space which, in 
turn, is backed by a wall of ordinary firebricks. The 
waste gases are withdrawn through the walls, the 
necessary suction being applied by an exhaust fan. 
It appeared likely that this design 
achieve notable savings in fuel and that, as there was 
& positive pressure within the furnace chamber, the heat- 
ing would be uniform because the 
drawn over the whole surface and the furnace chamber 
The authors state that the results 
fully bear out the deductions made from theoretical 


filled with flame. 


several industrialists, 
insulating firebricks. 


employed provided 
Initial trials suggested 


of furnace would 


ases could be with- 


| furnaces installed in various works has been highly 
| satisfactory. As an example, a small crucible metal- 
melting furnace, working at relatively low tempera- 
tures showed, over an extended period, a fuel saving 
of 15 per cent. as compared with a similar furnace, of 
conventional design, used for the same purpose. 
Another furnace, built in accordance with the new 
principle, is used for reheating steel castings and is 
7 ft. 6 in. long, 3 ft. 9 in. wide, and 22 in. high to the 
crown of the arch. It is mechanically charged and 
has been in continuous operation for over 12 months. 
Records kept during 57 consecutive runs showed an 
average consumption of 1-25 cub. ft. of town gas 
per pound of charge and the thermal efficiency worked 
out at 44 per cent., the figure for the best run being 
56 per cent. No clogging of the refractories has been 
observed, and in spite of the severe conditions to which 
the furnace is subjected, there has been no spalling and 
very little cracking of the lining. These conditions 
involve rapid heating up from a cold start with no 
load on the furnace ; the castings are then charged and 
brought to up a temperature of from 900 deg. to 950 
deg. C., and soaked. They are then withdrawn and 
a h charge immediately inserted. An interesting 
feature of the furnace is the speed with which it 
can be brought up to the working temperature. From 
a cold start after a week-end shut down, the furn- 
ace is ready for charging after the gas has been on 
for 17 minutes only; after an overnight shut ‘down 
the furnace can be brought up to the working tem- 

rature in 7 minutes. In their conclusions the authors 
state that with temperatures of the order of 500 deg. 
C., the permeable wall construction will save about 
10 per cent. of the fuel; with higher temperatures, of 
the order of 1,400 deg. C., the savings are likely to be 
about 40 per cent. In general, however, the maximum 
usable temperature, at present, is about 1,300 deg. C., 


NOTES FROM SOUTH AMERICA. 


THERE is every indication that the United States is 
pushing forward the programme for post-war trade with 
Latin-America, in order to consolidate the close econo- 
mic relations which have been established during the 
war. Future policy in this respect is expected to be 
clarified at conferences of all the American countries 
which are being held in Washington, and are expected 
to debate such vital matters as the future tariff policy 
of the United States as well as the extent and char- 
acter of the North American support to increase 
industrialisation in Latin America. Typical of many 
official and semi-official utterances regarding future 
Pan-American trade was one recently made by the 
Chief of the Committee for Controlling the Washington 
Agreements, to the effect that it was highly probable 
that after the war new plants for the manufacture of 
steel would be set up in Brazil, which would make that 
country self-sufficient in steel supplies; a well-known 
foreign meat-packing concern intended to amplify its 
packing plant in Brazil, to undertake the canning of 
vegetables, and to set up a factory in Brazil to manu- 
facture paper containers for its products; United 
States manufacturers had indicated that they expected 
to continue to use large quantities of Brazilian wild 
rubber after the war for the manufacture of tyres; a 
large number of United. States industrialists were 
interested in importing Brazilian iron ore because of its 
high content, and it was possible that the United States 
would take larger quantities of this mineral in order to 
build stocks for the future. 
It is obviously of paramount importance that British 
manufacturers should not wait until the end of the war 
before preparing their own plans for a trade push in 
South American markets. Prices and other sale factors 
being competitive, there is no reason why a substantial 
part of the former British trade with South America 
should not be recovered. It is essential that certain 
wer oem work should be carried out, such as keeping 
ocal representatives adequately supplied with publicity 
material and fully informed of trade and technical 
developments, particularly where engineering and 
allied lines are concerned. Manufacturing groups might 
well follow the reported example of the Society of 
Motor Manufacturers and Traders, which is understood 
to propose opening an office in South America. Such 
centres would be invaluable for publicity purposes, 
especially to answer inquiries on technical matters, 
etc. Further, in view of the increasing industrialisation 
of South America, British manufacturers might follow 
the example of North American competitors in investi- 
gating the possibilities of investment of capital in local 
industries in South America, which of course would 
then obtain their supplies from the country from which 
they were capitalised. Much significance attaches, in 
this connection, to a recent statement from an authori- 
tative British source in Séo Paulo to the effect that the 
industrialisation of Brazil will be a fermanent and 
increasing feature in the future. The view was ex- 
pressed that, should British capital not take a hand in 
this development, other capital would do so; it being 
no secret that North America was confident of Brazil’s 
future as a manufacturing nation and was ready to back 
that confidence by the investment of capital and the 
supply of technical advice and labour. 

he large blocked balances of dollars and sterling 
which are being accumulated by the Latin American 
countries should, of course, greatly facilitate both 
North American and British post-war export trade. 
The balance of blocked sterling held by Argentina 
in London at the end of 1943 was equivalent to 
40,000,000. Due to the inability to use these 
funds to obtain imports from Britain, there is a natural 
temptation to use the balances for other purposes; 
thus the purchase by Argentina of the British-owned 
railways there is again being mooted, it being “1 
on this occasion that the blocked sterling might be used 
for the purpose. Argentina might find added attraction 
in such a project at the present juncture, as the utilisa- 
tion of the blocked balances would help to combat the 
internal inflation which is resulting from Argentina’s 
enormous trade balances. An unfortunate indication 
of a revival of nationalistic policy appears in the recent 
Argentine decree declaring the property of the British- 
owned Primitiva Gas Company to be a public utility 
and subject to expropriation at an arbitrary price. 

The most severe t shortage in Argentina—as,. 
indeed, in most uth American countries—is in 
machinery, and vehicles and spare parts. As an 
example, the vehicles of the City of Buenos Aires 
Transport Corporation are in a lamentable state of 
repair, which daily grows worse. Fuel, especially 
petroleum, is now very scarce ; stocks of rubber tyres 
are almost exhausted, so that the expropriation of all 
rubber stocks is shortly expected; and petrol stocks 
are perilously small. Corporation was obliged to 
issue in April an explanation of the causes of its inade- 
_— and rapidly deteriorating services. It is stated 

150,000 more passengers daily were using its 











on account of the limitations of the refractories. 


services this year than last year, partly owing to the 
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inerease in the city’s population and greater business 
activity, but also because many private vehicles were 
laid up owing to scarcity of petrol. Because of the 
impossibility of importing new vehicles, spare parts and 
rubber for tyres, there were now nearly 1,000 fewer 
omnibuses and colectivos, or “‘ micro-omnibuses,” on the 
streets than in the middle of 1943. On April 11, 1944, 
only 513 omnibuses out of a total of 1,640 were in work- 
ing order, the others being out of service—442 owing to 
lack of spare parts and 425 through lack of tyres, while 
260 were worn out. Out of 2,885 colectivos, only 914 
were in service, 646 being laid up through lack of tyres 
and 331 needing spare parts, while 994 were undergoing 
repairs. As many as 23,000 tyres were needed, but at 
the moment it was impossible to obtain any. With 
regard to tramcars, there had been some improvement 
because the Argentine State Railway and naval work- 
shops were producing rims and axles. There were 
1,788 tramears in service compared with 1,470 on 
June 1, 1943. It was hoped to increase this to 2,000 ; 
but, owing to wear and tear, it was unlikely that this 
number could be maintained. 

Among the principal imports now urgently needed 
in Argentina, and in which the United Kingdom 
predominated as supplier before the war, are coal, 
railway rolling stock, tinplate, locomotives and spare 
parts, railway material, bicycles and accessories, 
lubricating oils, copper wires and electric cables, 
industrial boilers and spare parts, and commutators. 
There are also many other urgently-needed imports in 
which, before the war, the United Kingdom did not 
predominate, and which therefore merit special in- 
vestigation by British manufacturers to capture former 
German trade. These include iron and steel of all 
kinds, agricultural machinery and tools, motor cars, 
motor lorries and vans, electrical articles, various 
motors and machines of over | ton, wire, oil-drilling 
machinery, electric motors or dynamos of more than 
t h.p., materials for radio-telephony, typewriters, 
electric lamps, and ships. In Uruguay, the general 


impression also exists that Britain should encounter | 


no major difficulty in regaining the position of principal 
supplier, and there is anxiety among importers to 
resume trading with Britain. Because of buoyant 


exports of pastoral products, Uruguay closed 1943 with | 


the large favourable trade balance of 36,000,000 U.S. 
dols., compared with an adverse balance in 1942 of 
6,000,000 dols. 
, A statement 
Electric Company says that the world’s largest iron 
ore deposit will be opened this year as a new source of 
ore for United Nations war plants, 
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grounds mentioned in the Acts. 


AERONAUTICS. 


557,257. Folding Wings. The Fairey Aviation Com- 


pany, Limited, of Hayes, and F. H. Ordidge, of Wilmslow. | 


(6 Figs.) February 29, 1940.—The invention concerns 
aircraft having folding wings, 
the load on the wing structure when a wing is in its 
folded position. In Fig. 1, a is the fuselage of an aircraft, 
b+} the tail plane, cc the foldable portions of the wings, 
which arranged to be swung about vertical axes 


at dd; 


are 

ee are the 
and are folded over on 
portions when the latter are 


Sf are the ailerons of the 


trailing edges of portions cc 
top of these 
stowed positions ; 


Fig.t. 


to be 
to their 


v4 








following the | 


installation of power and industrial equipment at | 


Caue Peak, Brazil. 
as “‘the greatest known hard-ore mass, 
equip, develop and mine,” 
15,000 million tons of ore suitable for high-grade steel. | 
Beginning this year and continuing for three years, an 
annual produ@tion of 1,500,000 tons of ore will be 
divided between the United States and Great Britain. 
The 350-mile railway from Itabira to the 
seaport of Victoria is being restored for the trans- 
portation of the ore after it is crushed, sorted and 
screened, and a transmission line is being built to 
Peti, a hydro-electric station 45 miles from the mine. 
Notable progress in aviation is reported from Brazil, 


and easy to 


The Caue Peak area, described | 


contains an eee | 


Atlantic | 


which has 37,700 route miles of air transport services, | 


constituting more than half of the South American 
total. This air-line mileage exceeds by 63 per cent. 
the aggregate length of the nation’s railways; the 
highways, totalling 129,000 miles, serve principally the 
coastal regions. The inadequacy of land transport 
facilities, partly attributed to excessive concentration, 
has been a major influence in stimulating the growth 
of air services. Landing fields numbered 31 in 1930 





and now total about 700, including elaborate airports | 


at the principal centres of population. The number of | 
passengers carried in 1941 was 99,662, as compared with | 
4,567 in 1930. Reports from Rio de Jeneizo are to the 
effect that Sado Paulo is to have an underground rail- 
way; plans are already drawn up and it is hoped to 
proceed with construction soon. There is a promising 
field for radio-telephony in South America, and among 
recent developments was the opening by the Post Office 
and Telegraphs Department of services in Brazil 
between the cities of Rio de Janeiro and Pernambuco 
and Rio de Janeiro and Porto Alegre. The department 
also intends shortly to establish similar services between 
Rio de Janeiro and Para, Ceard, and Bahia. 





EX-SIEMENS’ MEN.—A 
supper of members of the Association of Ex-Siemens’ 
Men is to be held at the Prince of Wales Hotel, 154, 
Drury-lane, London, W.C.2, at 30 p.m., on Friday, 
June 30, 1944. Particulars of the 
to members for the supper may obtained from the 
treasurer, Mr. P. C. Pope, 29, Bramham-gardens, London, 
8.W.5, or from the secretary, Mr. R. R. Griffin, c/o The 
Union Cable Company, Limited, Dagenham Dock, Easex. 


ASSOCIATION OF 


6. 


be 


re-union | 


Association or tickets 


(587, 257,B) 


| foldable portions; gg are stops to limit movement of 
the portions c c towards the fuselage. The wing-tip sup- 
porting means of the invention are indicated generally 
athh. The arm J (Fig. 2) is constituted by two angle 
irons disposed back to back, in spatial relationship and 
having their other flanges riveted to a plate 12 so that 
| the arm J is of channel section with external flanges 
|} in continuation of the web. 
irons are secured a pair of projecting plates 13, and 
between them is pivoted at n a bell-crank lever 14, 15, 
| one limb 14 of which is much shorter than the effective 
length of the arm J and is forked at its free end, while 
its other limb 15 is connected with arm J by a tele- 
| scopic link 16 acted upon by a spring so as to cause 
the limb 14 to swing away from the arm J. The arm J 
|is pivoted at k to the foldable portion c¢ of the air- 
craft wing near the tip and normally lies in a recess j?. 
If the foldable portion c of the wing be of sufficient 
depth, the strut 14 may be accommodated in its pro- 
| jected position as indicated at 14", and when the fold- 
| able portion c of the aircraft wing is to be folded the 
arm J is swung out of ite recess through just over 
90 deg. to the position j'. 


flaps which constitute parts of the | 
| supply 


swung | 
ss ang | is mounted on a shaft 3. 





and its object is to relieve | 


| 
| 


| 


}to the 


| machine 
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downwards and towards the trailing edge of {}, wing 
and when the foldable portion ¢ reaches it stowed 
position the forked free end of the strut 14 stra, idles a 
stud p on the tail plane 6 of the machine. T 
is then swung inwards towards the fuselage, t. 
causing the strut 14 to turn about the stud p as 
As at the time of their initial engagement (i) the strut “4 
was inclined downwardly and inwardly towards the 
stud p; (ii) as the inward movement of the arm | 
the strut 14 to be swung about the stud p as centre 
and to pass through a vertical position ; and (jij) as the 
length of the strut 14 is much shorter than the etfectiyp 
length of the arm J; and (iv) as the stud 14 is tuated 
at a short distance from the arm J, even when t latter 
has been swung inwards, it follows that the pivotal 
connection n of the strut 14 with the arm J must tur, 
about the shorter radius of the strut 14 and rise, ana 
that the tip of the wing must rise also. If, the refore 
the inward movement of the arm J or the nging 
movement of the strut 14 be limited, the tip of the 
foldable portion ¢ of the wing will be maintained in 
raised position and strain on the wing structure wil] be 
relieved. (Accepted November 12, 1943.) 


ELECTRICAL APPARATUS. 


558,172. Frequency Changer. P. A. H. Mossay, of 
Norwich. (3 Figs.) August 10, 1942.—The invention 
relates to alternating-current dynamo-electric 
The machine is intended for converting a three-phase 
supply at a frequency of 50 cycles to a 
of variable frequency. The stator is wound 
for a frequency of 50 cycles, and a wound at ure 
The stator is wound for 4 


arm J 
he left, 
centre, 


Calises 


mac hines 
Six -phase 


ar! 


|} commutator (not shown) which is electrically connected 


armature winding 4 that side. The 
mutator has brush gear which is connected to an i: 
tion regulator arranged in a housing 5 secured on the 
casing at the top, the shaft 7 of the regulator 
and the bottom bearing for the shaft being illustrated 


The armature shaft 3 on the other side of the armature ix 


on com 


duc 


| provided with three axially extending peripheral channels 


| for a sleeve 14 which is pressed on to the armature 


To the backs of the angle } 
| way of an opening 37 





The strut 14 then projects | 


9, which are equi-spaced circumferentially, as shown in 
Fig. 2. The armature winding is provided at this other 
side of the armature, with six tappings made at appro 
priate positions and six cables 10, connected to the 
tappings, are arranged in three groups, each composed of 
two cables belonging to the same phase. One group of 
cables 10 is laid in each channel 9. The cables 

wedged in the channels 9 by wedges which are hejd 
place by a retaining ring. The algebraical sum of the 
currents flowing at any instant in the cables 1) of a 
group in a channel 9 will be zero. The armature shaft 

is provided with a shoulder which forms an abutment 


ar 


shaft 








shaft. The 
closes the 


a screwed stud 15 screwing into the 
14, when pressed home on the shaft, 
A set of six slip rings 16 is mounted on the 
insulating material being interposed between 
The six cables 10 are con- 
A brush holder 18 is pro 


by 
sleeve 
channels 9. 
sleeve 14, 
the rings and the sleeve. 
nected to the six slip rings. 

vided for each slip ring 16. The sleeve 14 is shouldered 
to form a seating for a ball bearing 22, mounted in an 
orthodox type of cartridge 23 having lugs for bolting it 
to an end shield of the machine casing. A ventilating 
fan 26 is keyed on the armature shaft 3 for rotation in 
the space provided in the dome of the end shield. Chan 
nels are provided for the passage of the cooling air through 
the stator and armature cores. The fan 26 also draws 
cooling air through openings in the bottom of a casing 36 
for the slip rings 16, over the slip rings and thence by 
in the end shield for discharge 
through the grid 32. The portions of the cables 1! 
extending beyond the shaft 3 are fixed within the sleeve 
14 by clips 38 which hold the cables in a channelled sleeve 
of insulating material on the screwed stud 15. The 
sleeve 14, when pushed home on the armature shaft 
becomes an extension of the shaft, and the armature ca! 
then be passed into the bore of the machine, the end 
shield slipped into position and the bearing cartridge 


123 bolted on, the cable ends being connected to the 


slip rings 16. Current from a three-phase supply, at 4 


frequency of 50 cycles, is fed to the commutator, and a 
six-phase supply at variable frequency, as determined by 
the adjustment of the induction regulator, is obtainable 
at the slip rings 16. (Accepted December 23, 1943.) 
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| sources of noise to be absent or negligible. It is| with the passage of air through the grill into the 
THE REDUCTION OF NOISE | *ldom that any other activity calling for quiet | room in question. In many cases where metal 
TIONING | conditions takes place in the same room as a fan. | ducting with unsupported or undamped sides is 
FROM AIR-CONDI In most cases the fan and its associated air-condi- | used the turbulence is accentuated or given a more 
SYSTEMS. tioning equipment have a separate room on the roof | or less definite pitch or character by the vibration 
- or in the basement, and no one stays there longer | it induces in the duct walls. 

By A. J. Krva, M.Se.(Tech.), M.I-E.E. | than is necessary to carry out servicing or repairs.| Before discussing the measures for noise reduction 
Tue object of the following article is to examine | Generally speaking, therefore, the noise level in | applicable to the four cases enumerated, considera- 
the noise produced by air-conditioning installations, | the fan room is of only secondary importance | tion may be given to the procedure of noise measure- 
and, by analysing the problem, to draw attention | compared with that in other rooms. ment common to all the cases of excessive noise in 
to the important factors which determine the| When suitable precautions are not taken, the | existing installations. In the first place, a measure- 
<uecess or otherwise of an installation from the | vibrations of the driving motor and fan are con-| ment of the noise, with due regard to the points 
noise point of view. Many engineers and architects | ducted from their foundations by the solid structure | mentioned above, or the opinion of the persons 
will not have the time or specialised measuring | of the building to the walls, floor and ceiling of other | concerned, will have indicated that the noise in a 
equipment necessary to enable them to embark on | rooms, causing these surfaces to vibrate. The | particular room is excessive. It is well first to check 
the investigation of their noise problems in the | resulting noise radiated in those rooms may be very that the noise is due to the plant in question by 
manner to be described, but a clear understanding | objectionable, particularly if the normal use of the making noise measurements with the plant running 
of the relative importance of all the factors con- | rooms calls for a very low level of noise as in the | and shut down. These measurements should be 
cerned will enable them to see these factors in their | case of bedrooms or reading rooms. A particular | made at a time when noise from other sources is 

Fig. 1. Weight of fig-3._ : 
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( 6296.8.) Frequency...Cycles per Sec. : 


|at a minimum, such as at night, when, in addition, 

a sleepless listener might be expected to be most 
critical of noise. Even though a noise meter may 
show no appreciable change when the plant is 
operated at such a time, complaint may still be 
justified as the ear can pick out a noise like a hum 
of a motor, fan or transformer from the irregular 
background noise of a clock ticking, rustling leaves 
|and distant traffic heard in most rooms at night, 
and experience has shown that such a hum may be 
irritating. 

If the noise of the plant is excessive, the greatest 
| help in its reduction is given by a frequency spec- 
trum of the noise. This is obtained by means of a 
calibrated microphone, amplifier and frequency 

|analyser as previously described.* It may be 
added that an analyser with a band width of a 
4 | few per cent. is generally more suitable than an 


proper perspective and so help them to appreciate 
more fully the arguments for and against alternative 
courses of action. 

Before considering the various sources of noise 
associated with air-conditioning systems, it may be 
well to recall a few fundamental points about the 
units of noise measurement and the characteristics of 
the ear when listening to one noise in a background of 
another noise. The subjective magnitude of a noise, 
known as its equivalent loudness, or E.L., in phons, is 
numerically equal to the intensity level, or I.L., in 
decibels of the pure tone of 1,000 cycles per second 
which sounds as loud as the noise. The I.L. is 
specified in decibels, or db., above the reference level | 
of 0-0002 dyne per square centimetre. A simple 
objective noise meter gives the physical magnitude | 
of a noise in db., but the subjective magnitude, 
or E.L., in phons, is given, in general, only by a} 
specially calibrated noise meter and may be numeri- 
cally considerably more than the db. given by the 
simple objective noise meter. Nevertheless, it is 
the value in phons which is significant from the 
listener's point of view, so it is important when 
measuring a noise to ensure that the noise meter 
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extremely selective one, although the latter may be 
essential in some cases, as, for example, to measure 
{components very close together in frequency. 
Having obtained from noise analyses with and 
without the plant operating a list of the com- 
| ponents of the noise attributable to the plant, the 
used reads correctly in phons. Besides the magni- | Sat of physical magnitudes in db. can be translated 
tude of a noise, its obtrusiveness above a general 4 into subjective values in phons by the equal loudness 
background noise is important. While this is 3s 60 100 200 400 800 ‘woo | relations obtained under free field conditions. A 
dependent to some extent on the character of the (esc Vibration Frequeney.Gycles per Sec. | study of the frequencies of the ioudest components 
noise and background, it may be taken as a rough | will give a positive indication of the sources of these 
guide that if a noise has an E.L. 10 or more phons | case of this type of trouble is the conduction of | components and will enable appropriate action to 
greater than that of the background, it will be | vibration from the motor and fan down the ducting | be decided on as discussed in subsequent sections. 
obtrusive while if it is 15 or more phons less it will leading the air to or from the rooms. lIf the treatment proposed permits of the pre- 
be innocuous. These points should be borne in The passage of air through the fan is inevitably | determination of the attenuation of the several 
mind in the following analysis. accompanied by pulsations in air pressure which are | components, a new spectrum of the noise to be 
The various causes of noise from air-conditioning | carried down the trunking and, if precautions are | expected after the treatment can be drawn up. 
systems employing electrically-driven fans may be | not taken, may give rise to noise in the rooms to| The E.L. value of this new spectrum can be com- 
classified as follows:—(a) direct radiation from | which the trunking leads. In order to be heard,| puted by the method of summation given pre- 
motor and fan; (6) secondary radiation due to/| noise of this origin has to travel all the way from | viously.t If the total is in accordance with the 
vibration conduction ; (¢) noise from fan carried | the fan to the several rooms, so, if suitable measures | desired equivalent loudness the proposed treatment 
long the ai ; d) noise from turbulence | t taken, it is usually more important in the | . 
in carte w = poke w rooms aie now |} _oee near the fan. F " |_° “The Analysis and Measurement of the Nolse 
: i 7, } es , : | Emitted by Machinery,” by B. G. Churcher and A. J. 
be considered in more detail preparatory to out-| Noise from turbulence in the air stream can be | King, Jl. Inst. Elec. Engrs., January, 1930. 
lining measures for reducing them. due to turbulence at any point between the fan | + « An Objective Noise Meter Reading in Phons for 
The primary noise radiation from the driving | and one of the rooms served. It does not, therefore, | Sustained Noises,” A. J. King, R. W. Guelke, C. R. 
motor and fan determines the noise level in the room | like (c), have to travel all the way from the fan. | Maguire and R. A. Scott, Jl. Inst. Klec. Engrs., vol. 88, 
© enclosure containing them, assuming other! On the contrary, it can be, and often is, associated | Part XX XIII, June, 1941, page 163. 
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will be adequate, but if the total indicates that the 
noise would still be too loud, then the possibility 
of an improved treatment with, in general, increased 
expense, must be considered and the calculation 
repeated until a satisfactory value, or compromise, 
is reached. 


| However, the curves given in Fig. | are reliable for | attenuation to other modes of vibration beiny auto 
| practical design. matically ensured by the geometry of the suspended 
By means of Fig. 1 the attenuation introduced | system. With perfectly elastic supports ihe fre. 
by a suggested partition or enclosure at each com- | quency f cycles per second of the vertical mode ofa 
| ponent frequency of a noise of given spectrum can | suspended body is determined by the linea com. 
| be computed and so the physical constitution of | pression A in. of the supports due to the weight of the 


In the case of a proposed installation it is usually 
possible to measure the noise of a piece of equipment 
similar to that under consideration and as nearly 
as possible under similar conditions to those con- 
templated. Also, measurements can be made of 
the noise which would be regarded as acceptable 
in the proposed installation, care being taken to 


ensure that the most exacting condition, that is, | 


listening at night when the background noise is 
low, has been considered. The difference between 
these noise levels gives the degree of noise sup- 
pression to be achieved by whatever measures are 
deemed appropriate. These various measures are 
considered below. 


If it is important to secure a low noise level in | 


the fan room this should be pointed out to the 


manufacturers of the motor and fan when ordering | 


them, stating the desirable noise level. Manufac- 
turers usually have specially quiet models costing 
sometimes a little more than those for use where 
noise is not important. Any such extra cost has to 


be considered in relation to the advantages gained | 


and to alternative methods of achieving a similar 
amount of noise reduction. One such method, 
which can be used in the case of existing installa- 
tions, can effect a small reduction of from 5 phons to 


10 phons in a bare room with no soft furnishings by | 


removing the “build up effect,"’* or increase in 
noise level due to reverberation. This is done by 
introducing into the fan room a sufficient area of 
sound absorbent material, such as sound absorbent 
tiles. It is clear that this method calls for con- 
siderable expenditure and yields only a few phons 
reduction in noise so that its use is rarely justified 
in these circumstances, although it is important in 
other circumstances. Another method, which is 
capable of effecting larger reductions in noise in the 
fan room, is by enclosure of the motor and, in some 
cases, of the fan too. The noise reduction achieved 
is dependent on the motional impedance of the walls 
of the enclosure at the frequencies of the principal 
components of the noise. When, as is usually the 
case, the enclosure behaves as a mass controlled 
partition, i.e., at frequencies above its natural modes 


of vibration, and the energy dissipation in the parti- | 


tion is negligible compared with the transmitted 
energy, it can be shown that the sound attenuation 
for a partition of mass M lb. per square foot at a 
frequency of f cycles per second is given by the 
amplitude ratio 

wM afM 
—2pe pe 
where c = velocity of sound in air and p = density 
of air. This attenuation is more conveniently 
expressed in decibels 
Ae = 90 hog 22" 
pe 


~ 20 | (log f + log M) + log = | 
L pe 


(1) 


This expression (1) has been plotted for typical 
values of M from 0-1 lb. to 1,000 Ib. per square foot 
over most of the audible frequency range and is given 
in Fig. 1, on page 501. The values of attenuation at 
low and medium frequencies agree well with pub- 
lished data.t At high frequencies data is scarce be- 
cause the high attenuations involved make adequate 
testing conditions difficult to attain, but it is to be 
expected that mass control will persist as at lower 
frequencies and so justify the use of the data of 
Fig. 1. The approximations in (1) become appreci- 
able for very light partitions giving less than 10 db. 
attenuation, and the performance of partitions at 
very low frequencies, which may approach the 
natural frequencies of the partitions, is uncertain. 


20 (log f + log M) — 28-6 





* “The Limitation of Transformer Noise,” B. G. 
Churcher and A. J. King, Jl. Inst. Elec. Engrs. vol. 87, 
No. 527, November, 1940, page 550. 

t “The Sound Insulation of Single and Complex 
Partitions,”” J. E. R. Constable and G. H. Aston, Phil. 
Mag., Ser. 7, vol. 23, January, 1937, page 161 ; 
“ Transmission of Sound Through Partitions,” 
Davis, Phil. Mag., February, 1933, page 309 


also 


A. H. 


| attenuation of the wall by 3 db. 


the attenuated noise spectrum can be obtained. 


The interpretation of this physical spectrum of the | 
| attenuated noise in terms of the response of the | 
“average individual ’’ is carried out in the manner | 


described above and from the summed value in 
phons the adequacy of the postulated partition or 
enclosure is judged. This method 
while being very effective acoustically, usually sub- 
stitutes a thermal problem for the acoustical one 
since the enclosure impedes the dissipation as heat 
of the losses of the motor and fan. It should not 
be used therefore without consulting the respective 
manufacturers of the motor and fan. 

Although the noise in the fan room may be unim- 
portant, that which gets through the walls or par- 
titions into adjoining rooms may constitute a 
| nuisance, especially if quietness is desired there, as 
| in a bedroom or reading room. As in the case of the 
ing partition is proportional to the logarithm of its 
mass per unit area and the acoustic energy passing 
through a particular panel, such as a communicating 
door or window, is proportional to the area of the 
panel. It must be remembered, therefore, that if 


}@ 4}-in. brick wall of 45 lb. per square foot and 


50 db. attenuation has a hole in it 1/100,000th of 
its area, as much sound energy will pass through the 


hole as through the whole wall, thus doubling the | 


transmitted sound energy and reducing the effective 
It is important to 
have these considerations clearly in mind in order 
to assess the importance of leakage paths and give 
decisions on the permissibility of alternative con- 
structions. 

It is possible to reduce the solid borne radiation 
from a motor-driven fan, to some extent, by specify- 
ing machines in which particular attention has been 
paid to vibrations such as those due to lack of 
balance and magnetic causes. The latter are usually 
more important from an aural point of view than 
the former because, being of a higher frequency, they 
are usually radiated better and, for a given acoustic 
pressure, are more audible. Such machines of 
reduced vibration may cost a little more than stan- 


| dard machines so that again this extra cost must be 
considered in relation to the required reduction of | 


vibration and that obtainable by other methods. 
In many cases where noise has been experienced 
due to vibration conduction from machines in build- 
ings it has been found necessary to reduce the 
vibration by 40 db. at least, i.e., to 1 per cent. or 
less in amplitude. A reduction of this order can 
usually be achieved quite cheaply by a suitable 
resilient mounting, whereas a similar reduction in 
|inherent vibration of the machines is generally 
| impracticable or would be very expensive. While it 
is all to the good, therefore, for manufacturers to do 
all they can to reduce the vibration of their ven- 
| tilating machines, yet it is not usually economic to 
| pursue this line of attack to the limit but rather to 
use a good compromise design coupled with a resili- 
ent mounting. The design of the latter has been 
dealt with previously*, with particular attention to 
the dynamic stiffness and damping of the materials 
commonly used for such supports. It was shown 
that the ratio of the dynamic stiffness to the static 
value, called the dynamic stiffness factor, may vary 
from 1-5 for rubber in compression up to 20 for cork 
and felt. This factor must be borne in mind or an 
unsatisfactory mounting of insufficient attenuation 
may result. 

In applying the fundamental principle of securing 
a low natural frequency of the machine on its mount- 
ing compared with the vibration frequency, it is 
not usually necessary, in the kinds of machinery we 
are considering, to evaluate all six natural fre- 
quencies of a resiliently mounted body. The 
vertical mode of vibration, in practically all cases, is 
the only one which need be considered, adequate 


* “The Reduction of Structure Borne Noise by 
Vibration Attenuating Supports,”” A. J. King, ENai- 
NEERING, Vol. 144, page 298 (1937); vol. 146, pages 124 
and 198 (1938) 


of enclosure, | 


body as follows : 


fo = a/ worse per second (approximate) 


For a material of dynamic stiffness factor | 


J+ 
A 
10k. 

1 


-: n. ° ° ° ° ° (1) 


This means that to secure a given natu: 


cycles per second, 


So 


h 


| fre 


| quency, the linear compression with the material 


of dynamic stiffness factor k must be k times the 

value for a perfectly elastic material. Th 

advantage of a large value of k is apparent. 
If all that is known of a proposed machin 


dis- 


8 the 


: | speed, then it y be sufficient to « ze that 
enclosure, the attenuation of sound by an interven- | Pe wertet y ufficient to arrange that the 


vertical natural frequency is one-fifth to one-tenth 
of the rotational frequency, depending on the 
importance of the case. If, on the other hand, an 
existing installation is being considered and an 
analysis of the noise due to solid conduction has 
been taken as described above, then the value of the 
attenuation of each component of the noise by a 
postulated support is required. This attenuation, Z, 
is given approximately by 


z= (7) 


where f is the frequency of the component, 


40 log( 7) db. 


Substituting the value of f, in terms of A and i 
from (1), 

fPh 

lO k 


2 
20 log a db. 


| This has been plotted for typical values of Z and 


k = 1 in Fig. 2, page 501. For any other value of 
k the compression A must be multiplied by k. Some 
information on k for direct compression has been 
given, but in case of uncertainty rubber is recom 
mended and a value of k= 2. The attenuation 
of each component by a given value of A can then 
be read from Fig. 2 and the adequacy of this 
arrangement assessed as previously explained. Some 
manufacturers of resilient mountings rate their 
various models in terms of the load to cause a 
certain deflection, as, for example, one-eighth or 
one-sixteenth in., so that the choice of a suitable 
mounting to give a certain value of A with a machine 
of a certain weight is a simple matter. Large values 
of h may require two or more mountings in series 
since the maximum deflection specified by th 
manufacturers must not be exceeded. Many of the 
proprietary mountings utilise rubber in shear, but 
the curves of Fig. 2 still apply. 

There is one further point which is very important 
and is often overlooked. It is that the resilient 
mounting must not be short-circuited by such solid 
connections to the floor as holding-down bolts, 
earthing straps, or steel conduit for supply cables. 
If the machine is not anchored adequately by the 
resilient mounting, holding-down bolts may be 
used, provided resilient washers and bushes which 
do not appreciably increase the stiffness between the 
machine and the foundations are employed. For the 
same reason, the connection between the fan and 
any metal ducting must be by a flexible coupling. 
In this case, the flexibility is even more important, 
as vibration conduction is better along metal ducts 
than through brickwork. Fortunately, a suitable 
flexible coupling is easily made from a strip of thin 
leather some 6 in. to 9 in. wide, bound round a 
space of, say, 3 in., separating the fan opening and 
the duct end and secured to these by binding with 
string to form a flexible tube. In this way the 
conduction of vibration from the fan unit down the 
duct walls to the rooms is practically eliminated. 

If the precautions discussed in the preceding 
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section have been taken, the noise in the duct/total area. Many proprietary sound absorptive | flow is turbulent. Their results established a 
near the fan will be almost entirely due to the fan.| materials are available on the market and the/| a.gnite relation between BR and log N where 
The magnitude of the noise here depends greatly! makers of some of them give their absorption pV? 

on the size and design of the fan. The permissible | coefficients at typical frequencies so that their | R = friction resistance per unit area of pipe surface. 
noise at the outlet of the duct into a room may | relative suitability for attenuating a noise of a given | If A = area and P = perimeter of pipe cross section, 
also vary considerably, depending on the normal spectrum can be judged. The shape of the cross . B_ — , , 
activities in the room. In the case of a bedroom, | section of the duct is also important. This effect and if vi = 1, friction force per unit length of pipe 
a noise level of 30 phons as a maximum may be! is covered in one theoretical treatment* by the| = RP = pV?uP. 

demanded by some persons, but others normally 


P 
, eT 
have an alarm clock in the room making a noise | TABLE I.—Variation of Attenuation with Normal Absorp- | Pressure drop per unit length = p V? » 5. 





of 50 phons to 70 phons. However, even the latter | tion Coefficient. Pp 

persons have been known to object to a faint hum | Duct as for Fig. 3, 19 in. by 8 in. wide, sides lined with | This can be written H 2a per unit length, where 
/ . » rj tec ai -k. 1 in. *k wool. P . 

which could be only just detected against the back suibeckaabeiee H = velocity head of fluid = $ pV*. 





ground of the clock noise. In a kitchen where there 


hae , , For a circular pipe of diameter D 
is usually some activity and other sources of noise,| Frequency pipe 


Absorption 


' 

| Attenuation Attenuation 

Coefficient a. db per toot. a 
} ! 


| 

a level of not more than 50 phons near the outlet | gg | A_vi D 

may be required. A reading room will call for a/ a Paw! Pn oA. ae 
cede ‘abe re te ce he by furnishings sn Nai | ro | (approx. only) | Pressure drop = H st per unit length. 

» » » » ; , = | 200 0-05 ° } 
hate aes Sendobaies . the petite Bays @00 o-4" 2:6 - | For a rectangular section of sides a and 6 
> » centre the t 10 800 ° | 4- 8 
Spuasatenrascsem | ie | fe | as] 8 p— Se ond ee = Sere 


It is clear therefore that, taking the noise in the 


duct near the fan as being of the order of 100 phons, 
an attenuation of the order of 60 phons may be 
necessary before reaching the rooms. There is no 
doubt that such an attenuation would not be 








Pressure drop = ese +5 


ab 
For a narrow duct in which the depth 6 is much | : . ; 
pester than the Cilth © Gis entle becomes | _ In practical ft. Ib. sec. units these expressions for 


ratio of the perimeter to the area of the section. 
| the pressure drop in circular and rectangular pipes 


achieved over a range of frequencies by a plain duct 2(a+) 2 | become :— 
either of sheet metal, building board, or brick. It ab a | 0-075 V4\ 8 =27-7 
neal sitaiaedee tent : . deen cn | ae be ot ee 
is therefore necessary to introduce extra attenuation 00 the Giessen betes 6 end 6 teemetin. Be te ressure drop ( 9 ) D* ia ™ of water 





in the duct in such a way as not to cause too great 

; 7 : : > to be expected therefore that, for a narrow duct, : 
er wrens - proees — might een | the shenalien will be inversely proportional to | or Pea a ye 
a larger fan and motor. e attenuation of soun : . : 
in air ducts has been studied by several investigators the width. In the experimental duct the sides only | (0-075 V*\ 4 pw (a + 5) 27-7 
bat no completely entinfactory theory with experi | were lined and Table II is typical of the results 3 as ja ™ of water per foot 
yut no © ately story yw -| : F : =e | ; 
mental verification is yet available. When there- eee — a ee is varied Sor two thick length of duct of sides a and 6 ft. 
" . P ® nesses Of rocK-woo!l lining. 
fore it became necessary to be able to predict with | Values of « from Stanton and Pannell’s paper are 
certainty the acoustical performance of absorbently- | p,nre 11.—xffect of Duct Width on Sound Attenuation. | given for convenience in Table ITI. 
lined ducts an investigation, which had been begun Dust 18 tn. Gee on cosh cass. Sides only Mned. | 
already in the Research Department of the Metro- TABLE III.—Variation of Friction Coefficient, p, with 
politan Vickers Electrical Company, with which the | Reynolds Number, N. 



































author is connected, was accelerated and better ho width | space (8). tion (A). | rie Living. (Stanton and Pannell.) 

testing facilities* were acquired. Considerable in- | } In. In. | db per Ft. 

formation has been obtained on the effect on the | ; log x | 3-5 | 4-0 | 45 | 5-0 | 5°5 | 6-0 
attenuation in a duct of the absorption coefficient | 1,300 | 9 | 7 | 0 | | iin. a 

of the lining and the dimensions of the duct. The ; | 

large variation in attenuation with frequency for a Poe 12-5 75 | ~_ WE i ice ttc | ed! Saree fame 
a typical duct of 8 in. by 19 in. section lined with : : } = | polated) 
various materials on the 19-in. sides only is shown | | 

in Fig. 3, page 501. These materials, }-in. and I-in.| 190° ae ie Ra ee ss | By making use of the expressions and data given 
felt and l-in. rock wocl, curves a, 6 and c, respec- | Wool. | above, the additional pressure head required to 
tively, were chosen because there must be many : as . | overcome the extra resistance introduced by a pro- 
installations in which they are used. The very large } 2£ | 25 | 4 | posed lining or subdivision of a duct can be pres 





range of attenuation with frequency is apparent. It | |dicted. It is apparent that the narrower a duct 
is clear Seems anal tenes ee ia | It is seen that in both cases the product S x A| the greater the sound attenuation but the greater 
nowe achieve 3 y cul r c . . : 
very dependent on the frequency of the important a nearly a —_—e that on ee a il eusnemiesd exsuntic Gitar to 
components of the noise. The lowest important fre- | 2 sgpemmny Rvusy poopeeuem é a seduces & a Gun woles to 0 eustain loved to Ganed 
quency in the air stream is usually that of the fan | segpeer -“ between the lining faces 5. However, | ments at be h i I igh 
x oe. toe o Ge aie on Ge’, Tele neither case is the product quite constant, even | ® compromise tween the requirements o high 
fre aur te ian of pom order of 100 pi to | for narrow ducts, owing to the limitations of the | attenuation per foot = low friction loss. The 
500 cycles per second where the attenuation of the above simple theory. A more complete theoryt = efficacy age pote oe = wre 
}-in. felt lining, curve a, Fig. 3, is negligibly small. j being checked experimentally. : saias tern tata edad toe in thie aa 
The harmonics of this tone are attenuated more but | . In order 7 take advantage of the great peer it i y ‘ble to adjust the | h f th ered vot y 
their magnitades usually grow less as their order | 2 @ttenuation that can be secured by having aj! is possible om ow A —_ A e absorbent 
increases so that it is often the low frequency com- |narrow duct, the duct may be subdivided into a et ae A the age and, by = of 
ponents of the fan noise which determine the scale | number of parallel nga ee by sheets of sound o— Bem \. " om, Se ol oe yor meeny 
of the F easures necessary to reduce the noise to a absorbent material. The friction loss in the duet rf apa cnc me ehr-y a a ~ wee. 
satisfactorily low level. The attainment of a good | inevitably increased. This loss > be estimated The ay Serer the “~~ we hyde 
attenuation at low frequencies is dependent, among by making use of the date obtained by Stanton and be eps iene | seeding — a hoe ethred 
other things, on the use of a lining material having a | Pannell and others for flow resistance of fuide 2 S wile vil ~~ Arcs wren . 4, allan 2 
fairly high absorpt ion coefficient at those frequencies. | Pipes. They showed that the type of flow, Sire | & ros he e eats as € anes Aa 
For porous materials, the thickness is very important | “ reamline = turbulent, which obtains -— any Gvem | determin y* phe ewan, “ ors and mode of 
I sm s, y im] ‘ease is determined by the critical variable the | support. These vibrations are impressed on the air 





at these low and medium frequencies ; as shown in | Reynolds Number, N, given by | stream and, with thin sheet metal ducts, may cause 
Fig. 3, doubling the thickness of the felt has/  - ' | considerable noise. This source of noise can be 
approximately the same effect up to 2,000 cycles per | N= vD reduced by avoiding causes of excessive turbulence, 
second as moving the frequency scale up one octave. v such as sharp bends, and by increasing the damping 
For coefficients up to 0-5 the attenuation is| where V = fluid velocity, D = diameter of pipe, of the walls. The latter can be done by choosing 
approximately proportional to the absorption, but | ee ” . “dead ” material for the walls or by lining them 
for higher values the attenuation rises faster than v = kinematic viscosity, = . with a good thickness of material such as felt which 


the ient. is i in Table I. ee . 
‘Se aes aa obec nd absorption | » = coefficient of viscosity of fluid of density p ate - bea as re ee we 
: in pi | two ctions. uc “a or 
or attenuation when the rock wool was covered with | a . | spider support ing ac the air stream may 
a layer of perforated sheet metal, 0-02 in. thick| For values of log,, N < 3-2 the flow is stream- give rise to series wae 2 Saibenk 4 the air trailing past. 
with 0-08 in. diameter holes spaced 0-25 in. apart, | line, and for values > 3-5, the practical range, the These vortices do not of themselves constitute noise 
oe ee, an eiconnamoen | L. J. Sivian, Jl. dc. Soc. Am., October, 1937,| but when they break on an object, free pressure 
* B. G. Churcher and A. J. King, ENGINEERING, | page 135. | waves, as opposed to closed circulating systems, are 
Vol. 156, page 221 (1943). + Morse, J. Ac. Soc. Am., Oct., 1939, page 205. generated of a frequency corresponding to that of 
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the formation of the vortices. This frequency is 


given by* 
d ¢ =) cycles per sec., 


Vv 


[=F 
where V is the air velocity in feet per second. 
rD\ . , . 
vi is a function of the | 


4 


VD 


D Is 
diameter of strut. 4 ( 


Reynolds Number N For air, N must be | 


-" 
> 100 for the formation of vortices, and for N > 600 
but <30,000, 6(N) = 0-185. Over this range of N, | 
therefore, 


f 


Making the obstruction of streamlined aerofoil seo- 
tion has the effect of reducing the strength of these | 
vortices so much as to make them undetectable. 
If the obstruction comes before the fan, as in the | 
case of the arms of a spider support, the vortices 
break on the fan runner and may give rise to product 
modulations of the fan note, i.e., if f, is the fre- 
quency of the fan note, corresponding to the fan 
blades xX r.p.s., and f is the frequency of formation 
of the vortices as above, then there will be formed 
tones of frequency f,, f, —f, and f,+/. The 
presence of these side-bands has been confirmed by 
a sound analyser when the obstruction was a round | 
rod, but they were not detectable with streamlined 
aerofoil sections. 

The last way in which noise is caused by the air 
stream is by disturbances at the outlet of the duct | 
into a room. This may be to some extent a com- 
bination of the previous effects as there is often | 
a right-angle turn there and usually a grill over the | 
opening. As there is no attenuation, except 
distance effect, after this stage this noise is often | 
the most troublesome. Two suggestions, both of | 
which have been tried in practice, are given to meet 
this case. The first is to subdivide the opening by | 
sheets of sound absorbent material, say 1 in. thick 
spaced | in. apart and 6in. or 10} in. long, depending | 
on the thickness of wall through to the feeder duct. | 
If only a 6 in. length is available the 1 in. space 
may have to be reduced to obtain sufficient attenua- 
tion. The appearance of this strip opening is not 
displeasing, especially with semicircular strips cover- 
ing the edges of the absorbent material. The second 
method is to cover the opening with a board spaced 
away from the wall, the interfaces of board and wall 
being lined with sound absorbent material. The 
radial channel available for the air from the opening 
can be made, say, 1 in. wide and of sufficient length 
radially to give the required attenuation. A board 
2 ft. square by 1 in. thick is usually sufficient for an 
opening 6 in. square. 

In the foregoing, some of the important problems 
encountered in trying to reduce the noise from air | 
conditioning systems have been examined. It is 
seen that in most cases it is a question of a compro- | 
mise between the conflicting considerations of 
cheapness and quietness. The effect of the leading | 
considerations has been indicated in order to help | 
the engineer in making a good compromise. 


Vv 
D 0-185 cycles per second. 


It is | 
hoped that, as a result, the tendency in the future | 
will be more towards taking appropriate action in | 
the design stage rather than as an afterthought, and 
also towards closer co-operation between the de- | 
signer of the installation and the manufacturers of | 
the machines and special materials discussed above. | 

The author’s thanks are due to his colleagues in 
the Research Department of the Metropolitan- | 
Vickers Electrical Company, Limited, particularly | 
Mr. C. R. Maguire, Dr. R. A. Scott and Mr. A. 8S. | 
Ennis, for help in obtaining the data given and | 
through discussion. His thanks are also due to 
Mr. B. G. Churcher for helpful criticism and to 
Dr. A. P. M. Fleming, C.B.E., director, for permission 
to publish this article. 
| 

Zinc AND LEAD Deposir IN THE UNITED Strates.— | 
Diamond drilling by the U.S. Bureau of Mines in the | 
Metalline district of Pend Oreille County, Washington 
State, has revealed the presence of some nine million | 
tons of zinc and lead ores. Although this area has been 
worked for these metals since 1907, production has 
been relatively small until recently. Ample electrical 
energy can be made available for the region. 











* Relf and Ower, Aeronautical Research Committee, 
R. and M. $25, 1921. 
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in the production of plane, spherical, cylindrical, and 

| toric surfaces in glass lenses and mirrors. A note is 
given on the production of metallic mirrors. The 
By COLONEL CHaARLes | final chapter deals with the great variety of spectack 
London: Adam | lenses in common demand, and with the defects 

of vision it is their function to correct. 

The part for advanced workers commences wit! 
jan account of the theory of the wear of surfaces 
sliding over one another with an abrasive between 
| them. The motion of one surface relative to another 
| is represented as the single motion about an instan- 


LITERATURE. 


Optical Workshop Principles. 
D&vE, translated by T. L. TiIrPEe.t. 
Hilger, Limited. [Price 20s. net.] 

THE optician’s art is said to “* consist in constructing 

perfect surfaces with tools of very imperfect shape,” 

and the author is well qualified to explain how this 
is done. He created the optical artillery workshop at 

Puteaux and then, in the capacity of director of the 

Institut d’Optique, organised the trade school of | taneous centre of one surface, the other being 

that establishment, where excellent working opti-| regarded as fixed. It is here that some elementary 

cians have been trained. The present book is a| notions of kinematics are needed in order to follow 
translation from the French of a revised edition,|the arguments developed by the author. The 
which- was published by Revue d optique théore-| chapter on mechanical theory is a long one and 
tique et instrumentale at Paris in 1936. Consider-|includes a study of machine-aided processes for 
able credit is due to the translator, Mr. Thomas L. grinding and polishing lens surfaces. The next 

Tippell, for making this valuable treatise clear and | chapter, on testing the products of an optical work 

Though the book is divided into two | shop, opens with a brief account of interference and 

“elementary ” and | passes on to the method of surface-form determina 

The manufacture and 


readable. 
parts, which are classified as 
‘for the use of works managers and senior work-,| tion by interference fringes. 
men,” the author states in his preface that it is not | testing of large parabolic mirrors for lighthouses and 
a manual for beginners. The reader’s familiarity | searchlights is considered in this chapter. Natural 
with the tools of an optical workshop and with the | crystals are extensively employed in scientific work, 
usual operations in the working of optical glasses is| and the purposes they serve, and the methods of 
assumed, and it is furthermore presupposed that | working them into the required forms, compris 
some of the first principles of optics and mechanics | the subject matter of one of the last chapters. The 
will have been learnt at classes in these subjects. | book concludes with a practical discussion of the 
Nevertheless, in the first chapter, the well-known | edge-finishing and mounting of lenses, the etching 
phenomena of refraction, including spherical and | of scales on glass, the provision of spider web 
chromatic aberration, are described. The varieties|or other cross lines, and the metallisation of 
of glass obtainable and their properties are then mirrors. 

Engineers are not greatly concerned with glass as 
for flaws or faults. It is mentioned, in passing, | a material of construction, but they are interested in 
that, although the Germans are commonly given workshop methods and processes that lead to great 
credit for having led the world in the production | accuracy in the final result. The precision mechani 
of optical products, the celebrated optical glass | works to a hundredth of a millimetre, and his mea- 
works at Jena was not opened until 1884, over half | suring instruments provide him with means for 
a century after the French had been manufacturing | checking his work. The optical worker, using no 
high-quality optical glass. Up to the commence-| better tools than the mechanic, must work toa 


|ment of the 1914-18 war, the Germans were still | fifty-thousandth part of a millimetre, and this calls 


purchasing a considerable part of the French pro- | for five hundred times the accuracy required of the 
duction of optical glass. precision mechanic. The methods he employs for 

The remainder of the elementary part of this book, | obtaining and then checking these superlatively fin« 
excluding the final chapter, is devoted to a descrip- | results provide many object lessons for engineering 
tion of the tools, materials, and methods employed | craftsmen. 
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WATER-TUBE BOILERS FOR 
MERCHANT SHIPS—V.* 
By Sm Harotp Yarrow, Bt., C.B.E. 

4s Mr. Austin pointed out in the opening paper of 


this symposium, the type of boiler for the merchant | 
service should not be confused with that for naval | 
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‘to accommodate two Yarrow boilers and the Scotch | hot air being led from the air heater through a double 
| boiler is appreciably less than that allowed in the | casing at each end of the boiler, and under the brick 
| design shown in the opening paper. The arrangement | pans into the burner casing. By this means, the life 
| adopted with the Scotch boiler at the forward end and | of the brickwork is prolonged and a considerable pro- 
| in the centre of the boiler room, facilitates supervision, | portion of the heat otherwise lost by radiation is 
| both of this boiler and of the water-tube boilers. utilised ; at the same time, the temperature of the 
The design of the Yarrow boiler shown in Fig. 5| boiler room is reduced. In order to avoid air heater 


vessels, due to the differing requirements of the service, | follows generally that adopted on many marine instal-| troubles, the design should aim at the leaving-gas 


and it is equally true that water-tube boilers in power | 
stations do not form a direct guide to marine practice. 
At the same time, experience of boilers for naval pur- | 
poses and power stations can be utilised with advantage | 
in working out the design of water-tube boilers for | 
merchant ships. It is suggested that an optimum | 
pressure of about 600 lb. per square inch and about 
325 deg. F. steam temperature may be taken as reason- 
able figures. In the design of the boiler for ship B, 
the pressure and temperature are fixed at 450 lb. per 
square inch and 750 deg. F. It is specified that the 
installation shall consist of two water-tube boilers, 
except for vessel D. In a two-boiler ship, the risk of 
one boiler failing is remote, and as the other can supply 
75 per cent. of the total steam requirements, the reduc- 


fig. 5. 


‘ 





“Sietetstay ey 


poe 
> 

v4 

¥ 


Tetra 





Firing Floor 
id 





(6322.8.) 


tion in speed would not be great. Further, as it is pro- | 
posed that a Scotch boiler should be installed for port 
use, this boiler also could be used, so that very ample | 
insurance against total disablement appears to have | 
been provided. 

The installation considered for vessel B comprises | 
two Yarrow boilers, each designed for a normal evapora- 
tion of 33,750 Ib. per hour and suitable for 50 per cent. 
continuous overload. The arrangement of the boilers | 
in the ship is shown in Figs. 1 to 4, opposite, and a cross- 
section through one unit is shown in Fig. 5, on this 
page. The arrangement provides for a central aisle with 
one boiler on each side of the boiler room. A screen 
bulkhead is provided between the engine and boiler | 
room with ample doors for observation from the | 
engine room, and as the water-tube boilers are situated | 
at the after end of the boiler room, the burners and | 


water gauges are readily observed from the engine room. 
With two Yarrow boilers as shown, the boiler room can 
be reduced in length, still providing good access round 
the boilers. The chain-dotted lines in Figs. | and 4 
indicate the new position of the bulkhead and show the 
recess to take the Scotch boiler. The space required 


* Contribution, on behalf of Yarrow and Company, 
Limited, to the Water-tube Boiler Symposium held in 
London, by the Institution of Naval Architects, on 
May 10, 1944. Abridged. 


t See page 396, ante. 


| drums, each water drum being connected to the steam | efficiency. 


| although this adds certain complications. 


lations, consisting of one steam drum and three water | temperature being not too low, although this limits 
Mr. Austin has evidently taken this into 


| account in fixing an efficiency of 85 per cent. The 


drum by means of generating tubes. Two of the 
elements are on one side of the boiler, and the super- | arrangement shows that the air supplied to the boilers 
heater is arranged between them. The generating tubes | can by-pass the air heaters so as to prevent tube deposit, 
nearest to the furnace are of 2 in. external diameter, the | experienced on certain occasions when the funnel gases 





| remainder of the generating tubes being 1} in., and the | have reached the dew point ; also, the gases can by-pass 


superheater tubes 14 in. While the majority of the | the air heater. 
boiler tubes are straight, others have easy curves, and | Mr. Austin specifies ready access for cleaning the 
are of such a form that internal cleaning can be easily | boiler tubes by mechanical means from at least one 
carried out. The design shows a large surface exposed | end of the tube, and sighting from both ends. The 
to direct radiation, but the introduction of water walls | design submitted meets this condition in a marked 
may, in certain circumstances, be an advantage, | degree, as, by removing the manhole doors from the 
h | boiler drums, men can enter the drums and from there 
Both steam and water drums would be either hollow | pass cleaning tools and flexible shafts through all the 
forgings or of all-welded con- | boiler tubes. Cleaning the superheater tubes is likely 
struction. The uptakes are ar- | to be necessary even less frequently and can be carried 


ranged from each side of the| pagre I. Design Data for Each Steam Generating Unit. 
boiler and, at the junction of | sie . 











these uptakes, under the air Sean 
heater, a regulator is fitted so that pe Cee: = 3 
the gases passing up on either | ar | 
side of the boiler can be control- e A B. . D 
led, thereby regulating the steam | ae sea, | 
temperature. With this arrange-| — joad, Ib. per hr. ..| 22,500 | 33,750 | 45,000 | 45,000 
ment, control over a wider range Evaporation at overload, | | 

: : s . 22 75, 2 On Re & ler 
than is specified in Mr. Austin’s | ,, 1. per hr. +] S579 | SOEES | SFAED | F008 


i ] . ae war: 
paper is possible, so that in any | oe — 


emergency, say, under sudden | Boiler radiant surface 


> ~g (measured as flat wall), 
astern orders, the superheat can eg | ss6-5 | 158 


3,500 | 4,500 6,000 | 6,000 


“5 207 -3 


: 4 ‘ x al 5-5 | ‘ 
be quickly reduced in order to Superheater surface, sq.ft.| 1,100 | 1,500 | 2,000 | 2,000 
prevent the turbines suffering | Air-heater surface, sq. ft. | 3,000 | 4,500 | 6,000 | 6,000 

by ssiv »mpera- | Pressure in steam drum } 

i y Peep oa ane Or | (designed), Ib. persq.in., 500 | 500 | 500 | 500 
ture. Another a iV antage Of | pressure in steam drum | 
superheat control is that, no| (working), Ib. persq. in. 465 | 465 465 465 
matter at what rating the boilers | Pressure in superheater 

were he deneell ie | outlet, (normal load), 
are working, the desirec steam | Ib. per sq. in. .. i 450 | 450 450 | 450 
temperature can be obtained, | Steam temperature at | 

rrebv : ini xi | superheater outlet, 
= A hg ey Fey oom nt « 9a Pee 750 | 750 750 750 
emciency. As the whole of the | steam temperature at 
boiler heating surface subject to| superheater outlet 
direct radiation is effective, irre- | _ (overload), — F. ..| 760 | 750 750 750 
spective of the superheater regu- ———- moutlet 
lation, the total evaporation is| (manceuvring), deg. F.| 600 600 600 600 
only slightly affected as a result | Feed water temperature, 
pry A g “he di + Ze | _ deg. F. eed 320 320 320 
at altering the degree Super- | Temperature of air inlet | 
heat. to fan (assumed), deg. F. 100 100 100 100 
The superheater tubes, of in- 2" haa from | - 315 as | on 

1e J : > wal r, deg. F... oon 315 5 31f 5 
verted U form, are entirely self- Temperature of air to 
draining, avoiding corrosion and | purners, deg. F...  ..| 340 340 340 340 
deposition of scale, which might | Temperature of gas 





. leaving air heater, deg. F. 400 400 400 | 400° 
result from lodgment of water. | Draught loss between fan | 


Saturated steam from the boiler | discharge and air-heater 
drum enters one end of the/|_ gas outlet,in.wg. .. 5 5 
superheater drum, in which are | re wh me map meh = = = = 
internal divisions to give the| with air heater and up- 
number of passes from the re- takes to base of funnel, 
Air = quired steam speed. A safety} toms -. -- .. 
Wall valve is fitted on the superheater Mo oe ve eee 7-0 
outlet, which will lift before the | Total weight per boiler, | 
safety valve on the steam drum | ‘0M a 'sir-hester effi. | 
so as to ensure the steam flow} “ ciency based on gross | 
through the superheater and/| C.V. of fuel and 13 per 
therefore prevent over-heating.| °eBt- CO2 at air-heater 
When raising steam, the superheater is protected by clos- 
ing the regulator on the superheater side so that the bulk 
of the gases passes through the opposite bank of tubes, 
The steam pressure and temperature selected for this | 
installation render it unnecessary to use special alloys | out from the superheater drum with similar equipment, 
for the pressure parts. The boilers are fired from the | the tool in this case being suitable for passing the bend 
side by any well-known oil burning apparatus which | at the top of the U. 
may be selected and, due to the ample furnace volume,| The maintenance of external cleanliness has received 
complete combustion is obtained. | much study and will, in service, fully repay considerable 
With higher boiler pressures and consequent increase | foresight and attention. It must be possible to steam 
in the saturation temperature, the temperature of gases | boilers continuously over long periods at the required 
leaving the boiler also rises, and this cannot be unduly | evaporation, steam temperature and efficiency. To 
reduced without uneconomic extension of the boiler | meet these conditions, the oil-burning equipment must 
heating surface. It therefore becomes necessary to| be suitable for the fuel supplied, and, for combustion 
extract further heat from the gases leaving the boiler, | to be complete before the gases enter the tube banks, a 
either by an economiser or airheater, or a combination large combustion space is essential. In the design 
of both. The selection by Mr. Austin of 320 deg. F.| submitted, the wing burners are angled so as to obtain 
for the feed-inlet temperature indicates his intention maximum clearance between the flame and the side 
to utilise steam bled from the turbines for feed heating. | brick walls, and the burners are also arranged at a 
Such a temperature is not favourable to the adoption | height above the bottom brickwork to prevent deposit 
of economisers, due to the low rate of heat transfer,| of carbon. The soot blower installation must be 
and also to the avoidance of the possibility of generating | adequate, and hoppers must be arranged for collecting 
steam within the economisers under any operating con- | the dislodged deposit and discharging it periodically. 
dition. The conditions specified are favourable, how- | Collecting hoppers are indicated in the design and it 
ever, to the employment of air heaters, although under | will be noted that the sides of the boiler casings and 
certain other conditions it may be preferable to have | uptakes are steeply inclined to avoid accumulation of 
economisers. In the design submitted, the gases pass | soot. Adequate space is provided between the screen 
through 2 in. diameter air-heater tubes. Air from the | row of water tubes and the superheater for easy access. 
forced-draught fan is trunked direct to the heater, the | The design data for each generating unit, tabulated as 
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70-0 | 79-0 | 98-0 | 98-0 
| 7-5 9-5 9-5 
| 


77-0 | 86-5 107°5 107-5 
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outlet, per cent. aan 85 85 85 
Oil burnt per sq. ft. of | 
boiler radiant surface | 
at normal load, Ib. per | 

e --| 11-5 | 15-14 15-14 15-14 
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in Table ILI of the opening paper, is given in Table I, 
page 505, and gives the particulars not only for vessel B 
but also for vessels A, C and D. The figures given are 
those for normal service conditions for each of the four 
vessels. 

Although damage to boiler and superheater tubes, to 
an extent calling for replacement during a voyage, 
means taking that boiler out of service for a period, 
the risk of this occurring is liable to be unduly em 
phasised, especially if the boilers are properly looked 
after. Mr. Austin has referred to the importance of 
skilled personnel being available ; it is submitted that 
this skilled personnel is equally necessary for the correct 
operation and maintenance of the rest of the steam 
installation, such, for instance, as certain auxiliary 
machinery, especially that which is liable to develop 
leakage into the feed system. There is no doubt that 
Mr. Austin is correct when he emphasises that special 
efforts are required to ensure that there should be made 
available a sufficient number of highly trained engineer 
officers and ratings for manning future ships. 

With reference to Mr. Austin’s question as to the 
grains of chlorine per gallon of boiler water at which 
priming occurs, it is difficult to give a definite figure 
because various factors are involved, such as whether 
the vessel is rolling or pitching heavily, the rating at 
which the boilers are working, and what other solids are 
in the water apart from salt. A wide range of chlorine 
content could be stated, depending on these factors. 
Obviously, the less chlorine the better from the point 
of view of avoiding priming and also of the maintenance 
of boiler and superheater tubes. 

Although Mr. Austin decided, to keep the symposium 
a reasonable length, that oil only should be considered 
as a fuel, many shipowners will wish to consider the 
comparative merits of oil and coal. The latter has 
been used in a number of marine installations with 
water-tube boilers and mechanical stokers. There is 
also the possibility of adopting pulverised coal, used in 
a number of power stations, though the conditions on 
board ship present certain difficulties. 








REDUCTION OF SMOKE FROM 
DOMESTIC FIRES. 


Ir has been stated that the domestic open fire 
accounts for about half of the total atmospheric pollu- 
tion by smoke and sulphur dioxide, industrial furnaces 
being responsible for the remainder. The difference 
between the effects of the comparatively insignificant 
domestic fire and the larger industrial installations is 
mainly explicable by the fact that the latter are pro- 
vided with means for regulating the amount of air 
supplied to the burning fuel, though, of course, the 
relative numbers of industrial and domestic grates have 
something to do with it. In the normal domestic open 
fire neither the amount of air nor the way in which it 
is mixed with the unburnt gases forming smoke can 
be regulated. In an effort to reduce the amount of 
smoke from this type of fire the staff of the Fuel Research 
Station of the Department of Scientific and Industrial 
Research was engaged for a considerable time immedi- 
ately before the outbreak of war on an investigation 
which is not yet completed, but by the courtesy of 
Dr. A. Parker, Director of Fuel Research, we are able 
to give a short summary of the initial work, based on 
some notes by Mr. R. H. Rowse, B.Sc. The notes are 
xccompanied by a drawing of an improved domestic 
open fire which is stated to have given good results 

The grate shown in the drawing is of the modern 
shallow type with an up-curved front, as distinct from 
the old-fashioned basket type with front bars. There 
is a good air space under the grate, but this is closed in 
at the front by a cover having an opening for a draw-out 
ashpan, presumably provided with an air louvre. As 
regards the grate itself therefore there is no very radical 
alteration to the accepted type but the back of the fire 
place is markedly different. The familiar arrangement 
of the outlet to the chimney right at the back of the 
fireplace is not used. The firebrick back is continued 
vertically upwards and is then curved into a horizontal 
roof which at the front is curved downwards to form a 
lip of considerable depth. In front of this lip is the 
flue to the chimney, the front wall of the flue being 
of firebrick. The construction of the fireplace thus 
provides a blind pocket immediately above the grate. 
Into this pocket, which is, in effect, a combustion 
chamber, the smoke-laden gases from the fire-bed rise 
and are mixed with the air entering above the fire, by 
means of a turbulent effect produced by the shape of 
the pocket. As the combustion chamber is kept hot 
by radiation from the firebed, the gases and air are 
mixed at a temperature such that ignition is maintained 
and the resulting combustion also heats the combustion 
chamber, a kind of regenerative action taking place. 
The draught of the chimney draws the burnt gases 
over the lip and up into the flue. 

The principle of the new design is that of providing 


hot air for combustion; it is a matter of common 
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observation that it is the cold air drawn in at the top 
of a fire by the flue at the back of an ordinary grate 
which prevents ignition of the gases rising from the 
surface of the burning coal. The weight of smoke given 
off from the conventional open fire may be taken to 
range between | per cent. and 3 per cent. of the weight 
of the coal burned. The actual quantity, however, is 
variable, since it depends partly on the quality and size 
of the coal and partly on the method of firing, as well 
as on the intensity of the fire, the design of the grate, 
and the time the fire has been alight. With the new 
type of fireplace described above it is stated that the 
weight of smoke produced ranges between ()-5 per cent. 
and | per cent. of the weight of the fuel burned. 
pointed out, however, that no more precise figures than 
these can be given for this or any other smoke reducing 
appliance on account of the variable nature of the 
factors involved. At the same time, Mr. Rowse states 
that comparative tests have shown that with the new 
grate in its present state of development the reduction 
in smoke emission is up to ww per cent. or more. It 
may be accepted that this claim is a reasonable one 
and it would thus appear that a considerable forward 
step in smoke reduction has been made, though it 
remains to be seen whether drawbacks connected with 
chimney sweeping, back draught, and on, will 
develop in practice. It is also stated that the new grate 
should not reduce the efficiency of combustion when 
smokeless fuels are employed and that the design is 
robust, requires no attention and has no moving parts 
to get out of order or which may become 
clogged. 7 

It may mentioned that the investigation sum- 
marised above was undertaken at the Fuel Research 
Station with the financial co-operation of the British 
Coal Utilisation Research Association and the London 
County Council. Much of the work was carried out 
under the general guidance of an advisory committee, 
including representatives of the Fuel Research Station, 
the British Coal Utilisation Research Association and 
the Coal Utilisation Council 


80 


passages 


be 








DeEEP-WELL DRILLING IN Texas, U.S.A.—The Phillips 
Petroleum Company have recently attained a depth of 
15,009 ft. in drilling operations at Pecos County, Texas, 
U.S.A. This is thought to be the deepest well ever made 
and drilling is still in progress 


OF SIGNALBOX.— Between 
20, and 8 a.m. on Monday, 
70-lever locking frame was 
No. 2 signalbox, the 


RaPIp RECONSTRUCTION 
midnight on Saturday, May 
May an old 5}-in. centre 
removed from Stalybridge 
L.N.E.R., and a 44-in. centre frame was installed. 
Working of the of points from the box was 
restored by 2 a.m. on Monday, that is, 26 hours from the 
commencement of the work, and the 40 signals were ready 
for operation six hours later. The work was accom- 
plished by 40 men working shifts. During the period 
when the signal box was inoperative, the points were 


on 
new 


30 sets 


clamped, and trains were hand-signalled by six flagmen. ' parallel to the axis of the hob ; 


It is | 
} dev ices 
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APPARATUS FOR TESTING 
HOBS AND MILLING CUTTERS. 
Iw order to check the accuracy of hobs, milling cutters 
and similar tools after re-grinding, the apparatus illus 
trated by the photograph reproduced on this page has 
been designed by Messrs. Michigan Tool Company 
71718, MeNichols-road, Detroit, 12, Michigan, U.S.A 
It will accommodate hobs or milling cutters of a 
maximum external diameter of 10 in. by 8 in. long 
mounted on a shaft or arbor having a maximum 
length of 16 in. The hob or cutter to be tested ix 
carried between the centres of a pair of tailstocks, the 
centres being of the spring type with adequate locking 
The tailstocks are adjustable along the bed of 
the machine so that not only can different lengths of 
shaft or arbor be accommodated but the tool can b 
set in the most convenient position for the actual testing 
mechanism, this mechanism including finger-actuated 
dial indicators. The mechanism is carried on a cross 
slide, mounted on a longitudinal slide capable of move 
ment parallel to the work axis. The cross slide traverse 
is provided by a rack and pinion gear actuated by a 
knurled knob; a second knob provides for locking 
The longitudinal slide is traversed by hand as required 
automatic traverse being obtained, when necessary, by 
the pull of a small weight, the cord suspending whic! 
can be distinguished in the illustration. The slide car 
be locked in any position 

The L-shaped bracket seen on the right-hand tai 
stock has its top edge and both internal faces ground 
the top edge being in exactly the same horizontal plane 
as that of the axis of the work. Any desired height 
above or below that plane for setting purposes can be 
determined by placing gauge blocks on the shelf of the 
bracket. The indicating assembly shown consists of 
casing containing a multiplying lever system between 
projecting finger making contact with the work and ar 
ordinary dial micrometer. With a hob having paralle 
flutes as shown, all the cutting edges being in straight 
lines parallel to the work axis, it will be evident that 
the micrometer can be set with the finger touching on¢ 
tooth. If the longitudinal slide is then released and 
allowed to travel under the pull of the weight, of course 
with such restraint by hand as may be necessary, any 
departure from a straight line of one row of teeth wil 
be indicated on the dial of the micrometer. Actually 
the testing of the rake angle of a row of teeth, as well 
as parallelism, is shown in the illustration. For rake 
angle the cross slide is, of course, moved inwards or out 
wards. The chordal distance between the cutting edges 
of different rows may be checked in a similar way, and 
longitudinal dimensions checked by the use of the dial 
gauge and adjustable stop seen just behind the weight 
cord. There are altogether four interchangeable indica 
tor assemblies, the range of measurements available by 
their use being as follows :—chordal spacing of flutes, 
either parallel or helical; rake angle of helical flutes 
parallelism of straight flutes; taper on outside dia 
meter; concentricity; lead of hob spacing of 
threads in mu!tiple-thread hobs measured in a plane 
and depth of tooth 


or 




















30, 194. 


ENGINEERING. 








THE BAILEY MILITARY BRIDGE. 





LAUNCHING BRIDGE 





THE BAILEY BRIDGE. 


IN any military campaign, one of the main objectives 
of the responsible commanders must be to shorten the 
time needed to bring their forces to bear against the 
enemy. Great masses of men and materials have to 
be moved up with the least possible delay, regardless 
of obstacles that nature or a retreating enemy may 
have put in the way. Generally speaking, an army 
that is on the move must be able to make or repair 
highway 8, and to throw bridges across any rivers or 
ravines that may impede its advance. In the present 
war, the necessary engineering works have been of 
considerable magnitude on account of the growing 
weight of the equipment needed by a mechanised 
army. At the outbreak of hostilities, military bridges 
were available to carry loads of about 20 tons. By 
improvisation, their capacity could be raised to 30 tons, 
but the opening campaign in France, culminating in the 
retreat from Dunkirk, made it plain that tanks having 
a weight in excess of 30 tons each would be required if 
the enemy units were to be successfully confronted in 
future campaigns. The Churchill tank was put in hand 
at about t’ is time, and, simultaneously, consideration 
was given to the question of developing military bridge 
equipment which would enable the heaviest type of 
tank to be car-ied. , 

A good idea of the position at this time is given in 


Across Gap In Roan. 


Heavy TRAFFIC. 








Fig. 2. 











Fie. 4. 


a paper entitled “ Military Field Bridging Equipment,” 
which was read by Colonel S. G. Galpin, R.E., at 
a meeting of the Institution of Structural Engineers, 
on February 17, 1944. Excellent types of bridge were 
available for moderate loads, and most of these are 
already wellknown. Being made to suit different spans 
from standard components, they could not be fully effi- 
cient in the use of materials, when judged by civil 
engineering standards, but, at the same time, they 
were light enough to be erected by man-power alone. 
Redesigned to have a greater load carrying capacity, 
the existing designs would have been too cumbersome 
for erection by unaided man-power, and, therefore, an 
entirely new design was needed. Early in 1941, 
preliminary development work on a suitable new design 
was completed, and by the end of the summer of 1941, 
sets for use in the field were being manufactured on a 
quantity basis. 

The new bridge is known in this country as the Bailey 
bridge, after the name of Mr. Donald Coleman Bailey, 
of the Ministry of Supply, who played the leading part 
in its development. An experienced designer of military 
bridges, Mr. Bailey has been able to improve upon 
earlier load capacities and spans with a form of con- 
struction employing relatively light interchangeable 
components. Despite the fact that the different com- 
ponents are relatively few in number, the system of 
construction is very adaptable, so that a great variety 





R0ADWAY OF COMPLETED BRIDGE. 


of different bridges can be erected according to military 
requirements. The illustrations on this page, to which 
reference will be made later, show single span bridges 
thrown across gaps caused by enemy demolitions in 
Italian highways. For lighter loads gaps up to 240 ft. 
can be spanned. The particular construction employed 
in any instance depends on the load and span to be 
bridged. Longer bridges of several spans can be built 
| on the remains of demolished bridges, if the piers have 
| been left intact, or can be sufficiently restored. Pon- 
| toon bridges, to cross rivers, can also be constructed 
with Bailey equipment. 

We are not permitted to describe the Bailey bridge in 
any great detail, but it may be seen from the illus- 
trations that the strength to resist bending is provided 
by side girders built up from vertical panels which are 
united along their top and bottom edges by knuckle 
or pin joints to form continuous members. Addi- 
tional bending resistance can be provided by employing 
two of these girders at each side, as shown in Fig. 2. 
Still more strength can be obtained by employing 
three girders on each side. This form of construction 
is employed in the bridge shown in Fig. 4. In this 
bridge the depth of the girders has been increased also, 
three single-depth sections being mounted one above 
the other to form a single deep girder. In an inter- 








mediate form, double-storey girders are employed. To 
distinguish the varivus forms of construction from one 
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another the bridge of Fig. 2 is described as a “ double- 
single’ bridge, meaning one employing two single- 
storey girders each side, whereas the bridge of Fig. 4 
is described as a triple-triple bridge, because it employs 


in the connection of panels one above the other, and 
these provide the necessary horizontal shear resistance. 

The cross members, or transoms, supporting the road- | 
way are secured to the girders by a simple form of 
clamp. Lateral stability of the girders is provided by | 
raker members running from the top edge of the first | 
storey panels to the projecting ends of the transoms. | 
When triple-storey girders are used, further lateral stiff- 
ness may be provided for wind bracing by additional | 
transoms at the top of the girders. 

Generally speaking the girders are above the level 
of the roadway, as in the examples of bridges shown in 
Figs. 2 and 4, but it is evident that, in case of need, | 
the roadway could be supported by transoms at a higher 
level relative to the girders, in which case the girders 
would lie, in part, below the roadway. The bridge | 
shown in Fig. 3 is of particular interest in this respect. | 
As can be seen, it is, in the main, of double-double con- 
struction, with the roadway approximately midway 
between the upper and lower edges of the double-storey | 
girders. Another point of interest in Fig. 3 is the addi- | 
tion of panels to give the girders treble depth at the | 
centre, where the bending moment is greatest. 

Most Bailey bridges are erected in the first instance | 
as single-storey units, as shown in Fig. 1. The panels 
are joined together on rollers, thus forming long girders, | 
which are pushed out across the gap to be spanned. 
The first panels to be pushed out form a “ launching 
nose,”’ in the bottom chord of which short distance 
pieces, or links, may be incorporated between knuckle 
joints. This produces an upward slope at the outer | 
ends of the girders, thus counteracting their natural 
sag. When this nose reaches the far side of the gap, | 
it is received on rollers; these are made light enough 
to be carried across by men straddling the girders. 
The tendency of the projecting girders to fall into the 
gap is neutralised by adding sections, as required, | 
behind the launching rollers. These sections, in due 
course, form part of the finished bridge, and the nose | 
is dismantled after arrival on the far bank. The weight 
of the finished bridge is taken on flat steel bearing-plates 
of sufficient area to meet normal conditions.» Where 
the ground is very soft, some form of grillage may have 
to be provided under these bearing plates. The bridge | 
rests at each end on an orthodox end-bearing, which is 
mounted on the bearing plate. | 

In the construction of a pontoon bridge, the various | 
floating units can be assembled independently, each | 
consisting of a short Bailey bridge spanning the space 
between two pontoons. These units are pinned to- 
gether through special posts at the bottom ends of the | 
girders, but the joints are left open at the top. When | 
the load on any one span causes the supporting pon- | 
toons to sink more than a given amount, the joints | 
along the top of the girder close by butting together, 
and the discontinuous beam becomes a continuous one, 
enabling the load to be distributed over more than two 
pontoons. This system of construction is not peculiar 
to the Bailey bridge; it was described in Colonel 
Galpin’s paper as the system of “ limited articulation.” | 
It offers the further advantage that any one section | 
of the bridge can be quickly removed to make a way | 
through for river traffic. If a section is damaged by 
enemy action it can be speedily replaced by a new one. 
The gaps between the banks and the outermost pon- 
toons are closed by normal bridge spans hinged at 
both ends. Various lengths of these spans are used 
to accommodate different ranges of water level varia- 
tion, it being desirable to keep the slope of the approach 
roads within well-defined limits. The extra flotation 
required at the ends of the approach spans is obtained 
by a special end-raft. 








| 

[RON-ORE MINING IN ADIRONDACK MOUNTAINS.— | 
Plant for the production of four million tons of sintered | 
magnetite iron ore, containing from 60 per cent. to 
68 per cent. of iron, has been installed at six mines in | 
the Adirondack Mountains, New England. It is com- 
puted that the reserves of high-grade ore, which can be 
mined under present conditions, total 800 million tons. 
There are also very large deposits of leaner ores. 

PooL OF GAUGE BLANKs.—In order to economise both 
materials and labour, the Controller of Jigs, Tools and 
Gauges has inaugurated a central pool for the supply of 
unfinished gauge blanks to manufacturers. The blanks | 
available include those for taper-lock plug gauges, seg- 
mental plug gauges, gap gauges (plate), gap gauges 
(forged), and appropriate accessories. The blanks are 
made to conform to B.S.I. Specification 1044, and sizes | 
and prices are given in a booklet, identified under the | 
reference 281/Gauges/334/A.P.7. All orders and in- | 
quiries should be addressed to the Director of Ammunition | 
Production, A.P. 7a, Ministry of Supply, Shell Mex House, 
Strand, London, W.C.2. 
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The Senate of the University of Edinburgh hay, 


Tue following specifications of engineering interest | resolved to confer the honorary degree of LL.D., upoy 
three treble-storey girders on each side. Bolts are used | have been issued by the British Standards Institution. | 51% JouN FRaser, Bt., K.C.V.O., who, as stated on 
Copies are obtainable from the Publications Depart-| P®@e 328, ante, is succeeding Sm THOMAS Hottaxp 


ment of the Institution, 28, Victoria-street, London, 


K.C.S.1., K.C.LE., F.R.S., as Principal of the University 


S.W.1, at the price quoted at the end of each paragraph. | 4 the end of the present academic year. 


Steel Pins.—A revision of one of the series of specifica- | 
tions for aircraft material, covering steel pins, has 
recently been approved by the Aircraft Industry Com- | 
mittee of the British Standards Institution and has now | 
been published by the Institution. 
No. 5 S.P. 4, which relates to steel pins made by a cold- | 


|has been 


Tue honorary degree of LL.D. of Glasgow U: 
conferred upon Mr. JAMES Foster 
C.B.E., M.I.N.A., M.Inst.C.E., formerly Chief Su; 
British Corporation Register of Shipping and 


versity 
King 
veyor, 

Lircraft, 


The revision, B.S. | Glaseow. 


Mr. G. E. WALKER, B.Sc. (Eng.), A.M.1.Mech.E., has 


heading process and to pins machined from bar, is| been appointed Head of the Engineering Department 


divided into three parts. 
clauses which are general to both methods of manv- | 
facture, the second deals with the material and the 
method of manufacture of pins machined from the bar, 
and the third with the material and the method of 
manufacture of pins produced by the cold-heading 
process. Detailed dimensions of the pins produced by 


The first part contains the | of the School of Technology, Art and Commerce, Oxford 


As recorded on page 214, ante, Mr. G. SHAW Scorr 
M.Sc., F.C.1L.S., retires to-day, June 30, from the secre 
taryship of the Institute of Metals, which he has held for 
the past 36 years. Mr. Shaw Scott becomes Secretary 
Emeritus and Mr. K. HEADLAM-MORLEY will now act as 
secretary of the Institute of Metals while continuing as 


both methods of manufacture are given in tables. | secretary of the Iron and Steel Institute. 


[Price ls., postage included. } 


Mr. R. S. Porrer has been elected chairman of the 


Gelatine Glues.—Another revision recently approved Birmingham Section of the Society of Chemical Industry 
by the Aircraft Industry Committee of the Institution | for the 1944-45 session. 


| relates to gelatine glues in the form of jelly or thick | 


liquid for aircraft use. The purpose of the revision 
(B.S. No. 6 V. 10) is to provide for the use of slips of 
home-grown European beech veneer for testing the glue, | 
this method having been adopted already in specifica- | 
tions Nos. 3 V. 2 dealing with casein cement and 5 V. 11 | 


H. T. Hoptyyn, A.R.CS., A.R.LC., AMI 
has been appointed secretary of the British 
Plant Manufacturers’ Association, from 


Dr. E. 
Chem.E., 
Chemical 
July 1. 

Sm Ropert A. Burrows has been appointed chair 


as 


The method of carrying out |; man of the National Boiler and General Insurance Com 


covering dry gelatine glue. 
the tests is set out in detail in the specification. [Price | 
ls., postage included. ] } 

Mastic Asphalt for Roofing.—A further specification 
in the series dealing with mastic asphalts for building 
purposes has recently been issued by the Institution. 
The new specification, B.S. No. 1162-1944, covers 
mastic asphalt for roofing and relates to materia 
made from natural rock in which the bitumen con- 
tent is from 6 per cent. to 10 per cent. The other | 


| 


specifications of the series, so far published, are B.S. | 


pany, Limited, in succession to the late Sim Cukisroruer 
T. NeepuamM. Mr. J. H. 8S. Lawson has been elected 
deputy-chairman. 


Mr. R. W. Breen, A.M.1.Mech.E., of the British Ele« 


| tric Traction Company, Limited, has been appointed 


chairman of the Potteries Motor Traction Company 


1! Limited, in succession to Mr. Stpney E. GARcCKE, (.B.E 
iM 
| 


{.1.Mech.E. 


Mr. J. R. 
appointment 


M.1.Mech.E., has 
Messrs. 


resumed his 
Magnesium 


CHARLES, 
as chief engineer to 


No. 988 covering mastic asphalt for roofing, with lime- Elektron, Limited. 


stone aggregate ; No. 1076, dealing with mastic asphalt | 


for flooring; and No. 1097, relating to mastic asphalt | and Mr. Davip 8. 
The new standard | Glasgow Committee of Lloyd’s Register of Shipping. 


for damp-proof courses and tanks. 
is divided into six parts, covering, respectively, scope | 
of the specification ; 
details of the size of aggregates and properties of the 
asphaltic flux oil and asphaltic cement ; requirements 
relating to the mastic asphalt, such as its composition 


and the hardness of the roofing as laid ; some general | atte 


recommendations regarding the laying and finishing of | 


roofs; and the treatment of the surfaces with paint. | 
[Price 2s., postage included. } 

Clinker Aggregate for Plain Concrete.-—A new speci- | 
fication relating to clinker aggregate for plain concrete, 
B.S. No. 1165-1944, has recently been published. It is 
limited to furnace clinker for use as aggregate in plain 
unreinforced concrete and two classes are specified. 
The first, class A, covers aggregate for use in plain 
concrete for general purposes, and the second, class B, 
relates to aggregate for use in plain concrete for interior 
work not exposed to damp atmospheres. It is con- 
sidered that, in view of the conditions of production and 
utilisation of this type of aggregate, no specification of 





grading requirements, of general applicability, could 
usefully be included. The specification, therefore, has 


been re-elected chairman 
deputy chairman, of the 


JAMES SHEARER has 
PHILP, 


Mr. 


Mr. H. A. EasTMAn, city electrical engineer, Cape 


definition of the terms used ; Town, has been appointed local honorary secretary of the 
| Institution of Electrical Engineers for Cape 


Province 
Natal and Rhodesia, in succession to Mr. G. H. SwWIncier 
who has tendered his resignation on his retirement 
r serving in the capacity of local honorary secretary 


| for 11 years. 


Mr. C. A. STEPHENS has been elected a director of 


| Messrs. A. Reyrolle and Company, Limited. 


Mr. C. H. Downtne and Mr. H. A. O'BRIEN have 
joined the board of British Electric Meters, Limited. 

Messrs. W. T. HENLEY’s TELEGRAPH WORKS Com 
PANY, Limrrep, are taking over the premises of their old 
agents, Messrs. Witty AND Wyatt (CARDIFF), LIMITED 
who have gone into voluntary liquidation. The usual 
stocks will continue to be held at the premises, 5, Burt 
street, The Docks, Cardiff, and all the old employees of 
Messrs. Witty and Wyatt (Cardiff), Limited, have been 
retained. 

Mr. H. R. Carver, who has been on the staff of Messrs 
Jonas Woodhead and Sons, Limited, for some years and 


been limited to the composition and the soundness of | has latterly served as sales manager, has been made sales 
clinker aggregates and the fineness of grading is not | director of the firm. 


specified. [Price 2s., postage included. ] 





BOOKS RECEIVED. 


Mitteilungen aus der Versuchsanstalt fiir Wasserbau an 
der Eidg. Technische Hochschule in Ziirich. No. 4. 
Theoretische Grundlagen der Fluss- und Wildbachver- 
bauungen. By Dr. Ropert MOLLER. Ziirich, 2: 
A.-G. Gebr. Leemann und Co., Stockerstrasse, 64. 
{Price 12 Swiss francs.) 

Ministry of Works. Post-War Building Studies. No. 7. 

Steel Structures. By a Committee Convened by The 

Institution of Civil Engineers. London: H.M. Sta- 

tionery Office. [Price 6d. net.) 

yesel Electric Shunting Locomotives. 


I For Drivers, Main- 


lenance Fitters, Electricians and All Interested in the | 


Practical Side of Diesel Electric Shunting Locomotives. 

By VINCENT FINEGAN. London: George Newnes, 

Limited, Tower House, Southampton-street, W.C.2. 

[Price 7s. 6d. net.) 

Bunkers, Silos, and 
Jantries. By W.S. Gray. Second edition. London: 
Concrete Publications, Limited, 14, Dartmouth-street, 
Westminster, 8.W.1. [Price 10s.) 

United States Bureau of Mines. Bulletin No. 456. Coal- 
Mine Accidents in the United States, 1941. By W. W. 
ApaMs and L. E. Geyer. Washington: Superinten- 





dent of Documents. [Price 20 cents.) 


Mr. W. HapLey, who has been London district sales 
manager for Messrs. E. H. Jones (Machine Tools 
Limited, Edgware-road, The Hyde, London, N.W.9 
since September, 1938, is shortly leaving the firm to 
take up a new position elsewhere. 

Lievct.-Cot. K. H. Tusonx, M.I.E.E., M.1.Mech.E 
has been released from military service and has now 
rejoined the firm of Mackness and Shipley, consulting 
engineers, London, 8.W.1. 

Mr. Vicror F. SavuLet has been appointed engineer 
and technical representative on the staff of the Industria! 
and Engineering Development Association. He is well 
known to steam users in this country and in France 
having represented Messrs. Bennis Combustion, Limited 
for over 28 years in both countries. 

Certain changes in organisation have been found neces 
sary to relieve Mr. C. G. Vokes, A.M.I.Mec h.E 
A.F.R.Ae.S., M.LA.E., managing director of Vokes, 
Limited, of some of his work. Mr. A. A. SMITH, who 
has been chief designer for several years, has been 
oppointed deputy general manager. Mr. A. FREEDMAN, 
A.M.L.Mech.E. and Mr. R. CHarrey have been 4p 
pointed assistant chief designers, the former for produc- 
tion design and the latter for development design. Mk 
A. W. CULVER, who has vacated the post of chief inspec- 
tor, which will now be filled by Mr. A. E. G. Sty, bas 
returned to his former position of sales manager. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Svottish Steel.—Producers of plates appear to be 
struczling to maintain full-time operations pending the 
revival of new business. Light plates are in fairly brisk 
demand, and sections and bars are wanted steadily, but 
ordinary medium and heavy plates are extremely quiet. 
Small angles are specified freely, and re-rollers and sheet- 
makers are relatively busy, but are able to cope with 
their daily programmes. The light-castings industry is 
still slack owing to the “standstill” in the building 
industry. Some orders in connection with the new steel 
housing programme would be a relief, but, so far, nothing 
much has come to hand on this account. 

Scottish Coal.—In an attempt to improve the present 
position with regard to distribution and allocation of 
supplies, the Committees and local Ministry officials have 
been holding further meetings. The output of deep-mine 
coal is still very low and totally insufficient to meet 
requirements, and in Lanarkshire particularly the pits 
are saddled with directions well beyond their capacity 
to fulfil. To overcome this disability the allocation of 
house coal is to be cut down, and it is understood that a 
cut of not less than 10 per cent. in present basic tonnages 
will be required to balance the budget. This will mean 
that householders will be only able to get barely enough 
to cover current needs and to make no provision for next 
winter’s heavy demands. Great efforts are being made 
to expand supplies of open-cast coal. Three main areas 
are being exploited, in Lanarkshire, Dumfriesshire, and 
Fife, and it is hoped that about 20,000 tons a week will 
shortly be available from these sources. The pre- 
requisite for the practical marketing of this fuel is 
screening plant and it is learned with satisfaction that 
suitable plant has now been secured and installed. The 
seams themselves are good, and if the coal is cleaned 
and sereened it should be a useful asset at this juncture. 
4 mining commission from the United States Govern- 
ment has been in Scotland visiting various pits, where the 
new American machinery is working, and conferring with 
local Ministry officials and owners on production pro- 
blems. The idea is good, but observers are still inclined 
to think that until the men in the pits reform their ways, 
attend regularly and put out a good day’s work, the 
prospects for coal consumers must remain rather dismal, 
irrespective of technical bodies or mechanical develop- 
ments, however successfully operated or applied. 

Scrap Position.—A special appeal has been made to 
heads of all industrial and commercial] undertakings to 
notify any potential scrap, such as obsolete plant and 
machinery, etc., to relieve the current acute shortage. 
Scotland, always a ready consumer of steel scrap, has 
been thrown more or less completely upon her own 
resources in this matter since new restrictions came into 
operation with regard to transport. Outside supplies 
have dwindled to practically nothing, and unless mer- 
chants’ meagre holdings are replenished quickly it will 
become difficult to maintain the current output of steel. 
Labour to assist proprietors to dismantle any potential 
heavy scrap, such as old machinery and supporting 
structures, will be forthcoming, and the Scottish Scrap 
Merchants’ Association have placed their resources at the 
disposal of anyone wishing to join the scrap campaign. 
The position of the steelworks is such that al) must 
play whatever part they possibly can in order to solve 
the problem. 





THe GAUGE AND TooL MAKERS’ AssocIATION.—On 
page 448, ante, we gave some particulars of the activities 
of the export committee of the Gauge and Tool Makers’ 
Association, and stated that discussions with the Com- 
mercial Attaché for Argentina had begun. We now 
learn that, in addition, consultations with the Chief 
Engineer of the Trade Delegation of the U.S.S.R., the 
Director of the Chinese Purchasing Commission, and the 
Trade Counsellor at the Turkish Embassy, have been 
held, and that meetings with the Belgian Embassy, the 
Official Secretary for Australia, the Swedish Minister and 
the Brazilian Embassy, have been arranged. 





EXHIBITION OF OIL AND AIR FILTERS.—An interesting 
exhibition of filtering equipment was opened on June 5 
by Mr. A. T. Lennox-Boyd, M.P., at the works of Messrs. 
Vokes, Limited, Guildford, for the information of the 
firm’s clients and others. The exhibition, which, we 
understand, has been authorised by the Ministry of Air- 
craft Production, includes recent types of lubricating-oil 


and air filters for aircraft, filters for arresting sand in the | 


operation of mechanically-propelled vehicles in desert 
country, for use on commercial and agricultural ma- 
chines and vehicles, and for many other purposes. Other 
exhibits are silencers for road and rock drills, and flame- 
trap silencers for the exhausts of internal-combustion 
engines. Large test-bed filters capable of extracting 5 Ib. 
of dirt from the oil circulated in a non-stop run of 137 
hours, and a trolley-mounted variant for coupling to an 
engine to clean the lubricating system during the 


warming-up period are also on view. 





ENGINEERING. 








SHEFFIELD, Wednesday. 


Iron and Steel.—-A feature of Sheffield steel and engi- 
neering works is the heavy stocks of semi-manufactured 
material. The production has been going on for a long 
time at such a rate that it would not matter if it ceased 
for a time, as the departments dealing with the finishing 
processes are well provided with material. Order books 
in some departments have been filling up a little, as it 
is known from experience what products are most re- 
quired and these are being fully used. Production is 
organised for any sudden demand. 

South Yorkshire Coal Trade.—Rather more coal has 
been coming forward, as a result of better time-keeping 
by miners, and an increase in the production of outcrop 
coal with the aid of additional and more powerful 
American machinery. There have been occasional 
hindrances to delivery due to a shortage of wagons. 
@ne feature has been an increased demand for bunkering 
fuel, and another the fuller supply of household coal, 
which merchants have been able to procure. Best 
locomotive hards are in strong demand and in satisfactory 
supply. Washed and graded steam coal is heavily ear- 
marked, and there is a continual call for coal for public- 
utility undertakings which have to use a fairly large 
proportion of open-cast coal. Coking coal also is in 
great demand. The make of furnace coke is keeping the 
iron districts well supplied, and all works coke is in 
adequate supply. A little more patent-oven coke and 
gas coke for domestic use is available. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—<According to Mr. William 
Jones, the Regional Coal Controller, the number of boys 
trained under the Bevin scheme at the Oakdale, Mon- 
mouthshire, centre up to the beginning of this month 
was 1,630, and of those who had been placed in pits in 
the coalfield 94 per cent. had proved satisfactory while 
many of them were making remarkably good progress. 
In addition to this improvement in the manpower of the 
industry, production is being helped at present by the 
better feeling that has been noticeable for some time 
among the employees in the district. During June 
stoppages have involved very few men and there has 
been no strike in the region. Very little coal was avail- 
able on the Welsh steam-coal market during the past 
week. Consequently salesmen were compelled to scru- 
tinise carefully all new orders and were able to accept 
only those from the most important users. The heavy 
deliveries being made to the essential home users provided 
a ready outlet for almost the whole of the current outputs. 
Exports were on a very small scale. Neutral buyers 
showed a steady interest in the lowest grades but practic- 
ally the only permits issued for shipment were in respect 
of supplies intended for users in the Mediterranean war 
zones. All the large descriptions were well placed with 
forward orders and the tone was consequently very 
firmly upheld. The sized and bituminous smalls were 
very scarce and the recent strength was fully upheld. 
Best dry steam smalls received much attention and the 
inferiors moved off quietly. Gas] cokes were slow, but 
foundry sorts were difficult to secure over the next few 
months. Patent fuel was busy in the home trade. 


Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea E&change states that, last 
week, there were no fresh developments in the market 
for tin-plates and their substitutes and quiet conditions 
continued to rule. Steel sheets continue to have a big 
demand for priority purposes and the rolling mills pro- 
ducing them are fully employed. The demand for scrap 
is quiet but steady. The prices of iron and steel products 
are as follows :—standard-quality coke tin-plates, per box 
of 108 Ib., containing 112 plates measuring 20 in. by 14 in., 
298. 9d., f.o.r., for home consumption, and 30s. 9d., f.o.b., 
for export. Tin-plate carrying heavier coatings of tin, 
30s. and 30s. 44d. per box, f.o.r., for home consumption. 
Unassorted tin-plate base uncoated plates, 25s. 9d. per 
box, f.o.r., at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 26/. 2s. 6d., and 
steel-sheet and tin-plate bars, 121. 2s. 6d., all per ton, 
delivered. Welsh hematite pig iron, 6/. 14s., and Welsh 
basic pig iron, 61. 0s. 6d., both per ton, and both subject 
to a rebate of 5s. 





CANADIAN PaPER-PuLP InDUSTRY.—Canada normally 
manufactures about 35 per cent. of the world’s supply of 
newsprint paper and exports more than all other coun- 
tries combined. In 1939, the industry occupied first 
place among the manufacturing industries of the Domi- 
nion in the amount of capital invested and salaries and 
wages paid. In 1941, the industry exceeded all previous 
levels in both the volume and the value of production, 
and these levels were again exceeded in 1942, the last 
year for which complete records are available. 


NOTES FROM SOUTH YORKSHIRE. 








509 


NOTICES OF MEETINGS. 








Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTE OF PuHysics.—London and Home Counties’ 
Branch : Saturday, July 1, Physics Department, Imperial 
College of Science and Technology, South Kensington, 
8.W.7. Summer Meeting. Conference on “ Applied 
Spectroscopy.” 2 p.m. (i) Introductory Address, by 
Professor H. Dingle. (ii) “‘ Spectroscopic Instruments,” 
by Mr. F. Twymap, F.R.S. (iii) “‘ Spectrographic Analy- 
sis,” by Mr. D. M. Smith. (iv) “ The Determination of 
Mineral Deficiencies and Excesses in Plants by Spectro- 
graphic Analysis,” by Dr. W. A. Roach. 5 p.m. (v) 
* Applications of Molecular Spectra,” by Dr. R. W. B. 
Pearse. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday. 
July 4, 6.15 p.m., The Royal Society of Arts, John Adam- 
street, Adelphi, W.C.2. General Meeting. ‘“‘ High-Speed 
Two-Stroke Compression-Ignition Engines,” by Mr. R. 
Wisner. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, July 8, 3.30 p.m., Storey’s- 
gate St. James’s Park, Westminster, 8.W.1. “ Brains 
Trust ” Meeting. 

Society or CHEMIcAL INpusTRY.—London Section : 
Thursday, July 13, 7.30 p.m., The Institution of Mechani- 
cal Engineers, Storey’s-gate, St. James’s Park, West- 
minster, 8.W.1. Joint Meeting with THe INsTITUTE OF 
Merais. Society: Friday, July 14, The Royal Institu- 
tion, Albemarle-street, W.1. Annual General Meeting. 
10.30 a.m., (i) Election of Officers and Members of 
Council. (ii) Annual Report of the Council, and Financial 
Statements, for 1943. 11.30 a.m., Presidential Address. 
2.45 p.m., Address by Professor A. V. Hill. (There will 
be a lunch on Friday, July 14, at 12.30 p.m., in two 
parties, at the Trocadero Eestaurant, Piccadilly, W.1, 
and at Stewart’s, 50, Old Bond-street, W.1, respectively.) 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in most branches of 
the iron and steel industries are regarded as satisfactory. 
The recent meagre buying of most commodities enabled 
producers of many descriptions of material greatly 
to reduce their delivery obligations, and uncompleted 
contracts at the end of the half year will be fewer 
than seemed likely until recently. Works are equipped 
to deal efficiently with heavy demands for material in 
whatever form it may be required. Producers of light 
castings are in need of orders, but the engineering foun- 
dries are busy so that interest centres considerably more 
in low-phosphorus iron than in No. 3 foundry quality. 
The tonnage output of semi-finished and finished iron 
and steel continues at a high level. 

Foundry Iron.—Deliveries of foundry pig-iron are still 
restricted, not because of any shortage but to relieve the 
railway situation and to prevent stocks at users’ yards 
from becoming inconveniently large. 

Hematite, Low-Phosphorus and Refined Iron.—The 
scarcity of hematite continues to necessitate the strict 
rationing of consumers in order to ensure the regular 
supply of tonnage for urgent requirements. Low- and 

di phosphorus grades are taken up readily and 
the output of refined iron is passing steadily into use. 

Manufactured Iron and Steel.—There is no shortage of 
semi-finished iron, but the insistent demand for full 
contract deliveries of steel semies is straining the home 
sources of supply. The pressure for prime qualities is 
intense and re-rollers are still accepting considerable 
quantities of inferior crops are making some use of 
imported billets. Sales of re-rolled steel are heavy and 
include commitments for delivery beyond the third 
quarter of the year. ‘In the finished-iron branch of 
industry firms have good orders for heavy work, but 
would welcome substantial buying of the lighter descrip- 
tions of material. The output of special steels has 
overtaken requirements and makers of several other 
classes are fairly well abreast of their delivery obligations ; 
the total production, however, remains at a high level. 
Heavy joists and channels are in little request, but light 
and medium sections continue in brisk demand after 
extensive buying. Sheet producers are busy and are 
unable to accept further orders except for distant delivery 
dates. The demand for plates has eased somewhat, but 
the mills continue in full activity. Any available parcels 
of railway requisites are promptly taken up and the 
production of colliery arches and pit props is barely 
equal to the demand. 

Scrap.—Good heavy iron and steel scrap is in keen 
demand and there is a ready sale for parcels of machinery 
metal. 
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WELDING AND PRODUCTION. 


Fre. 18. 














Fig. 20. 


Figs. 20 anp 21. 


THe INSTITUTE OF TRANSPORT.—The question papers 


set for the 1944 examinations of the Institute of Trans- | 
port have been reprinted in booklet form and copies may | manufacturers of magnesium powder, and technical and 


be obtained from the Institute, 15, Savoy-street, London, 


W.C.2, price 6d. per copy, postage included. 


AMERICAN MAGNESIUM ASSOCIATION.—In order to 


disseminate information regarding the use and applica- | don-street, Leicester, particulars of a series of glass tained indefinitely, a 
The plates, which | subject to corrosion. 


tions of magnesium alloys under post-war conditions, 


(For Description, see Page 517.) 


Wetpep Tursine GEARBOX. 


nesium Association. Members of the Association com- 
prise producers, smelters and founders of the metal, and 


user committees are to be formed. 


GLASS SURFACE PLATES.—We have recently received 
from Messrs. A. A. Jones and Shipman, Limited, Claren- 


surface p'ates which are now available. 


Wetpep Drseset-Enerne FRAME. 


Fie. 21. 


LARGE WsLDED CONDENSER SHELLS. 


flatness to within 0 -00015 in. in the smaller sizes, and t 


within 0-0003 in. in the larger sizes. Six sizes are mac 
ranging from 12 in. square to 24 in. by 36 in., and th: 
glass is 1 in. in thickness throughout the range. Each 
plate is supplied in a velvet-lined box with a hinged lid 
and is normally used, without removal from the box 
for the inspection of small parts by dia: gauges, etc., and 
for testing parts for flatness. The surface accuracy is main 
nd the plates are not, of course. 
The gross weight of a plate ani 


industrialists in the United States have formed a Mag-! are of Pilkington hard glass, are accurate in overall | box ranges from 28 Ib. to 190 Ib. 
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Offices for Publication and Advertisements, 
35 é& 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 


TazxonarHio { “ ENGINEERING,” LESQUARE, 
LONDON. 


ADDBESS 
TecerHons Nompze—TEMrie par 3663 (2 lines). 





The Editorial and Publishing de- 
partments have now returned to 
the permanent offices at the above 
address, and the temporary prem- 
ises at Hayes, Middlesex, have 
been vacated. ALL COM- 
MUNICATIONS SHOULD BE 
ADDRESSED, THEREFORE, TO 
35 & 36, BEDFORD STREET, 
STRAND, LONDON, W.C.2. 





SUBSCRIPTIONS, HOME AND FOREIGN. 





“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 | 
Thick paper copies 376 | 


Foreign and Colonial subscribers receiving incom- 
plete copies through the newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

Under present conditions arising 
from paper rationing, no copies 
can be supplied under further sub- 
scription orders until vacancies 








The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is six shillings for the first four lines, 
or under, and one shilling and sixpence per line up to 
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UNIVERSITY GRADUATES 
AND THE SHIPBUILDING 
INDUSTRY. 


THE paper on the British Shipbuilding Research 
Association which Mr. Wilfrid Ayre presented to the 
Institution of Naval Architects in April, and which 
was reprinted on page 404, et seq., of the present 
volume of ENGINEERING, contained the observation 
that ** Few industries have had in the past more 
concern for the urgency and need for applied research 
than shipbuilding.” Of the general truth of this 
statement there is ample evidence in the T'ransac- 
tions of that Institution and of the other societies 
which are associated with the development of ship- 
building ; and, of course, of marine engineering, 
since the two industries have been so closely allied 
that, for this purpose, they may almost be regarded 
as one. It is rather remarkable, however, in view 
of this undoubted fact, that the proportion of uni- 
versity graduates employed permanently in these 
industries has always been so small and that, in 
spite of the general improvement in facilities for 
obtaining university degrees in technological sub- 
jects, that proportion has shown little tendency to 
increase ; a feature which is the more noteworthy 
since—thanks largely to the influence of the Whit- 
worth Scholarships and other awards—the engineer- 
ing industry in general has displayed increasing 
willingness to engage university graduates. 

In the course of his presidential address to the 
North East Coast Institution of Engineers and 
Shipbuilders in 1942, Mr. J. Ramsay Gebbie referred 
particularly to this peculiarity of the shipbuilding 
industry and stressed the view that it was desirable 
to encourage the entry of university-trained men 
into shipbuilding to a much greater extent. The 
Council of the Institution endorsed this opinion 
to the extent of appointing a committee, under the 
chairmanship of Professor C. J. Hawkes, “ to draw 
up a specific recommendation for communication 
to shipbuilding and engineering companies.” The 
Committee were appointed on February 5, 1943, and 
reported to the Council on June 29 of that year. 
The report was adopted, but with the proviso that, 
pro tem., it should be communicated only to the 
Shipbuilding Employers’ Federation. In April, 
1944, however, it was decided that the report should 
be published in the Transactions; it appears in 
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Reviewing the staffing of the shipbuilding in- 
dustry, the Committee observe that shipbuilding 
has not attracted the university graduate to the 
same extent as engineering, and consider that one 
reason is that the graduate in naval architecture is 
so much more of a specialist than the graduate in 
engineering, who, in case of need, can turn from 
one type of engineering employment to another. 
They state definitely that shipbuilding as a pro- 
fession has suffered from a shortage of men of high 
technical training and general education, and that 
the post-war progress of the industry may weil 
demand their recruitment. Hitherto, they observe, 
** promotion to managerial positions has gone with 
great frequency to men of solely practical experience, 
who not only lack the technical knowledge necessary 
for progress in ship design and construction, but 
who are temperamentally often not the most suit- 
able for industrial negotiations between employer 
and employee’; and they are of the opinion that 
this apparent preference for the purely practical 
man results “ principally from the lack of any better 
available human material.” 

The Committee adduce two main reasons for the 
long-standing unpopularity of shipbuilding as a 
profession ; namely, the cyclic slumps, which had 
come to be regarded as inevitable, and the poor 
remuneration. They regard the removal of the 
first objection as a national duty, and express the 
hope that “‘ never again will shipbuilding in this 
country become the sport of trade fluctuations, but 
will be assured of continuous planned activity.” 
The report continues: “ It remains, therefore, only 
to provide for the payment of salaries comparable 
with those obtainable in other professions, including 
the various branches of engineering”; an end 
which, it is suggested, might be achieved by appoint- 
ing more young men of university standard to the 
junior technical and managerial positions from which 
promotion to the senior posts would be made. In 
passing, we would comment that there is much 
virtue in that “only”; and that the removal of 
the first objection may not be accomplished so 
easily in practice as it has been in the report. 

It is thought that, “‘ given adequate encourage- 
ment,” the industry might be made attractive to a 
larger percentage of the boys who, on leaving school, 
have already attained to matriculation standard, as 
well as to entrants from public schools and grammar 
schools. There are already various scholarships 
and other financial inducements available to those 
who need such help, but the report admits that the 
demand for these scholarships has been meagre— 
it is stated, because of the uncertainty of em- 








the issue for May-June. 


ployment and the likelihood of only moderate 
remuneration, which is often less than that paid to an 
employee of equal age who has had no university 
training, but whose practical experience makes him 
more immediately useful. 

The Committee make twelve recommendations 
designed to redress the situation in the shipbuild- 
ing industry. Some of these, being of a general 
character and implicit in the conclusions sum- 
marised above, need not be detailed, but the more 
specific proposals deserve quotation. It is sug- 
gested that all shipbuilding and ship-repairing firms 
in Great Britain and Northern Ireland should give 
an undertaking to offer definite encouragement to 
the entry of university-trained men, and should 
“seriously consider augmenting their technical 
staffs by such means as the inclusion of a greater 
number of assistants to senior officials.” On the 
question of remuneration, it is recommended that 
the salary of a university-trained man between the 
ages of 21 and 25 should be at least 1. a week 
more than that customarily paid to an employee 
of the same age, not so trained ; but that, as some 
return for this consideration, the university-trained 
employee so employed and remunerated should 
undertake to remain in the service of the firm for 
at least two years after the completion of his train- 
ing, employment being guaranteed to him for that 
minimum period. 

If firms are to give such an assurance, it is reason- 
able that they should be assured, in return, that the 
training undertaken by the beneficiary shall be 
such as to make him useful to them. The recom- 
mendation is made, therefore, that the apprentice 
should spend at least a year in the shipyard and 
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drawing office before going to the university, in 
order to acquire a basis of practical experience ; and 
that, during this period, part-time attendance at a 
technical college should be “ obligatory and pro- 
vided for by the employer.” Further, during this 
pre-college period, the college vacations, and on 
return to full employment after graduation, the 
apprentice should be given experience in as many 
shipyard and drawing-office departments as possible. 

An important recommendation, anticipated by 
some apprentice training schemes already in force 
but by no means generally adopted as yet, is “ that, 
where an apprentice desires to obtain university 
education, and is considered by his employers to 
be capable of profiting thereby, he be enabled by 
his employers to attend the university, by their 
contributing such funds as may be necessary.” 
On this point, the Committee make the incidental 
suggestion that existing scholarships might provide 
much of the financial assistance, especially if the 
present conditions governing the award of some of 
them were brought more into line with the courses 
of study normally followed. 

The composition of the Committee, so far as it is 
disclosed in the printed report, indicates that the 
discussion on the subject must have been fairly 
general in character, and that the “ cons ”’ as well as 
the “* pros ’’ were thoroughly considered. According 
to the terms of the resolution appointing the Com- 
mittee, Professor Hawkes was authorised to co-opt 
members additional to the six who, with the Presi- 
dent, ex officio, were nominated by the Council. 
These were Mr. Robert Hinchliffe, Mr. Harry Hunter, 
Mr. Allan J. Marr, Mr. W. Spencer Paulin, Principal 
F. H. Reid, and Mr. H. B. Robin Rowell. The report 
does not state whether Professor Hawkes took advan- 
tage of his authority to appoint additional members; 
and there is no indication of the extent, if any, to 
which the Committee, either individually or as a 
body, have sought the opinions of university gradu- 
ates who are at present employed in shipyards (other 
than those among their own members), graduates 
who were formerly so employed, either before or 
after graduation, but are now engaged in other 
occupations, and non-graduates who might have 
availed themselves of such facilities as those now 
proposed if they had been given the opportunity in 
their earlier years. It may be that they did all 
these things, but the report does not mention them 
specifically, and some of its observations suggest 
that a wider field of inquiry might have modified 
some of the deductions from the evidence that the 
Committee did examine, though not necessarily to 
the extent of affecting their eventual recom- 
mendations. 

This comment is not to be interpreted as antagon- 
istic to the purpose of the Committee or to their 
proposals. There will probably be general agree- 
ment with the broad proposition that a greater 
proportion of university-trained men would benefit 
the shipbuilding industry, granted that they pos- 
sess also the adequate practical experience which 
the Committee clearly envisage ; but we incline to 
doubt whether their explanation of the factors 
determining recruitment to the industry and pro- 
motion to the higher positions in it is sufficiently 
exhaustive. It would be interesting to know, for 
example, to what extent the possession or otherwise 
of university degrees by the individual members of 
the Committee affected their own respective entries 
into the industry or their promotion after they had 
entered it ; and, while the purely practical man may 
not always be the best industrial negotiator, the 
report adduces no evidence that, on the average, the 
university-trained man would be appreciably better 
in that difficult role, success in which appears to 
depend at least as much upon innate gifts as upon 
any particular brand of training. The Committee 
have produced a report which will be read with 
interest and a great measure of approval in every 
shipbuilding centre. We feel, however, that they 
have also raised a number of questions of a highly 
debatable character, the true answers to which are 
still to seek, assuming that any single answer can 
be found to some of them; and they certainly 
appear to have under-estimated the influence of 
environment and family background as a factor in 
the decision whether or not a youth shall seek his 
life’s work in a shipyard or marine engine works. 
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THE LAY-OUT OF 
TECHNICAL PAPERS. 


Many books and articles dealing with composi- 
tion and the writing of English have been published, 
and the output has shown a tendency to increase 
in recent years. Most of this material is directed 
to the general reader, or writer, but some of it is 
specifically intended for technical practitioners. 
This is particularly the case in America, where 
many books concerned with technical writing 
have been produced. The reason for this may be 
that the novel developments of the English lan- 
guage which are found in popular American maga- 
zines, and are sometimes almost incomprehensible 
to readers in this country, are singularly unsuit- 
able for the conveyance of scientific ideas. Much 
of this modern American idiom is picturesque and 
well adapted to the excitement of emotions, but 
is decidedly lacking in precision, and it may well 
be that university professors and others have 
encouraged the production of books intended to 
instruct young engineers in the art of expressing 
themselves in accurate and definite terms rather 
than in amorphous generalisations. The need for 
this guidance is not quite so acute in this country 
as in the United States, but it is far from absent, 
and a welcome may be extended to any publication 
intended to raise the general level of scientific and 
technical English. 

The latest contribution to this body of work 
takes the form of a paper, or essay, which appears 
in the May issue of the Journal of the Institution of 
Electrical Engineers, but has not been presented at 
a meeting of the Institution. The author, Mr. 
G. E. Williams, who entitles his paper “‘ The Pre- 
sentation of Technical Literature,” deals with his 
subject from a point of view somewhat different 
from that which is usual. His main theme might 
be described as the lay-out, or arrangement, of the 
material making up a technical paper, rather than 
the language in which that material is presented. 
This latter aspect of the matter is not neglected, 
but is treated only incidentally. Various well- 
known books on literary composition are referred 
to, and the advice given in The King’s English is 
paraphrased to the effect that writing should be 
“direct, simple, brief, vigorous and lucid.” The 
concrete word should be preferred to the abstract, 
the short word to the long and the “‘ Saxon word 
to the Romance.” In reference to this latter recom- 
mendation, Mr. Williams states that the avoidance 
of words of Latin or Greek origin would entail 
much circumlocution and ambiguity. The advice 
given in The King’s English is in no way concerned 
with scientific writing, to which this recommenda- 
tion is singularly inappropriate. Most scien- 
tific terms are of Greek or Latin origin, and to at- 
tempt to avoid them by substituting Saxon words 
would lead to the very lack of definition which is so 
undesirable in technical work. Most Saxon words 
have been too long in general use to have any closely 
specific meaning in the scientific sense. This 
matter, which is of literary interest, is not of im- 
portance from the point of view of everyday 
practice, as most engineers have no idea, and 
probably do not care, whether any particular word 
is Saxon or Romance. 

Mr. Williams’s essay is concerned, in general 
terms, with papers published in the Journal of the 
Institution, but his remarks may reasonably be 
extended to cover a wider field. Referring to 
illustrations, for instance, he says that they “‘ enable 
the author to avoid tedious descriptions and are 
usually a better medium than the written word for 
conveying exact ideas of shape and size.”’ This 
clearly applies to any technical paper, no matter 
where it may be published. The remarks on dia- 
grams are useful. These should not present “ several 
topics of equal value all clamouring for attention 
at once.” Asa rule, “ three topics are all that can 
be clearly shown on the same diagram,” and “ all 
diagrams should have the minimum number of 
lines.” Much current practice departs far from 
these admirable suggestions ; diagrams are so com- 
plicated and so small that, far from “‘ economising 
the readers’ time and energy,” they are the most 
difficult parts of a paper to comprehend. The 
trouble in many cases appears to be that the author 
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; constructs his diagrams on a large scale and gives 


no thought to what they will look like when reduced 
to a few inches in width. This evil has been accep. 
tuated by present conditions when space has become 
more valuable, which is an additional reason why 
authors should consider their diagrams from the 
point of view of the form in which they will ulti. 
mately be presented to the reader. 

The section of Mr. Williams’s paper dealing with 
illustrations contains in the final paragraph a 
remark of questionable value. It is stated that 
** illustrations make a paper initially attractive and 
help to break up the solid mass of type.”’ This is 
almost an invitation to an author to introduce 
illustrations for purely extraneous reasons. They 
may incidentally break up a page, but they should 
certainly not be embodied in a paper for that reason 
alone ; they are only justified when they form an 
essential part of the treatise. Breaking up pages, 
as an end in itself, may be left to the popular 
newspapers. 

It is doubtful if good writing can be taught to 
those who have no natural aptitude for composition, 
but they can certainly be given assistance towards 
expressing themselves less crudely than otherwise 
they might do. To those in need of the instruction, 
Mr. Williams’s remarks on “lengths of sentences, 
paragraphs and sections’ may be of service, but 
they may prove difficult of application in some 
cases. It is stated that “an occasional short 
sentence can be employed to retard the pace 
and so lend emphasis but a sequence of 
short sentences besides being monotonous may also 
be ambiguous” for the reason that it may 
difficult to determine whether a second statement 
is a consequence of a first or whether the two are 
independent. It is possible to compose in a string 
of short sentences, and there are writers who make 
it their practice, but the method depends essentially 
on a misuse of punctuation and the effect is 
irritating. If Mr. Williams's advice restrains some 
unpractised writers from attempting to cultivate 
this undesirable style it will do a service, but the 
beginner may have difficulty in determining at 
what point he is justified in introducing a short 
sentence to “ retard the pace.” The instruction on 
long sentences is more specific; they should not 
exceed 75 words in length. Again, this may be 
useful to the writer who writes infrequently, but no 
practised writer would find it necessary to count 
the number of words in his sentences. 

The remarks on the lengths of paragraphs and 
sections are not of great value, but there should b 
complete agreement with the statement that a mass 
of sub-sections with titles is undesirable. As Mr 
Williams says, “all emphasis is no emphasis. 
When, however, he states that a section of a 
paper (that is, a distinct part with a section 
heading) should be restricted to an upper limit of 
length of 900 words, it is impossible to agree. A 
discourse on a technical matter may be divided con- 
veniently and logically into parts under sub- 
headings, but the length of those parts should be 
determined solely by the subject. The importance 
of any particular aspect of the question being dealt 
with might justify a section several pages long ; 
another might be disposed of in a short paragraph. 

Paragraphs, it is stated, should be restricted to a 
maximum of 300 words, and as an instruction to 
beginners this advice is good. Paragraphs ar 
commonly used to break up columns and facilitate 
reading. Skilled writers, while using them for this 
purpose, also arrange that they shall be self-con 
tained treatments of some section, aspect or sub 
section of the subject. They are difficult to us 
properly in any case. 

There are some obiter dicta on titles. Thes 
should be “exact, brief and euphonious.” The 
issue of the Journal containing Mr. Williams's paper 
contains two others. One is entitled “A Brief 
Survey of the History and Nature of Millwrighting : 
with a Call for Greater Pride of Craft in the Post- 
War World” and the other “ Experiments on the 
Candle-Power and Brightness of the Positive Crater 
of the Electric Arc, using Solid Carbons and Graphite 
Electrodes.” These may both be exact and eupho- 
neous, but they can hardly be described as brief. 
It is doubtful, however, whether the brevity called 
for is always desirable. 
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NOTES. 
THe JuNntoR INSTITUTION OF ENGINEERS. 

'o-pay is the 60th anniversary of the foundation 
of what is now known as the Junior Institution of 
Engineers; and although we understand that no 
formal celebration of the event is planned by the 
Council of the Institution, the occasion is opportune 
to recall the manner of its formation, and the course 
of its development so far beyond the intentions, and 
probably the visions, of its originators. It began 


among a small group of apprentices at the Lambeth 


works of the famous, but now long defunct, engineer- 
ing firm of Maudslay, Sons and Field, and initially 
was called The Vulcanic Society. The first meeting 
was held on June 30, 1884, at 84, Barkham-terrace, 
Lambeth, the chair being taken by Mr. P. H. May, 
who, at the outset, also acted as secretary. At the 
sixth meeting, on September 15, 1884, the name 
was changed to “ The Lambeth Junior Scientific 
Society ” ; but, before the infant institution was a 
year old, this had become “‘ The Junior Engineering 
and Scientific Society,” a title which it still retained 
when, in December, 1885, Professor A. B. W. 
Kennedy accepted the office of President in succes- 
sion to Mr. Freke Field, who had held it since 
November, 1884. There is no doubt that Professor 
Kennedy's standing and progressive influence during 
the six years of his presidency were very largely 
responsible for the steady growth of the Society and 
for the favourable notice taken of it by many other 
eminent engineers and scientists, then and after- | 
wards. In 1886, the * and Scientific ’’ was dropped 
from the title of the Society, though not from its 
interests and activities. From the commencement, 
emphasis was laid on the fact that the Society was 
one intended to cater primarily for the junior mem- 
bers of the engineering profession. Many of them 
have since grown old in its ranks, and the average 
age of the 1,500 or so now on the membership roll | 
is probably quite as high as the corresponding figures | 
in the “ senior ’’ institutions—to which, in fact, a 

large proportion of the present members also belong ; | 
but the interests of those who are junior in years and | 
position remain a prime consideration, as was/ 
indicated by the two further changes of title still to 

be chronicled—to ** The Institution of Junior En- 

gineers ” in 1894, and ** The Junior Institution of | 
Engineers’ in 1902. The present form, to all 

appearances, may now be regarded as permanent. 

One member of the original gathering on June 30, | 
1884, is still alive and a familiar figure at Institution | 
functions—Mr. F. R. Taylor, M.R.San.I., now an | 
honorary member, who has also the distinction of | 
being the first recipient of the Institution Premium | 
(since 1905, a Medal) for a paper on “ The Illumina- | 
tion of Lighthouses.” The present President is wa 








Maurice Denny, Bt., C.B.E., whose father, the late 
Sir Archibald Denny, occupied the same position | 
in 1895-96. The present chairman of the Council is | 
Mr. J. Calderwood, M.Sc., and the secretary is Mr. | 
G. W. Germain, A.I.Mech.E. | 


THe PerMaNent Way Institution. 

In a recent issue, we recalled the foundation, in 
1884, of the North-East Coast Institution of Engi- 
neers and Shipbuilders, and the preceding Note on 
this page describes the beginning, in the same year, 
of the Junior Institution of Engineers. There is 
yet another technical society, however, which dates 
its existence from 1884, namely, the Permanent 
Way Institution, the President of which is Mr. 
V. A. M. Robertson, C.B.E., M.C., Chief Engineer 
of the Southern Railway. Although the actual 60th 
anniversary of its constitution—as the Institution 
of Permanent Way Inspectors—occurred on Jan- 
uary 5 this year, the present is an opportune occasion 
to survey its progress, as the first of several com- 
memorative exhibitions to illustrate the develop- 
ment of permanent-way practice during the 60 years 
is being opened to-day in the general offices of the 
Great Western Railway, at Paddington station. 
Other London exhibitions will be opened at Charing 
Cross (Underground) Station on July 3, and in the 
Board Room at Euston Station on July 14. The 
founders of the Institution were some of the per- 
manent-way inspectors employed on the Midland 
tailway, who had been in the habit of meeting 
eccasionally in Nottingham for a social evening. 
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Their numbers increased until, in January, 1884, 
the decision was taken to form an institution. Ten 
years later, the membership had grown to 354 and 
included inspectors in India, Africa and New Zea- 
land. In course of time, the staffs of other sections 
of the railway civil engineering departments became 
associated with the institution, and in August, 1925, 
| to suit this gradual leavening of the membership, 
| the title was changed to the present form. In 1943, 
| the membership had reached a total of 3,181, and 
| the institution had local sections at many of the 
| large railway centres in this country and in various 
other parts of the Empire. In 1935, the institution 
entered the ranks of the qualifying societies, the first 
| examination for “ Diploma A ’—awarded to candi- 
| dates who satisfy the examiners that they possess a 
| general knowledge of the upkeep of permanent way 
and works—being held on May 11 in that year. A 
‘“ Diploma B,” of a more advanced standard, was 
also instituted. During the war, it has been found 
impracticable to hold examinations, but there is a 
possibility that they may be re-introduced in the 
near future. The secretarial office of the institution 
is now at 19, Weald View-road, Tonbridge, Kent, and 
the present honorary secretary is Mr. H. J. Janes. 


Tue InstiruTe oF WELDING. 


The 2lst annual report of the Council of the 
Institute of Welding, which deals with the pro- 
ceedings and activities of the Institute during the 
12 months ended March 31, shows that on that date 
there were 3,252 members on the roll, compared 
with 2,355 on March 31, 1943, and 1,978 on March 31, 
1942. One hundred meetings were held during the 
year, 14 in London and 86 in the provinces, and 
reports from the branches show that attendances 
there, as in London, were generally very satisfactory. 
Almost all the branches arranged a full programme 
of meetings for their members during the year. 
Two new branches have been established since the 
issue of the previous report. The Portsmouth section 
of a projected Hampshire and Isle of Wight branch; 
was inaugurated on September 6, 1943, and has 
held a series of monthly meetings. On March 3, 
1944, the new South-Western branch, centred at 
Bristol, held its inaugural meeting there. Progress 
has also been made with preparatory work for the 
formation of further branches in London and 
Edinburgh, and in East Anglia and the East Mid- 
lands. The Council are anxious to promote the 
closest co-operation with the welding institutes in 
the British Dominions and with the American 
Welding Society. Proposals have now been sub- 
mitted to the American Welding Society for mutual 
assistance in the enrolment of members, and if 
these suggestions prove acceptable, the Institute will 
be able to assist those of its members who wish to 
join any of the overseas societies, which, in turn, 
will help those of their members who wish to join 
the Institute. The possible effects of establishing 
the Welding Research Council as a separate research 
association are being studied. Extracts from the 
seventh progress report of the Welding Research 
Council, however, are given in an appendix. This 
states that five main committees have been appointed 
to guide and co-ordinate the activities of the working 
committees. To meet the increased expenditure on 
research, the Industrial Grants Committee of the 
Department of Scientific and Industrial Research 
have agreed to increase the amount of grant from 
4,5001. to 9,0001., subject to the collection of an 
industrial subscription of 12,0001. 


Tue Unirep States NaTIonaL MUSEUM. 

More fortunate than many of the British national 
museums, the United States National Museum, 
though it has suffered some reduction of staff on 
account of the war, has been able to keep its doors 
open to the public, and, according to the report 
for 1943, which we have received recently, was 
visited during the year by 1,355,269 persons. It 
was deemed advisable, however, to take certain 
precautions against the possibility of air attack, 
and various of the more important collections, 
amounting to some 60 tons of material, were 
removed for storage elsewhere. The war also 
affected the work of the library, many searches for 
information being undertaken at the request of 
various Government departments for reasons which, 


and surprising ” if they could be disclosed. Mean- 
while, new acquisitions continue to be received, 
gratifying in quantity and quality, prominent among 
them being five volumes, presented by Dr. Stuart H. 
Perry, of photomicrographs of meteoric irons, and 
the manuscript records of the dredging and hydro- 
graphic stations established by the surveying vessel 
Albatross. As might be expected, the Department 
of Engineering and Industries was one of those 
principally affected by war conditions, and was 
extensively engaged in supplying special informa- 
tion to the various Government war agencies. Mr. 
Carl W. Mitman, head curator of this department, 
also served as chairman of the Smithsonian War 
Committee. Accessions to the engineering collec- 
tions of the Museum were not very numerous, but 
included several of particular interest. Among these 
was an original truss of an iron raiiroad bridge 
designed, constructed and erected by the Reading 
Railroad Company in 1845. The specimen, 34 ft. 
long, is the only remaining part of the first iron- 
truss double-track railroad bridge built in America, 
believed to be also the first iron-truss bridge of any 
kind erected in the United States. It spanned a 
small stream and highway in Pennsylvania and 
continued in service until 1901. The truss is a 
combination of cast-iron compression members and 
hand-forged wrought-iron tension members. Another 
presentation, by Mr. H. H. Franklin, maker of the 
Franklin air-cooled motor car, comprised four die 
castings made by him at his works at Syracuse, N.Y., 
before 1900; specimens of considerable interest in 
view of the present extent of die casting in engi- 
neering practice. 


PROPOSED INTERNATIONAL FEDERATION OF 
ENGINEERING INSTITUTIONS. 


On Saturday, June 17, a preliminary meeting was 
held in the rooms of the Geological Society, in 
London, to discuss a proposal to form an Inter- 
national Federation of Engineering Institutions and 
Societies, primarily with the object of co-ordinating 
the activities of professional engineers in the work 
of post-war repair and reconstruction in the devas- 
tated areas of Europe. The initial suggestion, we 
understand, came from Mr. Robert S. Nilsson, a 
Swedish engineer formerly resident in Paris and now 
in London, who has been acting as secretary to the 
temporary committee responsible for organising the 
meeting. The other members of the Committee 
were Mr. F. Parfett (President), Dr. J. G. Ernst 
(Czechoslovakia), Mr. Felix Meyers (Luxembourg) 
and Mr. J. J. Ducenne (Belgium). The feeling of 
the committee was that the presence in London at 
the present time of so many foreign technicians 
affords an excellent opportunity to establish a closer 
contact than had existed before between the engin- 
eering and scientific societies to which most of them 
belonged in their respective countries. The tenta- 
tive proposals put forward for discussion at the 
meeting were that the eventual headquarters of the 
Federation should be in Paris; that English and 
French should be the basic languages in which the 
business of the Federation should be conducted, with 
the possible addition of Spanish ; that membership 
of the Federation should be restricted to existing 
engineering and scientific societies, and that up-to- 
date records should be kept at the headquarters of 
all members of those societies, showing their quali- 
fications in detail, the nature of their specialised 
knowledge, whether they were available to travel 
abroad, etc. The Federation should not make any 
direct recommendations of individuals, the com- 
mittee considered, but should confine its function to 
that of liaison. There were various suggested exten- 
sions of the Federation’s scope, but these were sub- 
ordinate to the main object outlined above. Unfor- 
tunately for the initiation of active development, 
however, it transpired that practically the whole 
of the various representatives present were there as 
observers only, with no mandate to take part in the 
formation of such a Federation. After some discus- 
sion, therefore, Dr. H. W. Dickinson, who had been 
elected into the chair, put to the meeting a proposal, 
which was carried, that further discussion, and the 
election of an executive committee, should be 
deferred until those present could report to their 
respective societies and, if possible, obtain their 





the report observes, would be found “ interesting 


authority to serve on the executive committee. 








OBITUARY. 
MR. E. BRUCE BALL, Wh.Ex. 


In last week’s issue of ENGINEERING we recorded 
with much regret the death, on June 17, of Mr. 
Edmund Bruce Ball, managing director for more 
than a quarter of a century of Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock, and President of 
the Institution of Mechanical Engineers in 1939-40. 
The issue being already made up for press when the 
news of Mr. Bruce Ball’s very sudden death was 
received, there was no opportunity then to include | 
a memoir of his varied professional career. These 
biographical details are given below and, as in the | 
cases of so many other Whitworth men, demonstrate 
once again how admirably suited to the needs of 
the engineering industry are those qualities which 
the Whitworth awards were designed to bring out ; 
but they cannot do more than indicate a personality 
which impressed itself on all who came into contact | 
with Mr. Ball, professionally or socially. For some | 
time past, he had been in indifferent health, but 
this did not seem to blunt his capacity for being | 
interested in a variety of subjects which ranged | 
far beyond his normal engineering activities, or 
his ability to make them interesting to others, | 
many of whom must have learned a great deal | 
from his reminiscences of engineering activities in 
various parts of the world. 

Edmund Bruce Ball was born at Thetford, | 
Norfolk, in 1873, and served an apprenticeship of | 
44 years with Messrs. Charles Burrell and Sons, | 
Limited, of Thetford, makers of traction engines 
and agricultural machinery. During his apprentice- 
ship he attended technical classes and, at the age of 
20, succeeded in winning the first Science Scholar- | 
ship offered by the Norfolk County Council. This 
was tenable for two years and took him to Man- | 
chester Technical School, where he won a Whit- 
worth Exhibition in 1895, and also a School of 
Mines Scholarship. He did not take advantage of | 
the latter award, however, but turned at once to} 
practical engineering work, obtaining a position | 
as draughtsman, in 1895, with the mill-engineering 
firm of Benjamin Goodfellow, of Hyde, Manchester. 
Two years later he was promoted to be chief 
draughtsman, but left in the following year to 
join the staff of Messrs. William Reavell and Com- | 
pany, Limited, Ipswich, where he remained for 
five years, first as chief draughtsman and later as 
works manager. 

In 1903 he went to Chelmsford as works manager 
of the Clarkson Steam Car Company, Limited, and | 
in that capacity had the distinction of establishing 
at Torquay what is believed to be the first steam | 
omnibus service in England ; but in 1907 he decided 
to go farther afield, proceeding to Italy in that year 
as technical manager of the San Giorgio Company, 
of Genoa, makers of motor cars and marine motors, 
which was associated with the Napier Company. 
He remained there for only a short time, however, 
before going out to Shanghai as commercial engin- 
eering manager of Samuel McGregor and Company, 
representatives in China, Manchuria and Siberia | 
for a number of British manufacturers of plant for 
mines, waterworks and railways. During his five 
years with this firm, of which he became eventually | 
a director, he travelled extensively in the Far East, 
and it is a matter for regret that his experiences | 
there were not recorded in detail ; at one time, we | 
believe, he contemplated making them a principal | 
feature of his presidential address to the Institution 
of Mechanical Engineers, though in fact that 
address, which was reprinted in our 149th volume | 
(1940), dealt only with the historical development of | 
waterworks practice, on which he was a well-known 
authority. 

Mr. Bruce Ball returned to England in 1913 to 
take up the post of works manager to Messrs. D. 
Napier and Sons, Acton, whose works he reorganised | 
for the construction of aircraft and aero engines, | 
more especially the famous Napier “ Lion ” engine, | 
to the requirements of the Ministry of Munitions ; | 
but, before the end of the 1914-18 war he accepted, | 
with the consent of that Ministry, the position of | 
managing director of Messrs. Glenfield and Kennedy, | 
Limited, which he still held at the time of his death. | 
He took up that appointment on July 1, 1918, so’ 
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had held it for nearly 26 years, during which time | 


he extended greatly their manufacture of water- 
works and other hydraulic equipment. In addition, 
he controlled two subsidiary companies, whose 
specialities were made at Kilmarnock ; namely, the 


British Pitometer Company, formed in 1920 to} 


acquire the foreign rights of the American Pitometer 
Company, and Hydrautomat (1931), Limited, whose 


| business was taken over by Glenfield and Kennedy, 
| Limited, and of which he was chairman. 


Mr. Bruce Ball’s connection with the Institution 


|} of Mechanical Engineers began in 1899, when he 


was admitted as an associate-member. He became 


}a member in 1918, a member of Council in 1929, 
j}and President in 1939. 


In 1943, under the Rules, 


. 


Tue Lare Mr. E. Broce Batt, Wh.Ex 


he retired from the Council, being then made an 
honorary member; thus achieving the unusual 
distinction of honorary membership of the premier 


mechanical engineering societies of both Britain and | 


the United States, as the American Society of 
Mechanical Engineers had conferred that honour 
upon him during his presidency of the British 
institution. He delivered a number of papers before 
the Institution of Mechanical Engineers, one of these 

-on “‘ Improvements in Mechanical Contrivances 
in connection with the Storage and Distribution of 
Water ’—being awarded the Water Arbitration 
Prize in 1923. He was also a Fellow of the Royal 


| Society of Edinburgh, a member of the Institution 


of Engineers and Shipbuilders in Scotland, and a 
member of the Grand Council and of the Executive 
Committee of the Federation of British Industries. 
At various times, also, he had held office in the 
Engineering Employers’ Federation, the South 
Ayrshire District Association of Engineering Em- 
ployers, ‘the British Engineers’ Association, and the 
British Standards Institution. 








THe Tower Brince.—Fifty years ago to-day the 
Tower Bridge was formally opened by the Prince of 
Wales, afterwards King Edward VII, although it was 
not until a few days later that it became available for 
general use. The bridge, which was built for the Cor- 
poration of the City of London to the designs of Mr. 
(afterwards Sir) John Wolfe Barry, had been 
construction since September, 1886. Sir William Arrol 
and Company were the contractors for the steelwork, 


and the hydraulic machinery for operating the bascules 


was supplied by Messrs. W. G. Armstrong and Company. 
In an article in ENGINEERING of June 29, 1894, we com- 
mented : 
of interest is to what extent it will be used.” Time 
has proved that its construction was fully justified. 


under | 


** Now the bridge is completed, the chief point | 
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POST-WAR GEOLOGY.* 
| THE science of geology plays an important part in 
the discovery and development of mining fields and 
| oilfields, and in many branches of civil engineering . 
yet, in spite of the importance of geological work, thy 
normal pre-war number of fully-trained geologists 
| graduating each year from the British universities was 
only about 30. Although there have been wide fluctua. 
tions in the demand for mining and oil geologists, as a 
result of trade cycles, the supply of suitable men has 
usually been inadequate. It is probable that ther 
will be a still greater dearth of British-trained veo 
logists in the immediate post-war period, owing to th: 
requirements of industry, Government geological sur 
veys, and university teaching staffs. The shortage of 
recruits to the geological profession is due partly to th: 
absence of geology from the great majority of school 
curricula, and it is to be hoped that the subject will 
soon be introduced as a fundamental study in general 
science courses in the schools. The total number of 
British geologists wholly engaged in a professional 
capacity in pre-war years was probably less than 600, 
nearly one quarter of whom were occupied in the 
| teaching of the science, principally in the universities 
|To some extent, this high proportion of geologists 
'engaged in academic spheres is due to the fact that 
| large classes of technical students in mining, metallurgy, 
| civil engineering, and agriculture require tuition jr 
geology as a part of their professional training. 
It seems likely that, within two years after the cessa 
tion of hostilities, considerably more than 100 recruits 
| will be called for to fill gaps and augment the ranks 
of professional geologists. It is certain that, as soor 
as the war ends, there will be a demand for more mer 
on both the Home Geological Survey and the Colonia! 
Geological Surveys. Owing to impending retirements 
and proposed expansion of staff, there will be 
immediate call for not less than ten men on the Home 
| Survey, with further recruitment in succeeding years 
Representations have been made to the Secretary 
| State for the Colonies by the Geological Society « 
| London and the Institution of Mining and Metallurgy 
| and it is confidently expected that many additional! 
| geologists will be enrolled for the staffs of the Colonia! 
| Geological Surveys. Not only is there a need to press 
| on with routine geological mapping in the Colonies, but 
there is also great scope for more work to be done i 
connection with the development of mineral resources 
water supply, public works (dams, reservoirs, harbours, 
| roads, etc.), and soil conservation. It has also been 
| pointed out that several heads of university geologica 
departments must soon be retiring under the age limit, 
| and quite a number of junior posts in these departments 
| will be vacant. Within recent years new avenues ot 
| employment for geologists in industry have been open 
ing up. 

There are ample opportunities for trained geologists 
in the British oil companies, which face immediate 
post-war projects necessitating the employment 
geological staffs larger than heretofore. Oilfields 
Burma and elsewhere in the Far East will have to l« 
re-opened, and studies must be made of the effect of 
Japanese operations, and of the best means of resuscitat 
| ing the oilfields. To offset damage to existing fields 
exploration to discover new ones must be accelerated 

| British interests, whether co-operating or competing 
with those of the United States, must enlarge thei 
fields of action, and they will need to engage large 
| staffs of oil geologists to do this effectively. Moreover, 
geologists in oil companies are continually being 
| attracted out of the exploratory phase into production 
|and field management. In addition, after the war 
there is likely to be a widespread development of young 
mining fields and a general exploration for new metallic 
|and non-metallic mineral deposits, which will involve 
| the services of many mining geologists. Such men 
must also be recruited into the Government Geological! 
Surveys in greater numbers than hitherto. 

The Geological Society of London is concerned with 
the matters raised here, and has given evidence recently 
on the post-war recruitment of professional geologists, 
to the Inter-Departmental Committee on Further 
Education and Training, under the chairmanship ot 
Lord Hankey. 


} 





THE INSTITUTION OF ELECTRICAL ENGINEERS.—Th¢ 
Council of the Institution of Electrical Engineers have 
awarded students’ premiums of the value of 10/., in 
respect of papers presented during the 1943-44 session. 
to Mr. J. D. McNeil, B.Sc. (Eng.), London; Mr. B. J 
Prigmore, B.A., Edgware; Mr. G. T. Shears, London 
land Mr. J. F. Stirling, B.Sc., Newcastle-upon-Tym 
| Students’ premiums of the value of 5/. have been awarded 
| to Messrs. F. Ashworth, B.Se., Northwich, and E. D 
| Taylor, B.Sc., Newcastle-upon-Tyne; Mr. L. C. Hall 
Chester ; Mr. DL. H. Ray, Birmingham ; and Mr. J. H. H 
Teece, B.Sc. (Eng.), Sheffield. 





| ®* Communication received from the Geological Society 
| of London. 
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THE CONSTITUTION OF SOME 
BASIC OPEN-HEARTH SLAGS.* 


By Brian Mason, Ph.D. 


(HE investigations described in this paper were 
carried out in the latter part of 1942 and the early 
nart of 1943 on behalf of Jernkontoret, of Sweden, 
ind the work was done under the auspices of Metallo- 
srafiska Institutet in Stockholm. The author’s thanks 
ire due to Jernkontoret for permission. to publish this 
paper here. Much of the work was done in collabora- 
tion with Mr. Sven Eketorp, at that time assistant in 
Metallografiska Institutet; he was responsible for 
taking the samples at the works, for their preparation 
for analysis and for most of the examination of the 
polished sections, and credit is due to him for the 
results obtained. The author is also greatly indebted 
to Mr. Gosta Phragmén, Director of Metallografiska 
Institutet, for good advice and helpful discussion on 
many of the difficulties encountered. All the chemical 
analyses are the work of Mr. E. Hammarberg, chemist 
it Metallografiska Institutet. 

For a critical evaluation of the results obtained a 
brief review of the methods used and their limitations 
is necessary. These methods can be grouped under | 
five headings, namely, (1) examination of thin sections ; | 
2) examination of polished sections ; (3) determination 
of the refractive indices of transparent phases in the 
finely powdered slag by the immersion method ; 
4) Identification of the phases present by their charac- 
teristic lines in an X-ray powder photograph ; and (5) 
separation of the individual phases from the powdered | 
slag and their chemical analysis. The examination of 
a slag in thin sections is most useful for the study of 
the transparent phases, but information can also be | 
obtained on the crystal form and development of the | 
opaque phases. The primary application of thin | 
sections is for the identification of the silicate or silicates 
present. The most valuable diagnostic properties are | 
the shape and the size of the grains, the presence or | 
absence of twinning, and the birefringence and optical | 
properties generally. It is not possible, however, to | 
distinguish the different silicates in a thin section by | 
lifferences in refractive indices, first, because the | 
refractive indices of all the silicate phases do not differ 
greatly one from the other, and secondly, because all 
are much higher than that of the embedding material 
of the section, Canada balsam, the refractive index of | 
which is 1-54. The structure and texture of a slag, | 
is seen in thin section, also provide valuable information 
18 to its nature. 

The examination of polished sections yields informa- | 
tion similar to that obtained from thin sections, and | 
the two methods are largely complementary. Origin- 
illy polished sections were used for the examination | 
ind identification of opaque and semi-opaque phases ; | 
the diagnostic features of these phases are power of | 
reflection, hardness, isotropy or anisotropy, and pre- | 
sence or absence of internal reflections (if a phase is 
not completely opaque, it generally shows internal | 
reflections in the same colour as it does in transmitted | 
light). On account of their low and rather uniform | 
power of reflection in polished sections, silicate phases 
do not show up prominently, and this method has not 
been so very much used in their identification. How- 
ever, in this investigation the work of Mr. Eketorp 
showed that by etching the polished sections with a 
solution of | per cent. of nitric acid in alcohol for 
from | to 10 seconds, the silicate phases could be 
readily differentiated from one another. The individual 
grains stood out clearly, and differences in shape and 
size, in etching characteristics, and in the presence or | 
ibsence of twinning lamellae, enabled rapid identifica- 
tion of the silicates also. From a polished section, as 
from a thin section, the relative proportions of the 
different phases can be estimated, and, as far as the 
silicates are concerned, they can be more readily 
differentiated in an etched polished section than in a | 
thin section. 

The determination of the refractive indices of trans- 
parent phases in the finely powdered slag is primarily a 
method for the identification of the silicate phases | 
present. The non-silicate phases, if not completely 
opaque, have refractive indices higher than those of the 
commonly available immersion media, and so cannot 
be identified by this method. The method demands a 
fairly pure grain of the phase of which the refractive 
indices are to be determined. A certain minimum size 
of grain is also necessary for satisfactory results ; grains 
some hundredths of a millimetre in cross-section suffice, 
but sometimes the slags are so fine-grained that it is 
difficult or impossible to obtain a grain of sufficient size. | 
Occasionally, too, the silicate grains are so filled with 
inclusions of other phases that it is not possible to 
letermine their refractive indices. Other limitations 
we imposed when there is a variation in refractive 
indices of a single phase because of isomorphous sub- 








* Paper submitted to the Iron and Steel Institute for 


written discussion. 
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stitutions, and in the rare cases where two different 
phases have very similar refractive indices. 5 


Examination of X-ray powder photographs is also a | 


method for the identification of the different phases 
present in a slag. It is superior to the immersion 
method in that it can be applied to the identification of 
all the phases present, both transparent and opaque. 
Nevertheless, even powder photographs have their 
limitations, and very definite ones. The sensitivity of 
the method varies greatly for the different phases. 
When a slag contains two or more phases giving com- 


plicated patterns of lines of low intensity, then the | 


interpretation of the powder photograph and the 


identification of the different phases may be difficult, | 


if not impossible, on account of superposition and 
coincidence of lines of different phases. The above 
methods of investigation were applied to all the slag 
samples. Another method was tried on some slags, 


|and that was the actual separation of the different 


phases one from the other and their individual analysis 
and examination. The slags were finely powdered, and 
separated into fractions of different densities by centri- 


fuging in Clerici solutions of certain concentrations. | 
Thus it was found that the fraction with density <3-4 | 


consisted generally of rather pure silicate, and the 
fraction with density > 4-2 of the RO phase, always 
admixed with metallic iron and often with other 
opaque phases also. The iron and any magnetite 
present in the latter fraction could then be separated 
by a hand magnet. 

Table I gives the chemical compositions of the 
different slags examined. These slags came from two 
different works, those without P,O, (Nos. 3, 4, 8, 10 
and 11) from the one, the remainder from the other. 
Slags 3 and 10 were taken at different times during the 
same charge, likewise Nos. 8 and 11, Nos. 1, 6, 13 and 


TABLE I. 


Sample No SiOo CaO MgO MnO FeO 


Per cent. 


1 32-76 30-93 10-34 8-37 13-1* 1-70 - 1-78 
2 30-90 33-04 7-85 9-11 11-5* 2-23 1-17 
3 33-01 37-60 13-15 7-40 5-19 0-94 2-21 

4 37-70 11-64 7°28 6-61 0-83 2-§ 

5 34-84 | 10-61 9-04 12-1* - 2-5 0-83 2-38 
6 38-16 10-70 6-08 11-4* 2- 4-99 
7 37-56 8-24 5-86 13-6* 2- 4-15 5-02 
5 3-70 9-18 6-20 6-44 1-27 2- - 

9 40-67 8-34 5-10 | 12-6° | 2 3°81 4°44 
10 39-30 17-01 5°15 8-49 1-50 2: 

11 46-40 9-38 4-38 8-77 1-37 2- - 
12 43-08 7°17 4-11 15-6 3-3 2- 3-22 4-01 
13 49-80 8-77 3-39 12-0 3-1 1-: 4-53 
14 53-92 7-93 3-11 10-5 2-7 | 1-3 - 4-74 
15 50-41 6-13 4 16 5-4 1- 0-69 2-47 





-07 | 
| 


| to 10 


| paper as a group symbol for (Fe, Mn, Mg).) This phase 
has often been identified in basic slags, and is generally 
referred to as monticellite. Strictly, however, monticel- 
lite is the mineral CaO.MgO.SiO,, and this slag phase 
differs from monticellite in having a great part of the 
| magnesium replaced by iron and manganese. The 
properties of this slag phase are therefore rather 
different from those of the natural mineral; as this 
phase has the olivine structure it is referred to in this 
paper simply as olivine. Its composition varies some- 
what from slag to slag, the proportions of iron, man- 
ganese and magnesium varying, and the ratio CaO : RO 
probably also deviates from the ideal 1 : 1. 

Merwinite, 3CaO.MgO0.2SiO,.—The composition of 
this phase does not appear to vary very much from the 
ideal formula, judging from the constancy of optical 
| properties recorded for merwinite of different origins. 
| The silicate in slags 8 and 10 consisted practically 
entirely of merwinite, and by centrifuging in Clerici 
solution a merwinite concentrate was obtained from 
slag 10 which was contaminated with about 5 per cent. 
per cent. of the RO phase and probably with a 
little dicalecium silicate also. This concentrate was 
analysed, with the following result :— 


| SiO,. Al,0,;. FeO. Mno. CaO. MgO. 
Per Per Per Per Per Per 


cent. cent. cent. cent. cent. cent. 
;} 31-49 2-07 4°13 3°30 46-18 11-80 


|On account of contamination with other phases it is 
| not possible to determine the exact composition of the 
|merwinite from the above analysis. The analysis 
| indicates, however, that it corresponds closely to the 
| ideal formula, probably with a little substitution of 
| manganese and iron for calcium and magnesium. For 
a long time the presence of merwinite in these slags 


ANALYSES OF SLAGS FROM THE Basic OPEN-HEARTH PROCESS. 


- eS ERO lee a ie 
B Value. 
FeoOs. | AloOz. | CroOz. | PoOs. | CaO 
| | SiO2 (+ PeOs) 
| | 
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| | | 
Per cent. | Per cent. | Per cent. | Percent. | Per cent. | Per cent. | Per cent. | Per cent. 








* Total iron content calculated as FeO. 


14 and Nos. 2, 7, 9 and 12. It can be seen that the 
compositions of the slags are essentially determined 
by the amounts of SiO,, CaO, MgO, MnO and the oxides 
of iron present, these components making up about 
90 per cent. of the slags. A small amount (1 per cent. 
to 3 per cent.) of Al,O, is always present. In the slags 
from the one works P,O, is always present, in amounts 
up to 5 per cent. A noteworthy feature of these slags 
is the presence of appreciable amounts of Cr,O, in 
some of them. The main components of all the slags 
are SiO, and CaO, the sum of which always lies between 
60 per cent. and 75 per cent. It is obvious that there 
is a fundamental connection between CaO and SiO, 
in these slags, the percentage of CaO increasing as that 
of SiO, decreases. This is, of course, a reflection of 
the smelting process, which consists in the continual 
addition of lime to the furnace as the refining proceeds. 

On the whole, the relation between the CaO and 
SiO, controls the constitution of the slag, and for this 
reason the analyses in Table I are arranged according 
to the ratio CaO/SiO,, which is here denoted by B. 
Since the phosphorus present in these slags does not 
form a separate phase, but substitutes silicon, allowance 
is made for it in calculating B, in order that the phos- 
phorus-containing slags may be more readily compared 
with the phosphorus-free slags. This allowance has 
been made by simply adding the percentage of P,O, 
present to that of SiO, when calculating B, a rough and 
ready procedure, but adequate for the purpose, as will 
be seen later. In addition to the components deter- 
mined in the analyses a little fluorine is also present in 
slags 13 and 14. The source of this fluorine lieg in the 
addition of fluorite, CaF,, 25 kg. of which was added 
to the bath just before these slags were drawn off. The 
percentages of fluorine in slags 13 and 14 were not 
specially determined, but, since the total Amount of 
slag in the furnace was about 1,200 kg. to 1,500 kg., 
this addition of CaF, (fluorine, 49 per cent.) would 
correspond to approximately 1 per cent. of fluorine in 
these slags, provided that none of it was lost in any way. 
A description of the individual phases follows. 

Olivine, CaO.RO.SiO,.—(R is used throughout this 





was overlooked or the phase confused with olivine or 
dicalcium silicate. Merwinite is most easily recognised 
in these slags by its refractive indices in conjunction 
with the shape of the crystals. Dicalcium silicate, 
which has similar refractive indices, appears always as 
rounded grains and never as laths typical of merwinite. 

Dicaleium Silicate, 2CaO.SiO,.—This phase, here- 
after referred to as C,S, is said to occur in three forms, 
a, Bandy. The a-form is stable at temperatures from 
1,420 deg. C. to its melting point at 2,130 deg. C., the 
B-form is stable between 675 deg. and 1,420 deg. C., 
and the y-form is stable below 675 deg. C. In pure 
C,S8 preparations it is extremely difficult to obtain the 
ax and § forms, on account of their very strong tendency 
to, invert to the y-form on cooling. However, the C,S 
in these slags does not undergo this inversion, pre- 
sumably on account of the presence of foreign elements 
in solid solution. 

Tricaleium Silicate, 3CaO.SiO,.—This phase is often 
symbolised by C,S8. It has been known for a number of 
years as a phase in basic slags. (C,S is rather easy to 
identify in slags. In thin sections it shows characteris- 
tic crystal outlines, occurring either as long needle-like 
crystals or as rather short, broad laths. These crystals 
are not likely to be confused with olivine or merwinite. 
as their birefringence is very much less. C,S may also 
be identified in powder photographs, but its pattern 
resembles to some extent that of C,S, the strongest lines 
in both practically coinciding. Neither the structure 
of C,S nor that of C,S has yet been determined, so 
that it is not known whether this resemblance in 
powder photographs indicates a resemblance in struc- 
ture. 

The Oxide Phase, RO.—This phase, which is present 
in all the slags examined, except perhaps some of those 
with low B values, consists of a solid solution of the 
monoxides of iron, manganese and magnesium, with 
also a little calcium (perhaps about 5 per cent. or less) 
in those slags especially rich in CaO. Some Fe,0, 
is probably also present in solid solution. Usually this 
phase is black and opaque, but when very rich in 
magnesium it becomes yellow-brown and translucent. 
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Its crystal system is cubic. It is easily identified in 
powder photographs, as it gives few but intense lines. 
Dicaleium Ferrite, 2CaO.Fe,O,.—This substance 
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LABOUR NOTES. 


Mr. Bearp, the general secretary, expresses some 


crystallises in the orthorhombic system and has high | interesting views on the selection and training of 


refractive indices. In thin sections it has a yellowish- 
brown colour, and shows birefringence under crossed 
nicols. 
phase in basic slags. 


13, 14 and 15, but positive proof of this identification is | secondly, on the training they receive. 


lacking. It was identified in these slags as a fine 
grained yellow-brown birefringent phase answering to 
the description of dicalcium ferrite. However, it was 
not possible to isolate it for analysis, and it could not 
be identified in the powder photographs for lack of a 
comparison photograph of pure dicalcium ferrite. 

A few other phases also occur in very small amount. 
As previously mentioned, metallic iron occurs in all 
the slags, generally as small rounded pellets. A spinel 
of the magnetite type, RFe,O,, was identified in powder 


photographs of the magnetic concentrate from some | 


of the slags with low B values. A chromite phase, 
RCr,O,, ocurs in slags 7, 9 and 12, the analyses of which 
show an appreciable amount of Cr,O,; this phase was 
identified as reddish-brown translucent isotropic grains 
in thin and polished sections, and the identification was 
confirmed by the characteristic lines appearing in 
powder photographs of these slags. Free lime is never 
present in any amount, even in the slags with high B 
values, and occurs only as partly assimilated remnants 
of the lime added during the refining process. 

Correlation between Phase Composition and Chemical 
Composition.—Since the silicate phase or phases always 
make up over 50 per cent. of the bulk of the slag, a 
simple classification can be based on the dominant 
silicate in the slag. Thus, slags 1 to 7 can be called 
olivine slags, slags 8, 9 and 10 merwinite slags, slags 
11, 12 and 13 C,S slags and slags 14 and 15 C,S slags. 
This indicates a first correlation between phase compo 
sition and chemical composition. There is a distinct 
connection between the silicate(s) present and the B 
values, thus : 


B 0-9-1 
1-4-1 
1-6-2 


above 2 


4, olivine slags. 

6, merwinite slags. 

4, dicalcium silicate slags. 

4, tricalcium silicate slags 


This division is not entirely satisfactory, nor can it 
be expected to be, because the calculation of B takes 
no account of the amounts of the oxides of magnesium, 
manganese and iron present. These oxides are essential 
constituents of the olivine phase and enter into solid 
solution in the C,S and C,S in small amounts, and thus 
alter the phase relations between these various silicates. 
The amount of MgO in the slag is especially significant 
in determining the presence or absence of merwinite, 
4s magnesium is an essential constituent of this silicate 
and apparently can be only slightly replaced by other 
elements. Thus, although the B value gives a useful 
indication as to the silicate(s) to be expected in a 
certain slag, consideration must also be given to the 
amounts of components other than CaO and SiQO,, 
especially MgO. 

At the beginning of the refining process in the basic 
open-hearth process the slag consists practically entirely 
of olivine, CaO.RO.SiO,. The continual addition of 
CaO leads eventually to the formation of dicalcium 
and tricalcium silicate, and all the RO originally com- 
bined in the olivine is set free as the oxide phase. The 
amount of oxide phase present generally reaches a 
maximum in the dicalcium silicate slags and then 
begins to decrease, partly owing to the increase in the 
amount of silicate phase with the formation of tri- 
calcium silicate, and probably, in part, because of the 
abstraction of iron from it with the formation of 
dicalcium ferrite, which seems to form only at B values 
greater than 2. 

Al,O, does not form any independent phase, but 
occurs in solid solution in other phases. Some is present 
in the silicates, but a good deal appears to concentrate 
in the non-silicate phases, i.e., in the RO phase and 
probably especially in the dicalcium ferrite, when this 
phase is present. The P,O,, which is present in some 


of the slags in amounts of up to 5 per cent., does not | 


appear to build any independent phase either. It was 
thought that the P,O, in some of these slags might 
form an apatite phase, especially in slags 13 and 14, 
which presumably contain fluorine, but careful search 
did not reveal any such phase. It was noticed that 
the dicalcium silicate in the phosphatic slags had 
decidedly lower refractive indices than the dicalcium 
silicate in the non-phosphatic slags, and this feature 
evidently reflects the presence of phosphorus in the 
dicalcium silicate of the phosphatic slags. The appre- 
ciable percentage of Cr,O, in slags 7, 9 and 12 does not 
enter into the usual phases to any extent, but forms a 
chromite phase, RCr,O,. The Fe,0, does not enter 
into the silicate phases to any appreciable extent. 
When dicalcium ferrite present it into this 
phase; otherwise it is in solid solution in the RO phase, 
and in slags 3 and 4 it is apparently present largely 
as a phase of the magnetite type, RFe,O,. 


1s goes 


| apprentices in the recently-issued annual report of the 
United Patternmakers’ Association. The future of the 


Several investigators have identified it as a| trade to which members belong depends, in his opinion, | 
It appears to be present in slags | firstly, on the type of apprentices attracted to it, and, 


** Our trade,” 
he says, ‘* must depend upon new entrants to make good 
the losses, due to death, and it must also look forward 
to some expansion, for our history so far has been one 
of expansion and it is reasonable to assume that this 
will continue. This influx must be regulated and 
should have some relation to the state of trade and the 
class of work. One series of branches has formulated 


proposals on this and other subjects, and on the ques- | 


tion of apprentices one to ten 


journeymen.” 


suggests apprentice 


The writer considers that such a proposal, if given | 


effect, would act against the best interests of the trade. 
‘There should be,” he continues, “no attempt to fix 
any limit of entrance unless such entrances affect the 
security of the adult worker. A pattern shop could be 
visualised where a ratio of one apprentice to ten men 


would be far too many, while in others one in four would | 


be a reasonable proportion. The tendency today is 
for employers to exceed the ratio of one to five in shops 
where the work is easy, the result being that many 
apprentices come out of their time in these shops very 
incomplete journeymen indeed.” 


“ The executive council suggest,"’ Mr. Beard goes on, | 


“that a committee of the union and the employers 
should be set up to consider periodically the state of 
trade (over a period of time) which would determine 


the number of apprentices to be introduced into the | 


trade having regard to the security of adult labour, for 
it is, obviously, useless to admit boys to a trade if there 
is to be no prospect of full journeyman employment 
when they have completed theirtime. Then, we should 
determine the ratio in various classes of our work which 
may vary from district to district, and even from shop 


to shop, depending on the class of work in hand. | 


| Training would also receive attention and those boys 
}not likely to become efficient patternmakers would 


have an opportunity of training for other work while 
there was still time.” 


Efforts are stated to be in progress to find a basis of 
agreement on the same subject between the Engineer 
ing and Allied Employers’ National Federation and the 
National Engineering Joint Trades Movement. Among 
the suggestions submitted for consideration one 
that while juveniles should be free to select their em- 
ployment, entry into engineering should be controlled 
by local industrial juvenile advisory panels. These 


Ls 


panels would give effect to a national policy laid down | 


by a national joint body for the industry on which 
employers and trade unions were represented. Com- 
mon minimum standards of training and efficiency 
should be adopted. 


At one of its meetings in Edinburgh last week, 


Union decided to instruct the executive council to 


seek approval, by the National Engineering Joint Trades | 


Movement, of a claim for an immediate advance of 10s. 
a week in the basic rate of adult male workers. This 
resolution was put forward as an amendment to one 
requesting the executive to press for a national mini- 
mum wage of 6/. for a 47-hour week for all skilled 
workers. The amendment was carried by 43 votes to 


SIX. 


The national committee also expressed the opinion 


the | 
national committee of the Amalgamated Engineering | 


; are: 


| 100 points above the level of July, 1914, showi: 


O, 1944. 
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| secure from the Government a clear indication as 
| the continuance, after the war, of the Essential! Work 

Order, and insist that there must be immediate diseys 
sions on the subject with the trade unions. 


At June l, the official cost-of-living index figure Was 
- = & ho 
change as compared with May 1. The index figure of 
food prices also remained unchanged at 68 points aboy, 
the level of July, 1914. 


The Minister of Labour and National Service Was 
| asked in the House of Commons last week how many 
strikes had taken place, and in what industries, since 
June 6 (D-Day). Mr. Bevin said that in the fortnigh; 
beginning June 6, in industries other than coal mining 
| apart from one stoppage which ended on that dat 
| there were nine stoppages which began and 
| during the period after lasting one, two or thre« 
and five stoppages which began during the period 
Rather mor 


endes 
lays 
im 
|} were still unsettled at the end. 
1,000 workers were involved. 


thar 


Six of the stoppages, the Minister continued, wer 
concerned with a claim for wages, seven were due t 
sympathy with a worker who had been dismissed o 
suspended, or had a wages grievance, and one was 
concerned with the manning of a job. Inquiry regarding 
coal-mining should, he added, be addressed to thy 
| Minister of Fuel and Power. In a supplementary 
| question, information was asked as to whether, if thes: 
strikes were assumed to be unofficial, the Ministe: 
could account for “this sabotage of our war effort 
Mr. Bevin replied :—** I do hope this will not get 
of proportion. For 1,000 workers who st 
24,900,000 were working.” 


The retail motor trade announced last 
new agreements, signed with representatives of the 
employees, provided for the payment of a minimun 
For unskilled adult males, the rate is 4 
for a 48-hour week in the provinces and 4/. 4s. j 
London, with increases for skilled and illed 
The new scale of minimum rates for male adults t 
come into operation on the first pay-day after July lo 
Provinces: skilled, 2s. O}d. an hour; sem 


week that 


basic wage. 


q 
Se MI-SK 


| skilled, le. 10}d. an hour; others ls. Sd. an hour, « 


4l. a week. 


There are proportionate rates for appre 


| tices and youths, and females, and provision is mac 


| the 


that the time had arrived for “the most serious and | 


urgent consideration of the question of the whole wages | 
| position in the engineering industry ; 


and in view of 
the developments which have taken place during the 
war period and the changed character of the industry 


contemplated for the post-war period it is convinced | 
P I I 


that a fresh approach must be made with a view to 
building up a new wages structure embracing all grades, 
and relating the basic rates of the lowest grade 
workers to human The executive was 
structed to proceed with the formulation of suitable pro- 
posals. The President, Mr. Tanner, said that the 
matter was one which could not rushed. The 
executive would probably not be able to formulate 
proposals in less than six months. 


needs.” 


be 


On the proposal of a Lancashire delegate, the com- 


in- | 
|ing statements connecting reduction of working hours 


| for overtime rates, annual holidays and merit money 


Addressing the General Federation of Trade Unions 


| at Morecambe last week, Mr. Albert Taylor, the Pres 


dent, said that in this critical stage of the history 

trade unionism, they must see that the privileges they 
had yielded during the war returned to them as soo: 
as the national safety was assured. If employees lost 
the strike weapon, the trade unions would become 
useless as a militant body. He felt that unofficial 
strikers completely failed to realise that they might 


| by their ill-judged actions, give the opportunity to the 


Government to weaken the trade-union movement 


Interesting particulars of the hours worked by womer 
in war factories are given in a report issued by the 
Industrial Health Research Board. They relate t 
results of reductions made in some establish 
ments at the end of 1942. In the case of one factory 
hours were reduced from 56-2 a week to 54-3—a 
decrease of 3-4 per cent. Hourly output in the next 
12 weeks was 6-3 per cent. higher than before. bl 
another factory, hours were reduced from 59-1 t 
54-6—a decrease of 7-6 per cent. Hourly output rose 
by 4-9 per cent. In a third factory hours were reduce: 
from 45 to 43}—a decrease of 3-3 per cent. Hourly 
output rose by 3-3 per cent. The first two factorie~ 
had a two-shift, and the third a three-shift system. 


It is fairly certain, the Board thinks, that for the 
type of work, and within the limits of hours dealt 
with in the investigation, a “ shortened working week 
may be expected to be followed by a tendency t 
increasing output.” It is added that, at present, sweep 
marked decreas 


with either marked increase or 


output are not warranted. 


Arising out of the wages agreement of February 25 


| last, the emergency committee of the National Joint 


mittee expressed the opinion that all overtime should | 
be abolished as soon as the national situation permitted. | 


The executive was instructed to press for legislation 
compelling recognition of the unions and their accre- 
dited representatives by all employers. 


Another pro- | 


Council for Dock Labour has given further considera 
tion to the submission of the Transport and Genera 
Workers Union that, where practicable, the small ports 
should be brought within a direct-labour scheme. I! 
that were not practicable, it was suggested, some pr’ 
vision should be made to enable men to receive thr 


| posal which was approved was that the executive should ' benefits of holidays with pay and some fixed guarante« 
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UPSET FORGING IN A WELDING 
MACHINE. 


\~x ingenious and economical method of manu- 
facturing trunnion pins for aircraft landing gear has 
recently been developed by the Cleveland Pneumatic 
Tool Company, 3734E, 78th-street, Cleveland, Ohio, 
U.S.A., and its associated firm the Cleveland Pneumatic 
\erol Company. The method consists, briefly, of 
upsetting one end o 
flange, in a butt we 








NOTES ON NEW BOOKS. 
Gas Turbines and Jet Propulsion for Aircraft. 
| Gerorrrey Suira, M.B.E. Third edition. 
| Flight Publishing Company, Limited. 





London : 
[Price 6s. 
} net.) 
| WHEN the first edition of Mr. Geoffrey Smith’s book 
| appeared, in December, 1942, the public interest in 
| jet propulsion was mainly academic, where it existed 


; 
been done to this interesting pioneer line. We re- 
printed the paper, in abridged forni, in the 151st volume 


By | of Enarnerrrxea, and therefore need do no more than 


mention here that the railway, which extended from 
Croydon to Wandsworth and was subsequently con- 
| tinued to Merstham, was opened for traffic on July 26, 
1803, and was operated by horse traction only. The 
Croydon-Merstham portion of the “ system ’’—if this 
| modern term can be fairly applied to it—ceased to 








f the trunnion pin, to form a| all, and only comparatively few persons in this | exist as a separate undertaking in July, 1839, being 
lding machine but, in order to | Country knew what good reason there was for studying | acquired by the London and Brighton Railway, but the 


understand in what directions its advantages lie, it is | the subject. The second edition, in June, 1943, | Croydon-Wandsworth line continued in use until 
first necessary to describe the previous methods of | attracted a wider attention, but still largely because | August 31, 1848. After such a lapse of time, it is not 
manufacture. The finished trunnion is 11] in. long | of the publicity given to the topic by the first edition. | surprising that gaps exist in the surviving records, but 
overall, has an outside diameter of 2 in., a bore of | Since then, on January 7, 1944, the official disclosure | Mr. Lee has contrived to assemble a remarkable amount 


|-469 in. and a flange 3} in. in diameter by just under | 


| has been made of the progress already achieved—in 


| of authentic material, including a number of excellent 


| in. thick at one end. It is ground to close tolerances | which, once more, British inventive genius and con- | illustrations, and the results of his labours will be wel- 
ind is made of S.A.E.-4130 steel, which is a manganese- | 8ttuctional skill have been responsible for the pioneer | comed by all students of railway history, both as a 


chromium-molybdenum alloy. 
of solid bars, 3} in. in diameter by 12 in. long. 
was first drilled down the axis, and the hole was then 
rough bored to a larger size and the outside was turned 
down to 2 in. in diameter, leaving the flange of the 
original diameter. The flange was then turned: and | 
faced and the pin was finally ground to the required | 
sizes. The loss of material through machining was | 
about 85 per cent. of the weight of the original bar | 
stock and, of course, the whole of the metal removed | 
was scrap. 

By the new method two pins are made at one up- 
setting operation from a piece of tube 28} in. long by | 
21 in. external diameter and of suitable thickness. | 
The tube has the same chemical analysis and physical | 
characteristics as the solid bar. The tubes are first | 
placed in a heavy butt-flash welding machine with a| 
fixed anvil and a pressure ram. They are held near | 
the centre by a pair of dies some 3 in. or 4 in. apart, 
one set of the dies moving with the ram, and both 
forming the current conductors. When the current is | 
switched on the central part heats up to a temperature 
of about 1,800 deg. F. when pressure is applied and at 
nearly 2,100 deg. F. the upsetting action begins. This | 
results in a peripheral bulge forming at the centre | 
which then extends radially outwards until a solid | 
collar is formed. Apparently the only technical | 
difficulty initially met with was some lack of circularity 
due to uneven heating, but this has been overcome by | 
cutting off the current just before the upset is com- | 
pleted, releasing the pressure and turning the tube on | 
its axis through 180 deg. Pressure and current are 
again applied and the operation completed, a truly | 
circular collar being formed by this means. 

The upset tubes are then normalised in an ordinary 
annealing furnace, the tubes being heated to 1,650 deg. 
F. and slowly cooled in air at room temperature. The | 
next process is a rough machining operation, the upset 
collar, 3} in. in diameter, being turned down and the | 
‘back ” faces turned. The body of the tube is also} 
turned down to nearly 2 in. in diameter, and any | 
internal flash is bored out. The tubes are next re- | 
turned to the heat-treating shop, reheated to 1,575 deg. 
F. and oil quenched, this process giving a Brinell hard- 
ness of 387. The tubes are then ready for finish | 
turning which is effected as follows. The collar is cut | 
through its centre by a parting tool so that two 
trunnion pins, each with one end flanged, are formed. | 
The flanges are faced and the tube finishturned. The | 
central hole is then bored out to the finished size | 
and the whole pin is finish ground to final dimensions 
with a tolerance of + 0-001 in. At first sight it may 
seem that the whole manufacturing process is more 
complicated and expensive than machining from the 
solid, but it is stated to show considerable economy. 
On an order for 2,000 pins, the cost was reduced by 
more than 50 per cent.; the time was cut down to 
between one-third and one-quarter of that needed for 
turning from the solid; and for two trunnion pins 
there was only 20 lb. of scrap against 56 lb. An 
incidental advantage of the process is that the elimina- 
tion of a large part of the machining operations releases | 
lathes for other purposes. This brief account of an | 
interesting development is based on a more detailed 
illustrated article published in our American contem- 
porary, Steel, for April 17, 1944. 





| 

THE ROYAL AERONAUTICAL Socrety.—Candidates for | 
the December, 1944, associate-fellowship examination | 
of the Royal Aeronautical Society are reminded that | 
their entries must be received by the secretary on or 
before September 30. It is interesting to note that the 
Society has recently made arrangements for over 30 can- 
didates to take the examination in Prisoner of War | 
Camps. 











| England” has had good rea to observe to what 
| purpose the enemy also has -en making a study of 
jet propulsion, as applied to pilotless aircraft. It is 
to be expected, therefore, that the readers of this 
third edition will approach it in a frame of mind some- 
what different from that which awaited the earlier 


editions—more critical, better informed so far as they | 


can be, and therefore expecting more than did their 
predecessors; and, allowing for censorship restric- 
tions, they should not be disappointed. The new 
material incorporated, in addition to the official 
announcements regarding Group Captain Whittle’s 
power plant, which he developed with the aid of the 
British Thomson-Houston Company, and the Gloster 
aircraft in which it was first tried in flight, includes a 
chapter dealing with the working cycle of a turbine- 
compressor unit, another on the subject of boundary- 
layer control, and a third entitled “* Jet v. Airscrew.” 
The remainder of the book surveys the available data 
on work done abroad, describes the principles of the 
various systems, and discusses in general outline the 
prospects for the future use of gas turbines and jet 
propulsion for aircraft. The descriptive matter is 
not beyond the capacity of an intelligent layman to 
understand, while being sufficiently technical to be 
satisfying to the engineer who wishes to have some 
accurate ‘‘ background *’ knowledge of this still novel 
method of aircraft propulsion. 


Concrete Surface Finishes, Renderings and Terrazzo. 
Second edition. By W.S. Gray, B.A., A.M.Inst.C.E.L., 
and H. L. Cuinpe. London: Concrete Publications, 
Limited. [Price 8s. 6d. net.] 

THOUGH many concrete buildings are erected too 

cheaply and in too much of a hurry to be of good 

appearance, the architectural possibilities of concrete 
are at last being realised and exploited. If proof were 
needed that this comparatively new material of con- 
struction enables handsome edifices to be erected then 
the illustrations in this book should be sufficient to 
establish it. Bridges, water-towers, schools, churches 
and hotels are among the examples selected to portray 
the effects obtainable with concrete. Some of these 
could hardly have been produced in any other medium. 

Not only are the lines distinctive, but surface finishes 

are in a class by themselves. The range and variety 

of these surface finishes is made manifest in this book, 
which describes how they are most readily produced 
and what qualities of endurance they show in service. 

The authors do not claim to be architectural critics and 

confine their remarks to this question of surface finish 

leaving larger questions of design for discussion by 
others. The treatment is sufficiently detailed and 
practical to enable the reader to reproduce any of the 
effects described. Working instructions are given, 
clarified where necessary by reproductions of drawings 
or photographs. At one time it was usual to cover 
concrete with another material, but in the present 
edition of this work no justification for such a procedure 
can be found. Reasons for the unsightliness of early 
concrete work are stated and methods for preventing the 
occurrence of blemishes are clearly set forth. It is 
claimed that labour and material can be saved by 
finishing buildings in bare concrete. With the amount 
of building that will have to be done after the present 
war, such savings should amount to a great deal in the 
aggregate, and it is one purpose of this book to advocate 

a procedure that can help to make the available sup- 

plies of labour and materials more nearly equal to 

requirements in the coming process of rehabilitation. 





By Cuartes E. Lee. 
[Price 2s. 6d. net.] 


Early Railways in Surrey. 
London: The Railway Gazette. 


The Council also announce that it has been | ConsipERING the distinction of its position as the first 


suggested that a branch of the Society be formed in| public railway in the world, the Surrey Iron Railway 


Birmingham. Members living in or near 


Birming- | has had to wait a long time for adequate historical 


ham, who are interested in the project, should write to | treatment, but no reader of this reprint of the paper 


| 


Mr. A. G. Strawford, A.M.I.E.I., A.R.Ae.S., 
more-avenue, Handsworth, Birmingham, 21. 


12, Cran- | which Mr. Charles E. Lee presented to the Newcomen 
| Society in 1940 should complain now that justice has not | 11, 1944. Abridged. 


The blanks consisted | Work—and, still more recently, that considerable part | record, and as an example of how such research should 
A hole | Of the British public which lives and works in “southern 


be undertaken. » 

The Works Engineer. By W. R. J. Grirrirus and 
W. O. Sxzat. Second edition. London: Sir Isaac 
Pitman and Sons, Limited. [Price 21s. net.] 

THE first edition of this book appeared in 1938 and in 

| reviewing it, on page 696 of our 146th volume, we 

remarked that the authors had produced a good general 
review of the many subjects of which the works 
engineer must sess some scientific knowledge. 

Though the present edition differs comparatively little 

from the original text of six years ago, the comment is 

still broadly applicable. A few corrections have been 
made where necessary and the section on workshop 
lighting has been brought more into line with recent 
developments. There are some points, however, on 
which further revision and amplification might have 
been undertaken with advantage, especially in view of 
war-time circumstances ; for example, the maintenance 
of efficient combustion in boilers. The whole subject 
of combustion is passed over very lightly ; “‘ combus- 
tion” is not listed in the index and, while there is a 
passing reference to CO, meters in the text, no mention 
is made of the desirability of making regular CO, tests, 
or of the Orsat apparatus, or of the action to be taken 
| to improve on the conditions revealed by the meter 
readings. The index is still interleaved with advertise- 
ments; a practice to which the purchaser of a com- 
| paratively expensive text-book may legitimately 
| object. 











WELDING AND PRODUCTION.* 
By J. HenpErson. 
(Concluded from page 498.) 

Ir is argued sometimes in favour of fabricated 
machine-tool frames, that where the frame is subjected 
to a high-frequency pulsating load, the natural fre- 
quency of the welded structure can be altered by the 
addition or removal of stiffeners, or by slight altera- 
tions to the distribution of the metal after the machine 
has been tried, and thus ensure that the critical vibra- 
tion point of the structure differs in frequency from 
the pulsating stress set up by the cutting operation. 
The author is not yet converted to this point of 
view, but it is mentioned to amphasise the fact 
that the method used for production is a matter 
for thought and not merely of a decision whether to 
fabricate or cast. This decision can be reached only 
after a careful consideration of the conditions to be 
met with in service, coupled with a knowledge of the 
relative merits of welding versus casting. The ques- 
tion of appearance must be considered also. A well- 
designed and neatly welded component can be made 
just as pleasing to the eye as a casting or riveted con- 
struction. This again is a matter of designing for 
production, and, at the same time, keeping in mind 
the appearance of the finished job. 

Fig. 18, on page 510, is a view of a turbine gearbox 
capable of transmitting 6,500 h.p. Fig. 19, on the same 
page, shows a welded Diesel-engine frame, perhaps one 
of the finest examples of the welding engineer's art ; 
at the same time, credit must be given for the design 
for welding. Fig. 22, on page 518, shows a welded 
heater body for the regenerative feed-heating system 
of a large steam turbine. The cylindrical portion is 
of ? in. plate, to stand a working pressure of 154 Ib. 
per square inch and a temperature of 368 deg. F. The 
bore of the heater is 42 in. and the flange thickness 
is 2 in. The hydraulic test pressure was 310 Ib. per 
square inch. 

In designing a work piece for arc welding, the follow- 
ing points should be prominently before the designer. 
(a) Employ standard sections and plate thicknesses, 
and keep down the range to the minimum necessary. 
(6) Do not use rolled sections unless there is good 
justification (as in structural work and a few general 














* Paper read before the Institute of Welding (North 
Eastern Branch) at Newcastle-on-Tyne on February 
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engineering products) because their use rarely saves 
much in welding time, and they are wasteful in material 
and make the job unnecessarily heavy and therefore 
expensive. Use plates for stiffeners, not angles or 
channels. (c) Provide ample machining allowance to 
cover contraction and distortion. The welding engi- 
neer can turn out a job within reasonable tolerances, 
but the operation is one which, due to its inherent 
peculiarities, cannot be manipulated so that it will 
finally present the same fine tolerance as is to be ex- 
pected from machining. 

This matter of machining allowance is a fairly 
common source of trouble. Insufficient machining 
allowance is made; the work piece will not clean up ; 
welded construction is blamed, and yet probably twice 
or thrice the machining allowance would have been 
left on a cast component. Extra machining allowance 
will only add a small percentage to the weight of mild 
steel used in the welded component, and whereas mild 
steel is cheap, the labour cost of building up the faces 
by welding or altering mating parts to suit is high. 
There is only a limited number of jobs on which 
this method of repair or correction can be employed. 
The mere size or weight of the job cannot be regarded 
as a true criterion of what machining allowances 
should be specified, as the general configuration and 
method of construction have a bearing on the tolerances 
which it is reasonable to expect. The author feels 
that it should be a more widespread practice to specify 
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tolerances on drawings for machining and welding | 


purposes. The purpose of tolerances is not merely to 
tie down the man in the shops to greater accuracy. 
They certainly do this where it is necessary, but they also 


give him greater freedom where accuracy is not essential, | 
and, in fact, indicate clearly and automatically to | 


anyone who is “ tolerance-minded " where care must 
be taken and where a larger measure of freedom can be 
allowed. 


(d) The designer must also make certain that the | a new saddle casting. 





Fie. 22. Wetpep Heater Bopy. 


The box was completely stripped 


fabricated component is rigid enough to withstand the | and degreased and the weld prepared right through the | 


forces set up during machining, even if the strength is 
not essential in service. It may be necessary to bolt 
or tack weld temporary stiffeners to the structure, 
which can be taken out later. (e) In all instances where 
high-precision work is concerned, specify that arc 
welding must be carried out before the component is 
machined. There are, however, many cases of a less 
precise nature, or where the accurate relation between 
facings is not essential, when great benefit can be 
obtained from a welded job as compared with a cast 
one because of the fact that pads and pipe facings can 
be machined before welding on to the main body of the 
job. This greatly reduces the size of the machine tool 
required to carry out the machining work, and the 
machine depreciation charge which the job would have 
to bear is less. A good example of this is the welding 
of machined bosses and pipe facings on condenser 
shells. 

The condenser shells depicted in Figs. 20 and 21, on 
page 510, represent the largest welded parts used in 
a steam-turbine installation. The condenser shown in 
Fig. 20 is 21 ft. long and 18 ft. wide, and the height to 
the extended exhaust branches is 24 ft. The com- 
pleted unit is built in five sections and has a total 
weight of 41 tons. The weight when in operation is 
130 tons. This is a good example of a welded vessel 
designed to withstand an external crushing load all 
over its surface. The shell has stiffeners welded on 
externally and is stiffened internally by tubular struts 
and, in the exhaust branches, by a strong grid built up 
from bar material. The branches and facings on the 
shell, with the exception of the main joints between 
sections, were machined before welding on to the shell, 
and, bearing in mind the size of the job, the advantages 
of so doing will be appreciated. 

To conclude the points to be borne in mind by the 
designer : (f) in the case of workpieces to be fabricated 
in quantities, jigs should be used to position the various 
members during welding. When jigging is justified, it 
is a definite advantage to consider the jigging of the 
component while designing it, as features or methods of 
construction can often be embodied which will simplify 
the jigging, for rapid loading and unloading and ease 
of welding, and to enable distortion to be reduced and 
the ill effects of contraction minimised. (g) The welding 
on of temporary locations or clamping points on com- 
ponents of unsymmetrical, difficult and irregular shapes 
will often assist the machine shop to produce a job more 
quickly and more cheaply. 

Welding can also be of great assistance to the pro- 
duction engineer in reducing the idle time of machine 
tools, due to breakdown. Cast iron can now be welded 
with a tolerable certainty of satisfaction and many 
jobs, at first sight apparently impossible, have eventu- 
ally been accomplished. For example, the lower V 
slide broke off through the corner of the V on the saddle 
of a 6-ft. radial drill. 
takes all the load when drilling. It was decided to have 
this welded as no other method of repair was possible 
and, the machine being of a very old pattern, it would 
have been extremely difficult and expensive to obtain 


It will be noted that this slide | 


metal, which was about 2 in. thick. The loose piece 
}was then secured in the correct position by screws 
land the box preheated and welded. The repair is 
shown in Fig. 23. Beyond dressing off a small amount 
of welding, which had penetrated through in the corner 
of the machined portion of the V, no machining of the 
slide surface was necessary, and the machine tool has 
been running since for about 1} years. This repair | 
kept the machine out of service for about four days, 
instead of what must have been months had a new 
saddle been ordered. 

Another successful repair by arc welding, which saved | 
hundreds of machine hours, was the welding of replace | 
driving squares on double-helical rolling-mill pinions, | 
and is illustrated in Fig. 24. Initially, the pinion was 
repaired by bolting and keying on the end, without 
welding, and in a few weeks the bolts sheared and the 
key tore off. A new end was made and the keyway | 
re-machined in the pinion end, both parts being pre- 
pared for welding tc adepth of about lin. The driving 
end and pinion were fitted together and the bolts 
| flogged up, and the assembly was then preheated and | 
welded, final machining being carried out afterwards. 
The welded pinion has now been in operation for about 
two years and has shown no sign of failure. The 
steady torque on this pinion end is about 1,650 Ib. ft. 
and the shock load at the instant of bite of the rolls 
must be many times this figure. 

In the case of all repairs where it was necessary to 
maintain the alignment of bearing bores, etc., the 
broken halves were clamped together by a fitting man- 
dril passing through the bores, a spacer or spacers being | 
fitted to maintain the correct distance between faces. | 
One of the latest methods of repairing cast iron by are | 
welding is to employ a phosphor-bronze electrode which | 
alloys with the fused cast iron to form an exceptionally | 
strong bond. This method was used with great success | 
in repairing a broken Diesel-engine bedplate, which | 
at first appeared an almost impossible task. 

An interesting application of the use of arc welding | 
as an intermediate process, and not as a direct means 
of producing the job, is in welding the blades and pack- 
ing sections together to form segments in the case of | 
|reaction-turbine blading. The blades and packing 
| sections (usually about 12 of one and 13 of the other) 
|are assembled in a special jig which clamps them 
| together solidly in the correct relative position. The | 
| top of the jig, holding the segment, pivots on the lower | 
| half and thus inverts the segment, enabling a run of | 

welding to be made along the bottom of the root. This 
serves a double purpose, as the welding secures the | 
blades and sections rigidly together during dip brazing 
with 70/30 brass, and also acts as a key between the | 
blades and packing sections. 

The important thing, from a production point of | 
view, is that welding eliminated the drilling of a root- 
wire’ hole in every blade and packing section, saved | 
root-wire material, and enabled the blading to be 
assembled in a neat quickly-operated fixture instead | 
of every individual blade and section having to be | 

threaded on a root wire and the loose assembly knocked | 


| 
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up by hand in a former block. The saving of drills, 
also, must not be overlooked as many more were broken 
after a very short life than were used to their ful 
extent, due to the difficulty of the drilling operation 
This method is also adopted in what is known as lock 
root blading, where one blade and one packing section 
are welded together and then brazed to form a com 
plete unit, being fitted into the groove as such and not 
in segmental form. The packing sections are of mild 
steel, and the blades are of stainless iron, containing 
about 13 per cent. chromium and 0-1 per cent. carbon 

Another extremely useful application of arc welding 
is in the production of jigs and fixtures, either for 
machining operations or for the assembly of welded 
components. Generally speaking, an arc-welded jig 
is cheaper than a cast one, but perhaps one of its 
greatest virtues is the rapidity with which it can be 
produced. The author's view is that welded jigs are 
eminently suitable for drilling operations, welding 
assembly, and the building of comparatively large 
structures such as parts of aircraft, but that jigs for 
boring and milling should be made from cast iron or 
Meehanite, for the reason of its great superiority in 
damping out vibration. In the case of milling jigs 
particularly, the metal thickness is not determined 
by any question of stress consideration, but rather 
by the necessity for a structure which will not deflect 
and thus cause chatter when subjected to the cutting 
forces. For this reason, milling jigs are made extremely 
heavy and there would be no saving in metal thickness 
Welded jigs for machining operations 
should be heat treated to remove internal stress, par 
ticularly if they are to be used for high-precision work ; 
in this case, it is a wise precaution to rough-machine 
and then to allow the jigs to lie for a time before fina 
machining. 

The jig shown in Figs. 25 and 26, opposite, was 
designed for the assembly and welding of projector 
barrels 67 in. in diameter and 52 in. long. The jig is 
entirely welded and consists of an octagonal body, 
cut away for lightness, with one end plate welded 
permanently to it and the other removable for loading 
The barrel and fittings, such as trunnion runners, 
ventilating yoke and lamp-focusing mechanism, were 
all pre-fabricated on sub-assembly jigs and then 
brought together on this final assembly jig for welding 
together to form the completed barrel. The barrel 
end rings were clamped against the end plates of the 
jig and the sections of the cylindrical barrel positioned 
on locations machined on the corners of the octagonal 
jig body. The most interesting point about the jig, 
and one which gave considerable food for thought in 
its design, is that had it been made in one main unit, 
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even with a loose end plate, it would have been im- | that its use will be extended in the future. Its advan- 
possible to remove the finished component after weld-| tages are greatly increased production as compared 
ing, as the trunnion runners locked the component | with spot welding, because several welds are made at 
on the jig. To overcome this difficulty, the| one stroke of the machine; more consistent results, 
runners, which were completely drilled and machined owing to the absolute uniformity of the projections ; 
before assembly, were located on removable sliding | an extremely long electrode life is obtained because 
members. These were accurately positioned on the/ the current enters the work over a much larger area 
jig body and could be drawn off with the finished | than in spot welding, and the high temperature only 
barrel and taken out of the barrel after its removal. | occurs at the contracting projections on the workpiece 
This jig gave a very high rate of production and | and not at the electrodes of the machine; and the 
enabled barrels to be produced to surprisingly fine | welds may be made very close together, giving an 
tolerances, considering that all parts were machined | extremely neat appearance. 
and all holes drilled before assembly. Trunnions were; The limiting factors are that very large quantities 
provided on the jig so that it could be rotated to permit | are essential to make the method practicable, owing 
of down-hand operation on all welds. | t the comparatively expensive fixtures which are 
Mention should be made of the desirability of | essential to this method. In considering the possi- 
extending the use of automatic are welding—not high-| bility of employing projection welding, the cost of 
amperage single-run welding, but normal multi-run| raising the projections on the workpieces must be 
welds carried out by means of either a stationary or| borne in mind; but, as most of the components on 
tractor-type automatic head, where the form of the | which projection welding is applied are pressings, by 
workpiece makes this type of welding possible. Gas | careful designing for production it is often possible to 
welding has many useful applications, chiefly on the | produce the projections at the same time as the com- 
welding of thin material, and in particular, thin-walled | ponent parts are blanked, drawn or pressed. 








tubes for aircraft work, where neatness and maximum Flash butt welding is ideally suited to joining 
strength are essential and undercutting or porosity | together bar material of rectangular, circular, or 
cannot be tolerated. Where possible it is being | annular section; in the last-mentioned case, the joint 
rapidly replaced, however, by are welding, because of | can be either longitudinal or transverse. The advan- 
the increased rate of production and the greater flexi-| tages of the process are that the joint produced can | 
bility obtained with the latter. Gas welding is also | give 100 per cent. static strength and a very high ratio | 
useful on outside work, chiefly where electric power is | of fatigue strength to that of the parent metal; the | 
not available. Gas is still employed extensively on | heating is very local and even, which reduces cooling | 
the welding of non-ferrous metals, but here again the | stresses to a minimum ; it is possible to weld high-alloy 
technique of are welding is being perfected and it | steels which cannot be welded by any other process ; 
will probably in time take the place of gas welding. and flash butt welding is much faster than any alter- 

The advantages of resistance welding, so far as the | native method. Three important applications of flash 
production engineer is concerned, are that 4 very high | butt welding are worthy of mention, namely, the 
rate of production can be obtained on workpieces which | welding of flanges on pipes, and of high-speed steel tips 
are suited to the process or which can be adapted to it | on to the carbon-steel shanks of cutting tools, and the 
by permissible modifications in design ; that no addi-| building up of components having a large variation in 
tional metal is added to the weld (which minimises the | section. By welding high-speed steel tips on single- 
danger of porosity) and no electrode or flux is used, | point boring and turning tools, milling cutters, etc., | 
which eliminates the danger of non-metallic inclusions ; | there is an enormous saving in money and the scarce 
and most important of all, particularly in war time, | and valuable tungsten. Secondly, the work involved 
when skill is at a premium, the process is almost | in maintaining the tools is much less than with a solid 
independent of the human element. Complete control | high-speed steel tool, as forging a tool in the black- | 
is possible over the current, time and pressure, which | smith’s shop is a relatively expensive operation, whereas 
are the variables affecting the weld, and the cycle is| the welding on of a new tip is almost a matter of 
entirely automatic. The process of resistance welding | seconds. If the butt-welded tool is designed for 
may be further sub-divided into spot welding, pro-| production, a considerable amount of subsequent 

tion welding, seam welding, butt welding, and flash | machining, forging or even grinding can often be | 
butt welding. eliminated by welding on the tip so that the back | 

In the firm with which the author is connected, the | rake or offset are produced in the welding operation." 
chief use of spot welding is to secure H-section spacers| Perhaps one of the greatest factors in retarding the | 
on to silicon-iron core plates to form the ventilation | rate of progress in the adoption of welding has been the | 
ducts in armature and stator cores. This is a very | argument that it is not possible to tell directly by visual | 
simple application, but it serves as a good example of | inspection or any other method whether a weld is sound | 
the advantage to be derived from the use of spot | or otherwise, without destroying the workpiece. Toa | 
welding in the right place. Any other method, such as | certain extent, this is true ; but neither is it possible to | 
riveting, would not only be very difficult, but would | say whether a casting, of iron or steel, is homogeneous | 
take many times as long to perform. throughout—particularly in the case of steel. As the ! 

Projection welding has a large field of application on | author sees it, there is much more certainty about a | 





made in the last few years in the application of welding 
to the production of the hulls of ships, components for 
their propelling machinery, and aircraft, could only 
have been made under war conditions; but that the 
advances have been made with so few catastrophes 
goes to prove how seriously progress can be retarded 
by undue conservatism, prejudice and adherence to 
tradition. Careful welding by skilled operators, to- 
gether with adequate supervision and control of practice 
from start to finish, are the only really reliable methods 
of ensuring consistently high-quality welding. There 
are many precautions which can be taken to eliminate 
possible causes of defects. 

Welding practice can be laid down in advance, the 
right filler rods or electrodes provided, the gas mixture 
or current values specified, and the methods of removing 
flux or slag laid down. Then, with suitable equip- 
ment and the correct sequence of operations, the causes 
of defects which can be attributed to the operator are 
limited in number and can be checked and rectified. 
Welding procedure, controlled in this way, is a reliable 
method of ensuring satisfactory welds, as any defects 
will be of the readily visible type and can be detected 
by visual examination. This is particularly the case 
with arc welding. In conclusion, the author would 
emphasise again that welding is a science, not a crude 
operation, and until it is universally appreciated as 
such by operators, designers, shop managers and 
customers alike, it will never attain to the high place 
as it deserves as a reliable and efficient method of 
producing many of the components used in engineering. 





LONG-SERVICE EMPLOYEES AT LOUGHBOROUGH.—At a 


| meeting of the executive directors of the Brush Elec- 


trical Engineering Company, Limited, Loughborough, 
five long-service employees, who have recently retired, 
were presented with annuity bonds. The presentation to 
the employees, whose combined service totals 212 years, 
was made by Mr. Alan P. Good, managing director of the 
company. % 

PAMPHLETS ON LIGHTING RECONSTRUCTION PROBLEMS. 
—On page 466, ante, we announced that the first three 
of a series of “ Lighting Reconstruction Pamphlets,” 
prepared by the Illuminating Engineering Society and 
dealing with “ Principles of Good Lighting,” “ The 
Lighting of Public Buildings” and “ The Lighting of 
Schools,” had been published. A fourth pamphlet, 
entitled “‘ Natural Lighting,’ has now been issued. It 
is divided into a number of sections dealing with the 
assessment of daylight, the direction of light, essential 
characteristics of good natural lighting, arrangements in 
special classes of building, the influence of obstructions 
outside a building, and town planning and daylight. Like 
the preceding ones, the new pamphlet is intended for 
the use of Government departments, local authorities, 
borough engineers, architects, and others whose task it 
is to prepare now to deal with post-war reconstruction 
problems. All the pamphlets are obtainable from the 


Society, 32, Victoria-street, London, 8.W.1, price 1s. 


light mass-production work and there is little doubt welded job than about a casting. The rapid progress! each, 9s. a dozen, or 3/. a hundred. 
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INTERNAL-COMBUSTION ENGINES. 


558,408. Fuel Injector. Wyndham Hewitt, Limited, 
of Staines, and G. W. A. Green, of Staines. (2 Figs.) 
September 25, 1942.—-The invention is a fuel injector of 
the kind in which a spring-loaded needle valve movable 
axially in the injector body in a guide sleeve 
placed periodically from its seat in a nozzle situated at 
one end of the injector body, by fuel supplied under 
pressure to the interior of the injector in order to open 
a jet orifice through which fuel under pressure is then 
discharged. A manufacturing difficulty is the necessity 
of attaining a very high degree of concentricity between 
the seating faces on the needle valve and nozzle and 
the guiding surfaces of the needle valve and its guide 
without which correct functioning of the nozzle is im- 
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possible. The fuel injector body is bored longitudinally 
from end to end, with a stepped-down portion 2 near 
its inner end. The nozzle 3 a close diametral fit 
in this reduced bore and has a locating flange which 
rests on the step, and through which radial fuel ports 5 
are drilled. The needle valve 6 slides axially within the 
nozzle 3 to control delivery of fuel to the jet orifice formed 
in the outer end of the nozzle past a valve seat 7. This 
valve 6 has a shoulder and, beyond the shoulder, a stem 9 
which is a close sliding fit in a guide sleeve located within 
the bore of the injector body. 
diametral clearance in the bore. A tubular distance 
piece 11 within the bore of the injector body bears on 
the upper face of the guide sleeve and is retained by the 
inner spigot portion of a spring housing 13 one end 
of which is screw-threaded into the outer end of the 
The distance longitudinal 


18 


injector body. piece has 


END 


The guide sleeve is given | 


OF THE 


| grooves 14 in its outer periphery for the passage of fuel with their respective halves. 
Within | includes run-off portions m’ to limit the travers: of ity 


| to the nozzle 3 through the radial fuel ports 5. 
the tubular distance piece 
needle valve stem 9; it has a tapered lower portion | 
centring in an axial opening 17 in the upper end of the 
valve stem, and carries, at its upper end, a seating | 
| washer 18 for the valve loading spring 19. This spring 
is accommodated in the housing 13 and its other end | 


engages another seating washer which is guided by a plug than is obtainable with a dressing apparatus em) | 
On | 
assembling the injector the needle valve 6 is located in the | 


screwed into the cap l3a of the spring housing. 
The guide sleeve for the valve stem 9, in its 
turn, is located by the valve stem, and as the spring 
| housing 13 is screwed home, applying pressure to the load- 
ing spring 19, the point of the needle valve 9 is pressed by 


nozzle 3. 


| 


| the pressure of spring 19 into the seating in the nozzle 3 | - 


and the guide sleeve is gradually brought into line by the 


| needle valve stem 9 and by the reactions at the faces of | 


| the nozzle member 3 and the distance piece 11 until it is 
finally clamped securely in true alignment with the valve 
|seat 7 in the nozzle to enable the valve to rise from 
}and fall to its seat without restraint from undesirable 
transverse forces. (Accepted January 4, 1944.) 
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556,450. Dressing Grinding Wheels. Coventry Gauge 
| and Tool Company, Limited, of Coventry, H. H. Harley, 
| of Coventry, and J. E. Wainwright, of Hunningham, near 
| Leamington Spa. (4 Figs.) June 12, 1942.—The forming 
|} and dressing apparatus is designed for producing screw- 

thread forms on grinding wheels. The wheel truing 
tool is shown in Fig. 1. A pair of diamond holders a 
are both adjustable in a mount c, which is connected by 
|}a shaft d with a pantograph copying mechanism. The 


| 
| two diamond holders are set at an angle, the distance 








between the points of the two diamonds e depending 
upon the dimensions of the 
the wheel as shown in dotted lines. 
is such that in use the two diamonds operate singly and 
independently of one another to produce the required 
form on the wheel. The movements of the mount are 
derived from a master former, used in conjunction with 
a duplex stylus (Fig. 2). The two styluses A are adjustable 
on the arms i of a yoke k connected with the other end 


of the pantograph. As in the case of the truing tool, the 


maximum form required on 
The arrangement | 


11 is an extension of the | 


—. 
Each half of the former 
associated stylus and confine it to its own sphere. 
this way a clean and accurate blend of the two hajf. 
| forms at the crest can be ensured. With the duplex 
dressing apparatus the capacity range of operation can 


In 


| be considerably extended and its more robust co; struc. 


| 


tion leads to a longer useful life with consistent ac; uracy 
ving 
43.) 


a single cutting element. (Accepted October 5, 1: 
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557,350. Speed Governor. The English Electric Com. 
pany, Limited, of London, G. H. Paulin, F. H. Horner 
and L. Berman, of Rugby.. (5 Figs.) February 11 1942, 
The invention is a centrifugal speed governor for a 
prime mover. A tubular revolving spindle 1 terminates 
in a disc 2 on which are pivoted the weighted ¢ \ernor 
arms 3. Outward movement of these arms acts in the 
usual manner on a spring-loaded disc 4 on the end of 
a piston rod fastened to a piston-type valve 5 ; ipable 
of gliding axially in the spindle 1. The valve 5 and 
disc 4 can revolve with the spindle 1 and arms 3, pressure 
then being applied to the disc 4 by a spring through a 
thrust-type ball bearing 6. The spring is a coiled com- 
pression spring held between the non-rotating side of the 
bearing 6 and a guided abutment 8 pivoted to the gover- 
nor loading lever 9. The spindle 1 revolves in a valye 
body forming part of a combined governor and servo- 
motor housing. Within the valve body and the spindle 1 
are an inlet port 10a connected to a source of fluid, such 
| as oil, under pressure, an exhaust port 106 and a port 
| connected to a servo-motor cylinder 10d integral with the 
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rest of the housing. The axis of the cylinder lid is 
parallel to the axis of the spindle | and a straight passage 
can connect the valve to the cylinder. Movement of the 


piston valve 5 in the one direction or the other from a 


| central position under the action of the governor arms 3, 


styluses are set at an angle with their points far enough | 


apart to accommodate a former m of maximum dimen- 
sions. The arrangement and operation is such that each 
stylus moves over its own half of the former and so causes 
its corresponding diamond to move in a similar manner. 
A particular advantage accruing from the use of a pair of 
diamonds is that the machine can provide for certain 
adjustments. For example, the former m can be made 
in relatively adjustable halves arranged in parallel 
planes, the two styluses A being staggered to co-operate 


ONE HUNDRED AND 


thus connects cylinder 10d either to pressure or te 
exhaust. Within the cylinder 10d is a piston down- 
wardly biassed by a spring 12 and linked by a connecting 
rod to a point on the lever 9 as well as to a point on the 
speed-regulator lever 14, which may adjust the fuel pump 
of an internal-combustion engine. When pressure fluid 
is admitted to the cylinder 10d the piston moves against 
the force of the spring 12, while when the cylinder 
is connected to exhaust the piston moves in the other 
direction under the action of the spring 12. Any move- 
ment of the servo-motor piston not only regulates the 
engine speed, but at the same time moves the lever 9 
to vary the loading of the governor. The arrangement 
is such that when, on an increase of speed, the governor 
arms 3 fly outward the servo-motor piston actuates the 
speed regulator to reduce the speed of the engine and 
at the same time the governor loading is increased s0 
that the governor will restore the valve 5 to the initial 
position at an engine speed slightly higher than previously. 
(Accepted November 17, 1943.) 
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